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An Application of Vertical Equating for development of Kasetsart Basic

Academic Skills Test for Person with Special needs
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Abstract

The Kasetsart Basic Academic Skill Test
(KBAST) is a battery test of basic academic skills

student. It
composed of four skill subtests: Word Reading,

which  measures an  individual
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Word Spelling, Sentence Comprehension, and
Math Computation. The test was assigned in order
to build a vertical scale to equate each grade’s
test form to all test forms for grade 1 through
grade 12. The first form for individuals grades 1-3,
the second form for individuals grades 4-6, the
third form for individuals grade 7-9, and the fourth

form for individuals grade 10-12.

There are 3 main steps of applying vertical
equating techniques using grade-to-grade growth
model with an internal common-item anchor-test
First,

basic skill content of the

data collection design. subtests were
constructed over
curriculum in grade 1 through grade 12. The
subtest forms were groups of selected items from
item bank to math IRT difficulty specifications as
well as content and format specification. Second,
a set of common items were selected and
embedded

©-scale of the subtest that spans a range of

in the subtest forms to create a

grades fitted to the grade-to-grade growth model.
Third, data were collected from equating sample
students of grade 1 through grade 12 from the
students

target population in  Bangkok and

Khongan province. Data from individuals were
grouped into four groups according to the test
form they took. The third group (grade 7-9) was
chosen as the base scale. The set of common
items were run for item parameter estimates and
used these item parameters with a linear
transformation to place the item parameters and
ability distributions for the group 2 and 4
examinees on the © -scale that was established
for group 3, then used the same process for
group 1. With concurrent estimation, parameters
for all items were estimated in a single computer
run of BILOG-MG. In this run, the grade group was
identified so those ability distributions were
estimated for each grade groups. By this process
of vertical equating, the response on the 4 forms
identified and

interpreted the ability on the same ability scale.

of each skill subtest can be
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The quality of KBAST was shown 1) the
content validity by performing of a group of
content experts on the items that carefully
constructed, 2) the construct validity based on
the grade to grade growth model was shown the
ability distributions of groups of examinees and
significant tests. The results found that There
were three subtests were completely matched
with the growth model significantly, except the
subtest of word reading, 3) The coefficient index
(@) of the reliability of The four skill subtests
were among ranged 0.680-0.950.

Keywords: Battery Test of Basic Academic Skills,
Technique of Vertical Equating, Common Items
Grade-to-Grade Growth Model, Special Need Person
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1. Wide Range Achievement Test 4
(WRAT 4)

IWuudaay Wide Range Achievement Test 4
(WRAT
Usgansnmgs wagldluvssmedildnudsngqy
Usfansiaunfienutudoud nassei 1930 Tag
1n3nien Joseph F. Jastak lngveneuuuin Wechsler-
983 David Wechsler fiadaile
Uszana 70 Urou i’mﬁﬂwﬁugmmﬁmmﬁﬁﬁ@ 3
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Bellevue Scales

P Al N1997U NISABU WaE NISARAILIRL FONT
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Wawseiiles audls ¥ aa. 1993 Idmaunsadu Wide
Range Achievement Test: Third Edition (WRAT 3) 12
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Achievement Test: Fourth Edition (WRAT 4) fifuw
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(Sentence wazWaIuINITIUS
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n&ueNy (Age-based norms) 910 5 U 4 94 U uazil
ﬂzLLuummgmLﬁauﬁUizé’fU%uﬁ'EJu (grade-based
norms) (Wilkinson & Robertson, 2006)

Comprehension)
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VU 3 - 8 (Kolen & Brennan, 2004: 374)

Item block
s a b c d e f g
TETAVFU
3 a - - - - -
4 - c - - - -
5 - = c d - = -
6 N e .
7 . - . .
8 - o - - f g
Illustration of a common-item design
7 : Kolen & Brennan p. 378
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ANSANASLUULUUEDU (Test scoring)
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anIE YR anIE RNIE
atufi 1 | -2.5<b<-3 | -25<b< -2.0
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(U.4-6) 10 U9 40 99 5 98
aﬁ‘uﬁ 3 - -1.5<b<-1.0 | -1.0<b<1.0 1.0<b<1.5
(31.1-3) 5 99 35 4o 5 9o
avuil 4 1.0<b<15 | 15>b
(11.4-6) 5 9o 40 9o

WAUNIWA 3 JHeivunaUsEnMANen (b) TadauRnIEYieti wastadausiu

3. UszgndmAallan1sifisunInsIAsLuLLLIAY
(Vertical Equating Technique)

naushegsfe Thifeutulssaufinui 1 f
fsou@nuwi 6 9INnJUNNUNIUAT wazTenia
VOULAULTNWULARTAINAINITONIUANINAT
n5vaeUNR SIuuTaAY 1,248 AU UaYAATLULAIN
nsaeuusiazatuluwiasinyedosinuiinszinieg
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TUsunsy BILOG-MG ITEM MAINTENANCE PROGRAM:
LOGISTIC ITEM RESPONSE MODEL  (SCIENTIFIC
SOFTWARE INTERNATIONAL, INC. 2002) lngiriwunli
nguifeuluuuasuatuil 3 edutsenfinudi 1-3)
Hunguéneds edldfiarsunainuanisiinsesiun
fi91501ANUMNIZANYDITRARUINAIAIINEIN (b)
A1UNATIMUN (a) UavAMANYLYRILUUEBY (Test
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fousazuuuaougos n1siAseiiiun1stvany
58U fowndedeuusle vizeleyainauueALaanmL
Foulvvemguiminouaussteasu (tem  response
theory) gavheldyauuuABUNEE g UIITINg

KBAST Usznausiguuudeu 4 atu usazaduiuuy
aaudeay 4 vinve ajudnuiuteluganuuasuinyy
fugnunsinnns wazrasainuen (b) Feuandlu
9197 3 il

M1397 3 HaN1TIATIEdeyalasedng uiude Aauenn (b) asgauazinan Yeduuasy

wuusaULaY A581UAT ASEZNAAN wihlauselon ASARATLIN

YALUUEDU N (BpaxOmin) N (bpaxbmin) N (bpaPmin) N (BaxOmin)
ﬂﬁﬂﬁ 1 36 (-0.415, -7.49) 30 (-0.791, -8.357) 16 (-1.116, -4.265) 20 (1.517, -2.175)
aﬁlﬂ‘ﬁl 2 38 (-0.133,-7.49) 30 (2.996, -8.357) 20 (1.592, -3.811) 25 (1.369, -2.232)
aﬂ’uﬁ 3 35 (-0.163, -3.761) 30 (2.996, -3.917) 22 (1.592, -2.632) 28 (1.216, -2.067)
ﬂﬁﬂﬁ q 35 (-0.408, -4.926) 30 (-0.582, -2.764) 20 (3.186, -2.686) 30 (1.645, -0.841)

4. fvuaszaudugIuANEIUIsa (Basal
level)

\lofasurirdeasuluuvuasugosadulag
Andiasoiu 5 4o Tiiedudeyinisaeuuvuasudu
nstiuaziuunintedeugnaes Iiuanduiute
flogimdesrfuidugiumnuaunsn vuziieddy
Fomouiiogliidugiuanuanansa Fendisedumniu
(Ceiling Level) Wutpapuiiegsriugaiumnuaansa
vosfjanutiug faouiindeasugniedlussdumaiy
avlallinzuuu

AMUATIVOIYALUUHBUNINTF 1Y KBAST
1. AMUATUTUVANAYDILUUIA

HANTTNTNAMINBUEUVBIUUUIALARZATY
IngdlBervgiauiudnidedeninuaenndesves

YOATNUASNBULLANITVDOILUUADY (test
specification) wazfidadau (test  items) Tuusag
ez Iddnliunisegreseunaulutunisiaun
wuudsuinsgu agulduuvaeu 4 atuiiiaiinee
808 N1581UA1 N15aENAAT AL lausylen Lag

ATANUIUNIATIAANERNS

2. Auasulassairentugiuuuadiy
LR3YAINTZAULY

HAN1TIATIENAIAINEINTTA (O) VBINgH
9819 LARININMITIN 4

A15199 4 AUsTanaAVEINIsaaeY () Tukuudsutes 4 vinwe

. e . Y ATSANUIUNG
LUUsdaueae N13TUAN N138¥NAAN ﬂ’J’]ﬁJL"LﬂI’\]UiZIEJﬂ - P
8 AUAAIARNT

WUUABUYINUTU

Mean SD Mean SD Mean SD Mean SD

aﬂuﬁ 1 -0.89 1.39 -0.87 1. 39 -1.03 1.88 -2.51 1.91

afJJU‘ﬁI 2 -0.27 1.20 -0.15 1.28 -0.16 1.39 -0.60 1.14

aﬂ’uﬁl 3 0 1.00 0.00 1.00 -0.01 1.06 0.00 1.00

aﬁuﬁ 4 -0.01 0.81 0.43 0.75 0.27 0.94 0.38 1.05

YNAUDLNUNINAZLUUAINUAILITALREAY (O) WRYVDILUUADUGDENY 4 aUU 738 the  Kruskal-

Aut95y Lasnaaaum Lty e nsaRiaus Wallis test fmunszAuaNulledfyil .10 falans

v q' a o o X
FBANENANARDUAIULANANIUBIAIAINEINITE PABUHUNING 4 - 7 WAZAITNN 5 - 8 AUEINUAIY
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L3

NIASANANEASUSTIAY UN 32 QUUN 3

as.factor(Test)

 Abiliy *

a ' a ' °
LHUAINA 4 A1 O LlRaglluudaunN1IBIuan

A15199 5 HANAFDUAIULANANYNNEDNR WUUABUNITEIUA

wuuseuiIsudieu Median d.f. P value

wuuEevatul 1-4 -0.15 3 5.19E-31*
atufl 1 fuatiud 2 -0.84, 0.35 1 3.42F-26*
atuil 1 fuatiud 3 -0.84, -0.01 1 8.37E-17*
atuit 1 fuatud 4 -0.84, -0.07 1 1.12E-16*
atufl 2 fuatud 3 0.35, -0.01 1 3.59F-6*
atuit 2 fuatiud 4 0.35, -0.07 1 0.00001%
atuil 3 fuatiud 4 -0.01, -0.07 1 0.914
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Abilty

UWNUAWT 5 A1 O Llasluudaunsagnaal
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NIASANANEASUSTIAY UN 32 QUUN 3
AN519T 6 HAVAFBUAILLANANSYINERR LUUABUNNSALAART
wuudauiUIouiou Median df. P value
wuuaeuatiuf 1-a -0.08 3 6.04E-08%
atuil 1 fuatiufl 2 -0.85, -0.16 1 1.08E-11%
atuit 1 fuatufl 3 -0.85, -0.08 1 2.78E-19*
atuil 1 fuatud 4 -0.85, 0.55 1 5 75E-42%
atuil 2 fuatufl 3 -0.16, -0.08 1 0.071*
atuit 2 fuatiufl 4 -0.16, 0.55 1 3 46E-18*
atuil 3 fuatud 4 -0.08, 0.55 1 1.29E-14*
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~ Ability
LLN‘LIﬂ']W‘ﬁ 6 f’h (S LQ%SLLUU?{@UW}WNL%’ﬂﬁ]ﬂﬁﬁiﬂﬂ
M99 7 WanadeUANLANIsERRLUUasUAd laUsE R
wuudauiUSeudiou Median | d.f. ‘ P value
wuuaevatul 1-4 -0.10 3 1.56E-31%
adufl 1 fuatiudl 2 1.1,-0.1 1 4.33F-13*
aduit 1 fuatiud 3 -1.1, 0.09 1 1.29E-20*
atuil 1 fuatud 4 1.1, 0.31 1 1.57E-30*
aduit 2 fuatiudl 3 0.1, 0.09 1 0.096*
aduit 2 fuatiudl 4 0.1,031 1 0.000038*
aduil 3 fuatiudl 4 0.09, 0.31 1 0.004501%
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L3 U

O U 32 atudl 3

as.factor(Test)

abilty

WRUAWH 7 A1 © AU ULABUNIIATUIINIANAAERT

A51991 8 WAYIAEDUANLANAINIVINGENR LUUABUNTATUIMNNALAAIERNS

wuusauiUSeuisu Median d.f P value
wuudeuatuil 1-4 -0.10 3 1.66E-109*
atuil 1 fuatudi 2 1.1,-0.1 1 5.76E-47*
atiul 1 fuatud 3 1.1, 0.09 1 2.26E-66*
atul 1 fuadud 4 1.1, 0.31 1 1.14E-74*
atiufl 2 fuatiufi 3 0.1, 0.09 1 1.16E-13*
atuil 2 fuatud 4 0.1, 0.31 1 8.31E-28*
atuil 3 fuadud 4 0.09, 0.31 1 3.45E-6*

HANSNAABUANATUTLATIATIMINFULUY
mmLﬁzymmzﬁu%v’waqquaausjamwﬁws f14
iualuuHun N 4-7 Lagaadl 5-8 asunalagsau
WUIUUUARUEDEN1TELAY aTUl 3 way 4 A1 ©
La?]lSiﬂﬂa@ﬂéjaﬁﬁUzﬂLL‘U‘Uﬂ’l‘iL‘\]%inGl’liJﬁli’N%uLLaS‘mWU
ANUUANFIeE el TadAY(P value>.10) d@uyEaey
goansaznaA Anuilauselen uaz NMSATWIMMNG
AAAARIIIA1 © Laﬁsaaﬂﬂﬁaqﬁugﬂl,tuumm‘%iymm

YUY LATHAIIULANAIITEWINULARUATUT 1 - 4
NNANNANTNAFBUNENAICP value<.10)

m'\mﬁﬂwawmwuaaummg'\u KBAST

ANULTEIYDIYALUUADY KBAST 31A5123ide
Fuusyansaumsiinnglu Cronbach’s  coefficient
alpha (1951) maaqﬂé’uﬂsxﬁwémwLﬁmLLaz
ALARIALAABUTBINTTIAVDILUUABUEDENITETUAT
ATaznaAl AU lauselen Lagn1SAIUINIG

a ¢ o a o o o &
AMAATANT VDIRAUUN 1 - aUUN 4 AU

A15199 9 FAdUUTEANS (1) warANAANAPRBUVRINITINYBdLULEDUERaNY 4 atu

LUUEDUEDY Andulszansanaiies () Arnanaaaaw (SEM)
ANTEIUAT 0.808 - 0.939 0.3472 -0.5019
ASEEAAAN 0.858 - 0.914 0.3960 - 0.4745
Anudlalselon 0.680 - 0.839 0.5271 - 0.6993
AMIAUIUNIADNAERNS 0.915 - 0.950 0.2331 - 0.3729
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L3 U

99 32 atud 3

a3UA1AINLTIBIBIYAUUUADY KBAST
Tnesiweglusziuroudieas (> 0.80) LUUROUNTS
AuasnenalnAans atuil 4 fardulse am
ANLiBagean wirfiu 0.950 finumanaiadoy
1A3FIUVBINTIRATign Aoivinfu 0.2502 daue
Anufisavesuuvasuaidladselonglusedy
Aouinash Tnslamzatuil 4 fadudszavsanuiies
WU 0.680 LALTAIANNAIALAADUIIATEIUYDS
n5¥ngaiian Aetviniu 0.5589

Nan15a519n1519naeiun® (Norms)

ilonnsulanINumINgATLUUYDI A UAIN
sefuarmasaluseinueidseduduiou way
sefuTastu §Adelddnausluglazuuuninsgiu
(scaled score) etulszanAnwITil 1 s Soeufnu
Uil 6 fAnadewindu 100 wagandonvuinasgiu
Wiy 15 Wwfeafuuuuasuuinsgiuily dae
3815 Linear transformation 4nyes1aifisuazwuu
Audazuuunnsgiu usesatuveusazuuvasy
g0 Wagaouuvuasvatiule suiflsuasuuuiud
lfdunzuuunnsgIuresssRufunazdisiudun
mumdlugiionisaeu azuuumasguiisiulian
ns1afisuressziuduarlinumnuiedn faeud
Anuasnsaluinusfiseveglussdusulavesinidou
Tussdududenty vusdeatu deumaaiteves
Prsduftuvanuvane fasuiiarmanansaludud
aoveglutastulavesinGeulutiduieaiu

anUsneuasUaLduaLUL

nsWuIYALUUABY KBAST Hiutuduves
NSHAILILUUADUNIATFIU fldaniies 1 U was
Uszansuniseu 2 Jmia dvsulunnisininueues
Yni3pusedutudszanti 1 89 Sseudnudi 6
WugAIAULATgATieTWRMANEUSENS il

amﬂu n19Use &mmwﬂuﬂmimaummw
Ay LLuuLtumwmquaawﬂwv‘wumummmmﬁ
KBAST 1l 1m5qmm°uaa°u 4 atuidauenauEIe
liau1sanlaninunuIgAUEINIT0Nin e U949
daeudneglusedula wu wawu WWulniSeuiiey
ogflurosFounuduisondnudi 1 9.1nnsdana
Y99A3 WglduhiianuamnsaluinyensAnAIwIn
nepdaranssoun azddiuneuiiLuvasy
WnwensAuianadnmand adudl 2 (9redu
Uszaudnund7 4-6) wuin wisuiazuuwiieuls
fusziutulsron@nudil 4 anegaiiusngdu

94

Usrleiunagludenisiiaderinveniaivinisves
fniseuiifianudesnissndufivay iledandngns
nzyaRaTitinuaenadestuaninygsyana

ATNATWAILN AN INYBILUUABUNIATTIT
favnuefiugrunisieinig 4 fnve 12 sedutu
Fnfuseaduiunogisreiommnszuiunswam
WUUADUNINSTFIY il

(1) Wawnilemvasuuaey Tiaseunquasy
funnzaufuuunmedaau Taussay el e
FinweNugrumalvins desduiusiunaidoudiie
nsdeansludinussdiu

(2) Warn norms FiunanUsznnsialseme
dielsinsudaruvaneldumsgudasndulsslown
Tunsiluld ssilfedidoyaieusydnddldanngu
f919989UsEvINVosUsEIA TutiaafIny
Lﬁaiﬁlﬁmmgmmmmné’wﬁqmunm

(3) vilassnsidedAnnuglduuuaey KBAST
A o 1 P v I3 Sy avy
ieiaiuegsreidodlianuluunasgiundedald
Wudegiu wazfnwraninaruiliinueiugiunia
013 veanguyanaiiainufossdndufivay
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