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Applying Polytomous Item Response Theory to the Development of
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Abstract

This study aimed to develop an English reading literacy item bank by applying
Polytomous Item Response Theory (IRT) using the Graded Response Model (GRM). The sample
consisted of 4,000 upper secondary school students in northeastern Thailand, selected
through multi-stage random sampling. The instrument used was a situational English reading
test comprising 438 items. All items demonstrated acceptable content validity based on
expert ratings (4.00-5.00 on a five-point scale).The items were divided into 18 test forms, each
containing 24 items, with 6 anchor items shared across forms. The scoring was based on an 8-
level rubric. The tests were administered to the sample, and data were analyzed using the
mirt package in R. A total of 339 items met the quality criteria. The overall item parameter
estimates showed that the average discrimination (@) across the three levels was 1.295 with a
standard deviation of 0.466. The average difficulty (B) across all thresholds was -0.643 with a
standard deviation of 1.181. The item bank covers a wide range of ability levels, from low to
high. The test items can assess learners from CEFR levels Al to B1, with some items capable
of measuring abilities higher than average (O > 2), reflecting the effectiveness of the item bank.
The item bank was stored in an online database developed using PhpMyAdmin. This item

bank will be used for further development into a Computerized Adaptive Testing (CAT) system.

Keywords: English reading literacy, polytomous item response theory, gsraded response model,

item bank
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N1534389N1381UNW189N0 Y (English reading literacy) Lluinweddgydwiudiseululan
R iNlUmMensdeastunwkar i iausss Mwdangulugiusntwinandeligisey
dntlesdanug 1ans wazdeyanurasinausenaldegnaliussdvanm Snviadadusingiudidey
YBINTAMUIVINYEAIWIBY 9 19U N5 TBULAENITNA (Brown, 2004) Richards (2015) tuinvinye
nseuldladniniisanisaeasiatenimuminiy uwidsiudmnuausalunisianiy Jnsen uay

Wenleatoyaluuiunaserie Tuvaed Brown (2004) Fliuin nserulurinwesuiiliaiuise
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A5 TANANIINTET et n158 unse reading comprehension AaLdlalunsenuii sadeaiu
nszUIUMsIIALRAEety Tnewginssunseuldansedanaldlneass AUsEIIuARIRAENTS
“guANL” HUNANTINVBIARY LU Nsneuda viensasUlandny deenanainladeuann
audlaasald (Alderson, 2010) Bldniniiu uunwesnise (reading context) finaathsunnde
N15UsEMU LU UNAINYIY UNAUNUI 3070ANUWIYINT auldnwuaznagnsn1sey
Aumneinatiu Gedaasie “validity” ve9n15in mnuuumageulinsounguussinndoniuuazUsziam
Manuegavnzay nyinenaliagieuinurnnseuiiuiawes]iSousenssoudu (Bachman &

[

Palmer, 2010) Mmevadinluiangufvai dn3desunisiananiviausdn mstdvailanuse

[ (%
= =

lumanaunsauseliusyauanunlaluranefiflnegnausiuguasdndauniu (Dai et al,, 2021)
Tnen2lun15Innnewen158 1uT Nl 9U0aaULUULA BNABUTIA NS AL LUULUUTILUNEBIA
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LaEMIULUNAZEUIN Lagonainnnuamaadoulunsinfiunanmumiosdmionisidl
landaanulieanuunn wazeravinlmianisialunisnauteaiaiule (Hambleton & Swaminathan,
1985; Wheadon, 2011) f1ewil Tunanevauestoaounuunyinia (polytomous IRT) nelima
wuunsThiazuuuiinnd 2 a1 Wulueannuduiusildleidadunss (non-linear relationship
model) floSungamdnsiuszninsamaunsavesauiulenavesnisidennouniazeng
AmeUTilllsh (Kanjanawasee, 2020) uagillumanauaussdoaaunuunyinaiiluiideuaisisnig
1% Graded Response Model (GRM) Zsanunsaliiazuuudeaauldvanssefuannisneuiiemdde
Prgandruiutedsy uazszeznatlunmmaasuatldogiann msivszgndnguinsnovaues
Foauuvunyinnazanansouidamlussduilduadldasaunaiivannvansuasiiussdndam
annsolfeUsssnamsansavesdidsuiiiinuasndeauayiiusyansamasdu (Ostini & Nering,
2006) TunsUssanmansfime feuanusavesaeuludeaouniesnutussdinsUssgneingul
povausstoaouiundilinin duiuldlusmidevesinUszmaividoisonfsadunmaasy
mammﬁﬂu%aaummgm (Wainer et al.,, 2007; Wheadon, 2011)
yaudedAyraInisUszyndldlumanyinia 19y Graded Response Model (GRM) g
AuaEnsalunsUssilunginssunisneuresdaeulunaieseduariuuaNnIsnuLiieadaife)

(Chattergoon, 2020; Dai et al,, 2021; Yen, 1996) Sumnzaufudoaeuildnislirzuuunuy rubric
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wsonquuaItageenate MY stimulus $3uU TP ULUU testlet ¥30UBARULTIANIUNITAINIA
wanevinwelunilate Wy wuuiinyensiiseanseunwisingy (Yen, 1996) lunsalvestoaauiuy

a

testlet 7ildFnugosnanedaduaasnieiu (stimulus) n1slirgiuuLuUTIN (rubric) Ml udaya
a o w v a ¢ v 4! v . ¥ o w 1% .

LINAIAULNUNEENNUNITILATIZNAIY GRM 93@8111909AN15AUTVDINNAANIU local independence
laeg19dUsednsnan (Pinitsakul et al,, 2020) WBNA1NT UBABUN HIUNITILASIEYI A28 GRM

o v A

Pzdnnsfimesaiuen threshold (B) f\i’wmwmaizﬁumﬂwﬁaLamﬁgﬂﬁﬁuaﬁummummaﬂ
AmamaInvangvesan B Pasliamnsainszfuniuaansavesiseulfasounquuazseii e
falunguiidinnuannsos Urunans wagge Turasdortunisimuamaimessiunasiuun (@)
Tivnzasluusazdeaziaglideaeuannsanenuezfidraouiifissfuamannsasaiuldegg
wsiugh dudutedoddyseuszaninmvesiuna GRM laiamizegreduilogniluuszyndldly
SEUUMSARULUUUS Uz aI8AaNfi a3 (Computerized Adaptive Testing: CAT) o381
Tayansdweiiunisdndenteaeuliaennnesiuseauanuaiuisaves@euluniazyieian
TngszuvanunsamuIamdeasui lsiaarsaumneg agn (maximum information) A9 UTE A
Anuasavesaevluuiazdunouresnimaaoy dewalinisiadaruusdugiandy ulfasld
Turutedeutiosatiiny (Lord, 1980; Weiss, 1982; van der Linden & Glas, 2000) n1snagau
wuuUSumunEmMeaeNimes (Computerized Adaptive Testing: CAT) azanunsaailunislaegig
fiuszansam Areulefindsteasuiinsounquitsanuaunsavesgaoy wazdinisfiinesAuud,
WsenelunsuszunaurimuaunsaogeseLios (Chattergoon, 2020; Embretson & Reise, 2000;
van der Linden & Glas, 2000) 711315914348 19y Wainer et al. (2007) uag Ravand (2015)
flauounminsiinseideaeuiuy testlet melumnalonziiiasossulassaiiedoyaiifiarmdian
funelungudosou egndlsfiniy nsuszendldlumanyinia 1wu GRM fudeasuiiinislyinzuuy
wangszaudialasuntsfinutes Tasanzluuiunvoidodo uBeanIunITainIuNITEUN TSN
Fsdndudosdinmsiannegrauszuuiiesessumsldmmilussuunsaeunuuuiumng (CAT)
Fromnil uiTeiFajsiaunediteraunisiiFesmssunsinguiivonuuuiulneians
dmdunisihluldlussuu CAT lusuian Yeaeuunazynagnesniuulieylusvuvudeasy
\Bean1unsaluuy testlet Fsamnsaiavanevinuyludelfion Tinslvazuuuluummssdunuinosi
rubric kazHILNITIATIERA M TmesEe GRV s duszuy adadeaeudnuusdidnanin
Tunssessunsuszifiuanizyana traanalunisaey indseansawlunisianaiiifiesmnss
MOTEAUANNAINNTAvRIN LT s ULz I18laog19uaTe (Dai et al, 2021; Senarat et al., 2013;

Thissen et al., 2000)
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The Netherlands, is a small country in Western Europe, also commonly known as
Holland. Netherlands literally means "the low land". In the past, almost the whole country was
covered by sea until the Dutch, citizens of the Netherlands, built dikes to keep out seawater.
Finally, they got their man-made lands. The country is bordered by Germany and Belgium.
Dutch people, therefore, can speak many languages such as Dutch, German, French and English.

Its capital city is Amsterdam.

oy 1 TafusEnaumiy 3 Useiunisie fe 1 unainy
What is the main idea of this passage? (ﬂﬂiﬁimwﬂﬁ]mmﬁ’lﬁm) Why is Netherlands called
“the low land”? (miémmsﬁagamwwmzm) Who are the citizens of the Netherlands? (0115

BN UALLDYN)

a. The Netherlands is a small country in Western Europe/ The whole country was covered by
sea/ Dutch

b. The Netherlands is a small country in Western Europe/ The whole country was covered by
sea/ German

c. The Netherlands is a small country in Western Europe/ It is a small country/ Dutch

d. The Netherlands is a small country in Western Europe/ It is a small country/ German

e. Amsterdam is capital city of the Netherlands/ The whole country was covered by sea/ Dutch
f. Amsterdam is capital city of the Netherlands/ The whole country was covered by sea/ German

g. They can speak many languages/ It is a small country/ Dutch

h. They can speak many languages/ It is @ small country/ Belgian

AN 2 FI9819UDAU 1 U 3 ANAIY 8 FILaBn

3. maiusiusudoys

3.1. dwuunaasulunaaeuiuiieg1e 314U 4,000 Au ALTUN1ITANITVIAGDY
poulatidszuunnasuiiadisiunies Tnsudauunageveandu 18 gauazlingudiagig
yhiedeunduas 6 g uarimuanailunsviidoaeusiuan 1 4alus eduannismnasunionsy
fmuaiiat 1 9alusudrszvuasTadalud® anduiinanisaaeuvesinfnwiuinsiaaey
awanysaivesteya welulflumsiinseideyarely

3.2 nMsiavAsstedeussulal Waussuunasdeaeveaulatlnelglusunsy MySQL
s2uffu PhpMyAdmin iiieeenuuugiuteyadmiuiniudoasuuasmsiinesvesdoasuetiady
seuu Putayagnesnwuulianuisasesiulastaiivestedaunnazyn anwaen1sidau suds
Foyamsdimeseng 9 filfannnsiiesest wu msfiesamen (difficulty) wagmsdines
$11ad LU (discrimination) szUusasiunsifisuazudlydoaousiiudiudnns (backend) dmsu

Aawaszuu tngludimvesdidiaey ssuvlsuandanizAnuwaziidenmnaulay lifinsuandaay
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iedostumsilatnetoyalunds vazdfauaszuvamisadfeeyananisneutoney uay
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3.3 pnndeudonnandosiu wuinaadeesadn Yen's O3 luynyauuunageu (¥afi
1-18) fiA0g5eMIng -0.031 {13 -0.025 Feogluseiuringt 0.20 manusives Yen (1993) wansin
lifunisazdiedennaniowiures Local item Dependence (LID) Tuusiazyn dei1asiasdvna
204 testlet waganusaldluna GRM lun1siiasieiila Lagn15ms39@8u normality test Wuan
AEdR Kolmogorov-Smirov iifidfedgynieada (p > .05) uanaintoyaiinisuaniasuni

3.4 AndandedauidnadilagiansananAnisdnesannsinneideyanigluina
GRM Tniiarsananamnsfimesvestoaouiuinasiniimualy fo dAmisdimeseiunaduun fian
Faus 0.70 Tulunaglaifin 2.50 Awnsrfiwesanueinlaiidu 3.000 aonrdesiuideves Loken &
Rulison (2010)

3.5 mathdeseulinaduasspiiununmeds Wedaidendeaeuiiinuinasiniude 3.2
wéh szuvazmiunstufindeyadeasuuazmsiimesiisfeddguieyandsteasusoula
Tnodwlusl@ Toyatisafivavsmisdonumaiy fudendineu swadeasy wsfiinesvesusiay
Adan (1Wu A1 threshold luluaa GRM) uardayan1581989 taglunsuszliuamnInvesna
Todou loniiun1sussliumeniuied (self-evaluation) Ine3de IneUszenddainnsauwuifnves
DelLone & MclLean (2003) daUsznauseasdusznouvan 5 du léln 1) Aanmueaszuy (system
quality) 2) Qmmwmawﬂ’aga (information quality) 3) AIAINYBINITUTNT (service quality)
4) n15l8a1u (use) 5) HanTeNUsaUsEANTAIN (net benefit) n1sUseiliusazauandun1singly

579015M529@0U (checklist) NIAYINTUINNLNUNVDILAALDIAUTLNDU
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4. M5ATITNT0YA
AATIENARATIVITENLALTATIERAINIIITLADTVITDADY AIENGYNIIABUAUDS
ToaULUUNYIN1A (polytomous item response theory) A28lUsunsy R wiinina MIRT wag
WAnLNa grm_model (Chalmers, 2012) 31A51%AIMN91dLA05 V000800 LAgfia11AT8IUNY
$1uun (a) war Arruenn (b) Fsluima eraded response fdnvausie

aun1sluea graded response

P(Y = k|0) = !
1+ exp[—a(6 — by)]

Tnei
P(Y>k|®) @e mmm%Lﬂuﬁﬂmauaﬂﬁﬂzt,l,uu k ¥38genI1
a Ao WSHMBTBINIRT LA
6 Ao AUENTOVRIERBU (Ability)
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NAN13IY
mstianenansIdeIrhiaueuUniu 2 neunudduielud
1. HaMTAATIZAVRHDUY
1.1 nan1slessinnudenadesszninedeaeuiuienniemniseunvidinge
HaMsRANTN WU wdenadetsri st eaeufuleiion dunasis iy 438 Fean 438 4
fifn CVI gandn 4.00 wagsidumsuiuudlumudelauouuzveadidormayaviiy
1.2 wamsuszanaAmIiveiveday Inevimiiaseiveyanislinanisnauauad
TADUKUUNYINIA Luna Graded response model aagunAnd mirt lulusunsy R Usenousae
§1u19%uun (@) wezamen (BL 89 B7) Mndedeurianunsiuau 438 Tefidilddmdenidnads

Todou BannunnIeiiu CEFR AL, A2 uas Bl lagasuazlaninisns 2

AN919 2 HAN1SUTEUIUAINIS MBS TDERUNDUARLADNLTIASA

ANN513005 Mean S.D. Min Max
FIWBMWRTWUNYNTEAU (A) 1.128 0.571 -0.205 3.691
FwANuEINNNIEAU (B) -0.776 3.885 -125.958 37.957

a WNUAI9ILIAMUN B uWuAIAILEIN

* Joaauildidulumunae uazgndneen

1.3 NaN13MIIA0Y item fit IINA1TILATIHAUAINTABUIIHYAR 1A YT AL
A0AABITENINUUUTIA0Y (S-X2) daelusunsa R nuanfideasuuiasienisd laenndaady
WUUTIa09 GRM agelitledfsy (p < .05) T TUN1SANBDNAIUNENNITVRING B RBUAUDITRABY
wuUwANA ndeaeuioan 438 4o dautseanidu 18 ga q aw 30 4o lnsudazyaiteany
Wz 24 T wazdeaousiundn 6 T wutiideaeuiiliiunat item fit sauiean 99 Te Ay
22.60% a3 odoutianun 4 il ofneonuds ndedodoudi Hunwal item fit §1uau 339 To
(77.40%) fiflenuaenndosiuling GRM agefifedifny wazanunsathluinseiamisdmes
Fusteld neldinausinisdmdento s1urasuun (a) aglurae 0.70-2.50 uagArAImen (b1-b7)
woslaitiu 3.00 lunnszdivu Jadunamisnmsgrumudeiausues Loken & Rulison (2010)

1.4 nan3RsIEUAILdennd e vaslinaduEaA M2 91nmta 18 YALUUNAAD U
TU5unsu R nudnwuusiass GRM Sedvdianudenndesvedunalussdufiviiiela Tneedvil
RMSEA agluta9581313 0.000 §i¢ 0.080, i1 AIC agluye 8875.28 fia 23862.71, A1 BIC agluzaa
9422.7 §11 24656.70, wagen Likelihood-ratio X? (G?) agflutae ~3744.88 fia ~11691.36 Geagly
nawiisousuldninueiuinsginlunisinsgsiveanguinisnevaussdeaeuiuuny3nia

(polytomous IRT) (Embretson & Reise, 2000)
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2. NAN1SINVINAFIVDEHBU
2.1 HAN1SAMEDNUDADU NAINNAALADNYDEBULALNEDTIDEBUTYAU Al 31U 117 9D
SLAU A2 97UU 105 UDWAZSLAU Bl 91U 111 98 WaLUadausIy 6 U8 SAIUNNAU 339 U8

nvianun 438 TeAndusesay 77.40 lneiinaasuamisfimesvesdeaaulngsaunuingnunadiun

'
o

(@) ¥4 3 seauliAafeegi 1.278 drulenuunnsgiueg 0.426 dadgade 0.70 LavAgagnne
2.472 luduvesanuenynszau (B) danafieegn -0.643 drudosuuannsgiueyi 1.181 den
ANEARD -6.227 WALAGIEAAD 2.890 FIMNLANLIITIEALLBEAYBY Threshold NNseauIN B1 e

B7 vasanAndentendulumuinaeinaiuennusesu CEFR AL, A2 uay B1 1519 3

M3 3 MTNRIITUIAUANYBITOAOUNTITDINITOTUNBIBING Y

JEHU Al
AT Mean S.D. Min Max
2111 LuUN (A) 1.295 0.446 0.720 2.362
Anwen (B1) 2377 0.673 -4.225 -1.084
A2UYN (BZ) -1.604 0.404 -2.694 -0.719
ANUYIN (|33) -1.077 0.296 -2.136 -0.395
ANUYN (Bq) -0.526 0.300 -1.530 0.392
A (B5) -0.113 0.336 -1.093 1.226
AUYN ([36) 0.392 0.413 -0.583 1.513
Amenn (B7) 0.954 0.569 -0.107 2.181

32U A2
ANIITNDT Mean S.D. Min Max
1IN () 1.307 0.460 0.700 2472
Amen (B1) -2.409 1.194 -6.227 -1.366
AIUYN (BZ) -1.635 0.514 -3.615 -0.910
Anwen (B3) -1.117 0.443 -2.544 -0.445
AIUYN (B4) -0.603 0.304 -1.632 0.613
AIUYN (BS) -0.179 0.132 -0.808 0.861
Auen (B6) 0.387 0.155 -0.410 1.440
Auen (B7) 0.964 0.257 -0.035 2.251

J¥eU Bl
AT Mean S.D. Min Max
2111 LuUN (A) 1.234 0.418 0.700 2.393
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1519 3 (519)

J¥AU Al
AMNITIRDS Mean SD. Min Max
ANYIN ([31) -2.432 0.675 -4.485 -1.302
A (B2) -1.660 0.485 -3.030 -0.815
AANYN (B3) -1.156 0.343 -2.238 -0.520
AIUYN (Bq) -0.667 0.290 -1.299 0.158
Auenn (B5) -0.157 0.271 -0.870 0.725
Anwen (B6) 0.428 0.367 -0.296 1.445
ANUYIAN (B7) 1.179 0.551 0.237 2.890

*PNVIABUNNTLAY FehUay 146 U9 S¥aU AL HIWNU9l 80.13% S¥aU A HUNI 71.91% SEAU
B1 WU 76.02%

2.2 WathAwisfwesanuenvasteasuiulumumnae ddsunsinluninsiy
DA NBULNITNTLAYVDIAIANNYINVDIVDADU WU LAINISHANLAIVBINI N SN
AaudtauNns wanvirteaeuluadsdeaauiianueinitemngan aunsaluindinuwenisiises

N1391UNSINGUlA AN 3

Density Plot of Beta Parameters (bl to b7)

Beta Parameters

AN

AN 3 ANANENNISITResvaITdaudulUnnun

1.0

o
v

0.4

-6 —4 -2
Parameter Value

NN 3 UARINISNTEAEVRNITNes Threshold B1 f¢ B7 Aldannisiesien
Toaaululuine Graded Response Model (GRM) @ utaaaunuud 8 datdean (polytomous)
usiazan B viutihfdugada (threshold) Tunsusngidensdadenlussiuiigatuanseduiian
Tuusdagdaany lnemsilines B1 dAnseaweglugisszunns -3.1 fg -1.5, B2 aglude -2.7 fia

-1.3, B3 8gsenine -1.9 9 -1.0, B4 aglurrauszana -1.5 89 -0.7, B5 nsra1wTENIN -1.1 §9 -0.4,
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B6 agluga9 -0.6 84 0.0 waz B7 HANIzatveglugauszuia -0.5 §9 0.5 Jauansliiudiuves
AR SN unTEAUYRsd i enluldaztar101u Yoy alaziousUuuunisinises

W1573L995 threshold ag1aduszuumNanNEEYa9lea GRM

2.3 ANWULAMUAUILUUUDIINUIUYDEDU

Smoothed Histogram of Item Difficulty Parameters (B1-B7) with CEFR Zones

16F Threshold Level
Bl
— p2
— B3
B4
BS
- B6
— B7

0.0+ CEFR Al CEFR B1

Difficulty Parameter (B)

AN 4 FNVULANUNUILULTDIIUIUVBADUDIMUSEAU CEFR

PNATIATIERNTNTTBVeITedululAaz SEAU threshold (B1-B7) m1uaIw 4 wuin

[ Y

feaevlundaiinisnszneimlundasseiumnenliainaue Tnsdeasudiulnginszandaoylu
szdunans 1oun B4 uas B3 Jelldndrudosay 20 uaz 18 mud vy sesawunfesyiu B5 deilseuay
17 Foaoulunguil famnafmesarueniiaonadesiuszduanuamisavesdidoulurag A2
dmsusedu B2 way B6 Felifeanuagfonay 10 uay 12 nuaiuiiy AseunqunguiFouiiogluris
52U Al wag Bl azvouliiudmnuneneulunisnszateteaeuludissiuiuuazszaugs og1els
fAinu ﬁmdaué’ﬁadﬂﬁaaLﬁal,ﬁauﬁ'umjmgﬁmma drutodouluseiu Bl wag B7 %qagjﬁ%aaaz 6
sesunguiSeufitlanssaursinn Al uaz B7 Seegidesas 7 \udeasuiinrmeneglutisans
YOI NAIAILANLT0 TGN B

2.4 wan1sdavadsdaasy wul adsdeasvesulavdiainad uannsodaifudoaoud
Usznaudedeya feil vaneiedeaay fiay ddnws unana Faden A1unasuun AeNen
Inedoyagnimiuliluguresnisne nmsigssuunistdaulusunsuun Web Browser lanainvane
Y9N3 LewA https:/thaistringtest.reru.ac.th/pisit/survey/register.php H1UYBIN19E A UATEUY

AIANTIN 4 NN 5 LagnIn 6
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M1919 4 laseasegiudeya

Yom1319 Yollad wiinvasdoya GRERITRD]
(Table name) (Field Name) (Data type) (Description)
Reading Test D item Jon
Question Text JoAIIL
Answer Text ANNDU
Choice 1 Text Faudend 1
Choice 2 Text Fudendi 2
Choice 3 Text Fudendi 3
Choice 4 Text (?f’JLﬁEmVlI 4
Choice 5 Text Fudend 5
Choice 6 Text Fauden 6
Choice 7 Text Fdend 7
Choice 8 Text Fuden 8
(a) Numeric ANBIUIDTLUN
(b) Numeric AYARAAIINEIN

Item Bank

Series 0 1 2 3 4 5 6 7 8 £l 10 11 12 13 14 15 16 17 18

Serie 1
fiziayanisaauuuunadaun ANAASTUIUATSIALdaua 3,870 sTuAls

Paragraph 1

[ rems [ = [ 62 [ s2 [ 5 [ s [ ws [ s [ er | rer |

‘ 1 ‘ 1.1150 | -3.0930 ‘ -2.6940 ‘ -1.9000 | -1.5300 | -1.0930 ‘ -0.4830 ‘ 0.4000 | b1 ‘
ayanisvituwuusEisIa 127 saAns
My favorite animal is the dog. Dogs are friendly and loyal. They make great pets. | have a dog named Max. He is small and has brown fur. M:

every day. Max likes to run and chase birds. He also likes to cuddle and sleep next to me. | take care of Max by feeding him and giving him v
are wonderful companions and | am happy to have Max.

What is the main idea of the paragraph?
What is the name of the dog?
What activity does Max like to do every day?
a Favorite animal, the dog, and how they care for it. | Max | Go for walks. (7)
b Favorite animal, the dog, and how they care for it | Max | Play with toys. (6)
< Favorite animal, the dog, and how they care for it | Rex | Go for walks. (5)
d Favorite animal, the dog, and how they care for it | Rex | Play with toys. (4)
e Different breeds of dogs. | Max | Go for walks. (3)
f Different breeds of dogs. | Max | Chase birds. (2)
£ Different breeds of dogs. | Rex | Go for walks. (1)
h Ditferent breeds of dogs. | Buddy | Sleep next to the writer. (0)

AN 5 fMegrainIendIteaaUNIT3iIINTe LA MISINgY

1200 @000 0 mmebmaa @ > 2 @ @2 @@ @®

2Aed 7 Next 8
Paragraph

Last summer [ went to the aquarium with my parents. We saw many kinds of fish and sea animals. My favorite was the dolphin show. The
dolphins were very smart and did many tricks. We also saw sharks, turtles, and colorful fish. There was a touch pool where [ could touch
starfish and sea urchins. The aquarium was very big and interesting. | had a great time learning about sea life.

What is the main idea of the paragraph?
What was the writers favorite part of the aquarium visit?
What could the writer touch in the touch pool?

@: The writer enjoyed visiting the aquarium| dolphin show| jellyfish and sea urchins
The writer enjoyed learning about sea life| shark tank| jellyfish and sea urchins
The writer enjoyed learning about sea life| dolphin show| starfish and sea urchins
The writer enjoyed learning about sea life| dolphin show| jellyfish and sea urchins
The writer enjoyed visiting the aquarium| shark tank| jellyfish and sea urchins
The writer enjoyed visiting the aquarium| dolphin show| starfish and sea urchins

The writer eninved learmine ahnit sea life| shark tank| srarfish and gea nechins

Next

} %4

AN 6 HaNINAFRUTVTIwazIBYATUNLaTEUY
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2.5 Han13UsziuAIUED U
miﬂizLﬁuqmmwmaqﬂé’afﬁ’aaaﬂumuié’aﬂfﬁmmﬂiauLLmﬁmaa DeLone &

McLean (2003) dsUsznauseasrusznoundn 5 Usznis Toun 1) AMNINYDITEUU (system quality)
2) A nveadaya (information quality) 3) ANAIMYBIUINTT (service quality) 4) n15ldau (use)
Lay 5) Hansznuans (net benefit) lngarunsold eulsafundnnislunsey CEFR (Common
European Framework of Reference for Languages) léfﬁﬂﬂf

1) System Quality: szuviliafiosninuazsessunisidentegounuulsuseaule
ag1uiugmluieg IRT Feaziaundnnisves CEFR fuiunisuszdusinuzegesowloiuay
A0AARBANUTEAUANNAITONS Y

2) Information Quality: %;ﬂasluﬂé’amamquﬁu'qmwmﬁLmaif om uazsdu
ANEINAUNEN RT lagaenadodnuizAuamItasasun1seulu CEFR Wi vinwgnisdulaanu
UaZNITAAIL

3) Service Quality: wiszuutdunuudludd wiin1seenuuuiios1uIeAI1Y
avmnunfliisiunsidnds mauanssadng uazanudiladne Fsaonadestuvdnns CEFR Tudu
Aanudusssuwazaalusalalunisuseidiu

4) Use: seuuiianutiangu seesuglivannvatengu dedeunseunguseau CEFR
Faus A1 fe B1 silanunsoldnuldluuunnsGousiunnsig

5) Net Benefit: szuvanusaiaauaiunsalauduglugiening saudeseiugs
(8 > 2) andodrinvesnisasunuUAY wazduasunsldnausifiuiien sWauvdngnsuazng

SUIIULLING CEFR

anUs1eNa
1. NARIUNITILASIZINVDEDU D1NNITIATIZUNISITLA DS VDIV DABUINUIU 438 U9 NDUNTT

2 ¥ 1

aientingads Aleluna Graded Response Model (GRM) wuin desdeuiif1a1uiadiuun (a)

=B a

fideded 1.278 dseglusziufifiodnAnuinausives Baker (2001) oglutiag 0.7-2.5 sgnslsAnu
Fanudeasuursdwdidien a ausegeningiadnan Jeonafinauangaeuiinazaiuaiansa
mﬂﬂajmé’aasmﬁﬂizmaLﬁu%gﬂa dusuannsdlmesauean (threshold parameters: B1-B7)
fidnvasiSesdduandrgluennauuuifnues Samejima (1969) TnaAadsves threshold B1
wInduanUseann -2.4 uasiiistudeidedluauds B7 Madeuszann 0.89 Feuansliiiuds
Tassasuneluvesteaouiiivuiliuaenadesiunisesnuuudeaeunuunyinig uaziidngnin
Tuns¥agEoudiausissfummannsodfags sedldimsdadoaeuiliinunasisiaduun dindy
0.70 wagluiiu 2.5 uarAlnuenluiiu 3.00 #9AAR8991UTT8UB9 Loken & Rulison (2010)

Winunadesaly
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2. wasnuannMvesRdsteaoy doapuiiunsdnidonidigadsdiuiu 339 do Tdnwazma
msfvesizannniunnninsestsnusidanaia Tasanglufudamuendsiidiade
590yl -0.643 UAYYIIATENINT -6.227 9 2.890 UAAIAIN1INTLIBVRITDADUT ATOUARY
PseuanansavesdGoulsoganiameanans whiawennlassuaziiuunliumvieuiunans
SuazveuuiunvesngudasuiiiuiniFeuseufnvineulateraly egnslsfniy Snvaziguil
naduaeandesiunanIsAnyivatsatuluusunlneg 1y 91uvee Raksombat et al. (2020) wag
Romkaew et al. (2021) finuindsteaouiifiteaeuseiuitefionans fanumungaudonisiana
fuiFoungulng wazidesenisiiudunisussanmaiauansaldegnausiugilussuy CAT
Tuvagiieiu Msdasestadaunussiu threshold wazn1snszaeamisivesegindussuy
agalsimudnuazdsnanndunatedugaudsdfyresrdidodou mszaunsanauausinIsiana
Tunguii3susziuiugilén Inetoreudulvgdl threshold AsoUARUEIALANLTIOSENI T2 A
A1-B1 munsou CEFR lfagneraiiios Tnaanigly threshold nanadies (B1-Ba) Aiflanumuiuy
vostoaougs deaenndesiulamsnsiaunadadoaeuiiosesiu CAT Fuelsiszuuamnsaiden
foaeuldimnzaustumussuauaingnTie

] M NTUIA AN INYDIAFITDADUAINNTOULLIANYDS DeLone & McLean (2003)
Fausznaudae 5 Aundn wudiedsteaeuiiiaund udamngauidudlasadie 1) d1u
AMAINYDITEUY (system quality) sevugiudeyassuladiiadosnings auisaussuiananas
Aadendeaounuaimiuannsnvesaeulduuusnluti dsaonadosiunuiAnues van der
Linden & Glas (2000) #id41szuu CAT diosordenalniianunsnuiuidsudoaauesuseidesniy
ANTEMesVaLEEeU 2) mMuAuAINYBIUeYa (information quality) Yeaeuudazdailrmisilines
2nlAa GRM 8819A5UIU HaAANENNLUY threshold ward1unasuun Seaetiounnuuug
lun1sTan1uuuIfAnves Samejima (1969) wag Thissen et al. (2000) 3) A1UANAINYBIUTNT
(service quality) szuvannsalideyadoundui doarsldiuisfiTounasasaoungadaiay
FsaonndosiunumaniwesszurUssfiuawilutiun CEFR MjsligiGoudlaszfunimansn
vo3au 4) i1un1sldau (Use) seuufinnudangugs wazauisadndelddireniwiviusiwes
Lidingunsaivienan aenndesiutoiausuas DeLone & McLean (2003) Aifumuanansalunis

Tduasauagneuaualivanuaienay 5) aunansenuans (Net Benefit) adstaaauilaunsadn

'
v a

Auasavesissuldlurasivainuate audeszauiiaanin 0 > 2 Felaenludnidudediia
YDINTABULUUA WY (Dai et al,, 2021) Tayaanseuudianunsadrluldlunisimsesinaiiens
wrunsiseunisaeuldegndussuu waznisuszndldnulussuunageunuuusumunzsag

ABUNADS (CAT) (DeLone & McLean, 2003)
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JDLEUDMUY

1. Yatausnuzlun1sivensesaly

' '
a a )

N1IRAUILALATIVFBUAMNAINVBITRADULNIANAITANTUNTAT 19T AR ULLLALLNE

=~ o 4 o

WinAuaInvateeesEauANen nsanizlutisAianuauisaseaugs (0 > 2) Fadaiiduau
Jaaputiaslunds nrannuIIAIANeINlagladuegil -0.643 Famsitunisasnetedauiienniu

WialvinseunuNguEaeuiANaNTage kazsessunsdentaaeuluuuiuminglusnan

2. Jarausnuzdmsunisunluldussleud

a i

2.1 asauasulviagiaou lnawnnznquanssnwnussmavs oS uRave uAun1siana
TulsaFsudianudlalunsldadsteaeuiiiaud uienguinimevaussdoaouuuunninia
(polytomous IRT) uaraisdoapuluguuuuiiiteidenlidomoulimnsauiussdudiFouluusias
seutu udeliteaeuiiliarsaumagdenunuannsovesiFoululsaioureany deazeas
pnsduAuAmYeINT Innaliissnsanntu uasaanslitoaeuiilidinmam

2.2 MInauszuUAsstoaauliseesun1saauLUU CAT LANFULUU AISHAIUITZUY
grudeyalianunsnidensorulusunsuasuwuy Adaptive ¢ 19y msidensefuszuuUszaaAn 6

USumukuusealny nsidentadaausmludfn unisIimes
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