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Applying Multidimensional IRT based Plausible
Value Method to Estimate Group Means in
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— Using TASA 2006 Mathematics as An
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Abstract

In the international large-scale assessment programs, such as NAEP, TIMSS
and PISA, the plausible value methods based on unidimensional item response theory
were used to estimate the population characteristics. The plausible value methods
based on multidimensional item response theory were not used in the international
assessment program .were use unidimensional plausible value method to estimate the
population characteristics, but it does not use the multidimensional plausible value
method to estimate the different dimension’s population characteristics.

The multidimensional item response theory based plausible value method was
used to estimate group means with the empirical data from TASA 2006 mathematics
in this paper. The examinees’ background variables (BVs) were included in the
plausible value method to improve the precision of the ability estimation. The effect
of five models with different procedures of including background variables into the
plausible value methods were explored in this paper.

The results showed that the estimation of group means was affected by including
different procedures of background variables. As the correlation between abilities and
background variables decreased, the difference between group means also decreased.

Keywords: Large-scale assessment, Taiwan Assessment of Student Achievement,
plausible values, Multidimensional item response theory
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FH B v i 6 (plausible value) 5741 3] il 8 B 48 % o FoAL A 5% i 13 2
#H# 144 it (OECD, 2005; Lee, Grigg, & Dion, 2007) » ¥ it &> j 02 B fit §F
BV o e 2 B A F R (WL ) Eids%ks B TR i E (Mislevy &
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H % B 485 32 % (unidimensional item response theory, UIRT ) 3 i & &p| &
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by =bysbyrseshyp) & D B B Bofe b a Feh- B e £ 8 (S4B
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D RREE R RS S F N o83 (1) T
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A Hpinang 2 (F2 30 mElEr 7@-?‘"8 % %) #ﬂ”ﬂa‘é\ﬁi
HEFE L PR Rt £ RA TR A R T

{ # % (Mislevy & Sheehan, 1989 ) - & fics A /e b 2 ¥ » ¥ it
A ,I'Zﬁfé’%%io?ﬁ PHc- RGP PB4 PR BB F
BT 3BT 2 5 v & B F 4 g 4 (Mislevy, Beaton, Kaplan, & Sheehan,
1992) -

AR RN ER W\ T Ut B s iEEA A A PAE
B AT R AR E G R R S B0 S, (O a0
FES R o F TARE v R FEFEAEF ;Y (uni-dimensional marginal item
response models) FERMFR DTS R BH¥ A G §8 > H T g
Mo REHELS 0 o T@ﬂ\.

DN . 2y A (‘9—#)2
Jo(O;0) = [, (0 11,07) = (270") exp[—?} (2)
2 e &S
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29 s E ~ N0,0°%) ©
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0, =Y B+E, (4)
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#Bci 00 Feb o 2R ;\w u;f,}t*%#g % e

1.(0,:Y,..0%) = (216 ~Y/B)(0,-YB)]  (5)

250 (5)73—"&/%'#’;“3(?1’,3 ﬂﬁtaa v E i 238 (5)
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R Ry s py ey
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= BN RS AR 2 R
(- ) NAEP B3 2_ 45 3
NAEP % # R% 7 B|% JRi+4+ (Educational Testing Service, ETS) #7% & &
A E AR P iz 4 FY ‘?‘ﬁkmﬁ%‘“ °NAEP #_ % F:#E § 4 =
¥z NEk o p 1969 E{BAE N 4 BB S EnE 12 ELELEERA
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BRE G @ KEFREE KITR REEORENFE FREOT R R
ST~ R B RS T S B o
FHAFEALELRLFPABLAFEFAF AP ¢ 7 ¥ FFAEE
A (2 AP A SR AR AN o L EFER 2 £ AV IRT B A&
# o ¥ % 5 £ A2 (multiple imputation ) » T & B 2 H
& g e (Allen, Donoghue, & Schoeps, 2001 ) -
(= ) PISA + Alpl=k 2 £ 3
PISA .4 OECD #7& 3=eintd » P et 1 f2B A S 2R € Ed a4 o
ABPHRE 15 AhE 4 > T A B R %% (reading literacy ) ~ #5 % %
(mathematical literacy ) ~ 15 % & (scientific literacy ) ~ 2 F* 4 f# ;4 (problem
solving) 2_ it # #FF=& o
PISA#gz2 # K E¥¢ 7 184K EFRpE ¥ K%:E#E (international
options ) ~ ¥ B E B ¥ ~ T @ iE 4 (information communication technology )
NN - PE R L
FHAT Y MRCML V2 FRIBRF A S HETRZAIBERE
fFiezt o m &% it 5 ConQuest (Wu, Adams, & Wilson, 1997) » 5 83+ 4 548
& * 3R 8 58 (partial credit model, PCM ) o i %] % ;é—%‘ N R T R AN L
5 2+% (maximum likelihood estimation, MLE ) i3 3+ % ;é'fﬁ i AT ERa
4 B3R ¥ ma 2 (OECD, 2005) -
(= ) TIMSS = AR5 2. #£ 3¢
1mms1£pwé@ﬁ§i&§ﬁﬁ§%?$ﬁﬁ$ﬁﬁpz’wﬁﬁé
S4B EB2Z Y TR EA N FTEFESERE TF e Ea 0 ©
o R o R R R B FRET %k o
HRIPF A G EFEPES ER EEF L L FAEE (content domain )
Bz arAp i (cognitive domain) e BF S Pl A BRI L ~KkEFRFE -2 840 %
= le‘?- °
TIMSS 2003 #cF & F 237 7 2 ~3h A 3408 J gt 2 341 (012
IR ) B o Rt EiE s 7@ % 2PL 2 3PL 2 IRT #i5% 0§ gkt e iR
3 * GPCM; Ra » 7B VAT > PIEEI G E st ¢
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