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Multidimensional IRT Model MIRT-C) (i) 2 ( )
04 MIRT-C P(x, = il
K ! O = Your + Z Vs Xins + Eigi
=
116, 6, - 6x) :exp(zajkeik+dj)/(1+ (iii) 3 ( ):
=y :

K
exp ( ;ajkgik +dj)) P( Xy = 1 ‘01 6, =+ 6)
(=1

i J 10, 0, - O
K s ay, j k
d, j IRT
Bb, =-d/MDISC,
K
nIsc, = (3, (a)%)"”
MIRT-C logit
aik
ML-MIRT . ‘4
ML-MIRT
1) (
)
logit( p;) = log(p;/(1 -p;)) =
K
;:I a0, +d, (1)
O = Yo + &a (2)
(1) 1 ( ) (2)
2 ( ) k(k =12 K)
Yok k Eik
i k
0 Tok i
k
2)
ML-MIRT
1 1
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"
O = Yor + hz,l'}’thzhk T &y (3)
H X Y bk
(2) -
3) 2 (3)
(
W) X
W 14
3 ML-MIRT (
)
(1) 1 ( ):

K
logit( pisj) = log( pixj/( 1 - pisj) ) = 2 ajkei.:k + dj
=1

v
Yo = Aoor Z Ao W + Low
v=1
B
Vi = Ajop + 2 AW + 4
v=1

,
Yo = Agor z AW + 4oy,
v=1

v
Vi = Apor + z AW + L,
v=1

s(s =12 -8 W, (v =12 :--
V) AInk(h - 1 2 H)
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2.1

ML-MIRT
2.2

791

431 54.5% 360
45.5%; 181(22.9%)
512(64.7%) ( N
) 98(12.4%) . 30
2.3
2
3 : ( 1~ 12) .
( 13 ~ 17) ( 18 ~ 30) .
(a =0.835).
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4 ( 1) 10 000 10 000
( 2) ( 3) 2.5
( 4) I 2.5.1 2 3 30
16 . 2
1 12 0.28 ~1.08
3 7 5
1% /% 0.45 ~0.88 0.5 ;
202 25.5 292 36.9 13 0.47 1.75
391 49.4 348 44.0 0.50 7
133 16.8 90 11.4 0.50 23.3% 10
65 8.2 61 7.7 17 0.50
2.4 SD 0.10 ~ 0.
3 40 SD
3 2
IRT X
SD  MC
2 ) 2 2.50% 97.50%
(1) (2) a, 1.002 0.261 0.021 0.573  1.597
(0 (3) a, 0.565 0.138 0.011 0.317  0.859
as 0.386 0.103 0.007 0.212  0.615
a, 1.016 0.210 0.018 0.644  1.451
. as 0.637 0.145 0.012  0.380  0.946
IRT 7 ML-MIRT as 0.909 0.204 0.017 0.557  1.335
1 .1 6,0, 6, a, 0.279 0.094 0.006 0.123  0.490
. Yy ¥ a 1.047 0.247 0.020 0.621  1.576
_ a 1.075 0.223 0.019 0.660  1.528
’?‘ & Ex ( a,  0.496 0.123  0.009 0.284  0.763
)i X X X, 3 ay,  0.679 0.150 0.013  0.415  0.997
IRT a,  0.833 0.180 0.015 0.523  1.213
a;,  0.445  0.085 0.007 0.300  0.629
a,  0.468 0.090 0.008 0.311  0.652
a5 0.877 0.155 0.014 0.596  1.182
a,  0.866 0.177 0.015 0.551  1.220
ap,  0.496 0.101 0.009 0.323  0.705
ay  1.138  0.248 0.023 0.783  1.653
aw,  0.467 0.119 0.010 0.289  0.732
ay  1.436  0.341 0.031  0.968  2.191
a, 1124 0.257 0.024 0.768  1.674
a,  0.556 0.133 0.011 0.355  0.846
ay  0.953  0.233  0.021 0.621  1.475
ay  0.515 0.137 0.011 0.308  0.821
ay  1.204 0.275 0.025 0.823  1.803
ay  0.985 0.218 0.020 0.667  1.441
ay,  0.882 0.206 0.018 0.590  1.330
1 ML-MIRT ay  1.754  0.407 0.037 1181  2.628
OpenBUGS 3.23 Ay 0.788 0.189  0.017 0.519 1.203
ap  0.853  0.196 0.018  0.578  1.287

MC ( MC error) 5% '

5 000

SD
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~2.8 ~ 3.16(0.13 ~ 0.35). -0.89 ~
3.08(0.26 ~ 0.45)  -2.34 ~ 2.18(0.17 ~ (7o) 2
0.57) .
-1 1 5 4
20 - % S Me 2.50% 97.5%
Shapiro-Wilk (W ) il i
13
- 0.033 1.35 Yo 0.822  0.198 0.019 0.393 1.13519.286%**
(W =0.96 p >0.05). Yo o 1.807 0.335 0.033 1.233  2.37722.699***
yos  0.304 0.286 0.028 —0.402 0.696 6.195%**
3 T 1437  0.586 0.058 0.682 2.985 592.570
s e Te  5.013 1.760 0.173 2.725 8.847 620.178
2.50%  97.50% () Tes 1,905 0.702 0.069 0.842 3.100 631.880
d, 1.843  0.340 0.031  1.121 2.484  —1.839
d, 0.108 0.201 0.018 -0.293 0.476  -0.192 rn 0.935  0.023  0.002 0.884  0.969
dy —0.387  0.159 0.013 -0.750 —0.094 1. 002 rs 0.891 0.025 0.002 0.837 0.935
d,  0.107 0.327 0.031 -0.528 0.735  —0.105 rs 0.935 0.022 0.002 0.890 0.974
ds  0.303 0.220 0.020 -0.153 0.709  —0.475 o3 3 o
dg  0.835 0.301 0.028  0.230 1.393  -0.918
p < 0.001
d; 0.788  0.132  0.009  0.502 1,019  —2.822
dg  1.435 0.340 0.032  0.736 2.068 - 1.371
dy  0.146  0.347 0.033 —0.601 0.792  -0.136
d _ — . . . .
o —0.0040.1790.015 " -0.379 0.323 0.007 (intraclass correlation coefficient
dy, —0.572 0.237 0.022 -1.027 -0.138 0. 843
d, -2.633 0.304 0.025 -3.305 —2.086 3.160 1CC)
di; -1.372  0.257 0.023 -1.868 -0.904 3,082 ICC = 7,/( 7y, +0°). (4)
dy -0.375 0.260 0.024 -0.823 0.078 0. 802 ML-MIRT 1
dis —0.497 0.447 0.044 —1.207 0.302 0. 567 4
d  0.759 0.444 0.043  0.056 1.500 —0.877 0
dy; 0.277  0.281  0.026 -0.232 0.778  -0.559 Logistic
dg -0.385 0.371  0.036 -1.086 0. 382 0.338 Logistic 1
dy —1.020 0.174 0.015 -1.380 —0.687 2.183 2 399 1 s
dy  0.780  0.459 0.045 -0.137 1.749 - 0.543 ™ : : o
dy -1.005 0.372 0.036 -1.747 -0.252  0.894 3.29 (4) 1cce
dy -0.137 0.192 0.018 —0.509 0. 256 0. 246 0.304 0.604 0.367
dyy 1191 0.316 0.030  0.565 1.871  -1.250
’ 4 .4 7% .
dy  1.204  0.186 0.016  0.842 1.590 —2.338 0 30.4% 60.4%  36.7%
dys  0.474  0.390 0.038 —0.288 1311 —-0.393 Cohen ICC = 0.138
dy -1.108 0.320 0.030 -1.703 -0.434 1.125
dy  0.132 0.290 0.028 —0.420 0.751  —0.149
dy 1.435 0.567 0.055  0.375 2.589 - 0.818
dy  0.468 0.264 0.025 -0.067  0.990 - 0.59% 2.5.3
dy —0.124  0.285 0.027 - 0.703 0. 467 0. 146 2 3
2.5.2 4 1 2
4
( Yoz) 2
2 ;
( ')’01) ( 703) 5 5 2
3 2 (Yo Yor)
(r >0.8).
( 7'01) 2 2

(¢ =1.486 p >0.05 ¢ =

-1.463 p > 0.05).
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1. 437 1.372
(v, = 0.309 p < 0.001) . 5.013 3.724
(y, = 0.504 p < 0.001) (v = 1. 905 1.795 3
0.343 p < 0.001) . 4.52% 25.71%
3 5.77% 2
4.52% 25.71%
2 5.77%.
5
SD MC
2.50% 97.5%
12
Yo 0. 209 0. 170 0.016 -0.195 0. 504 1. 486
Yoo 0. 867 0.457 0. 045 0. 170 1.793 3.7437 %
Yo3 -0.313 0. 182 0.018 -0.877 -0.071 - 1.463
Yn 0.309 0. 068 0. 006 0.184 0.433 6.409* **
Ya -0.031 0. 065 0. 006 -0.163 0.097  -0.658
Y2 0. 504 0.161 0.016 0.240  0.798 6.345%**
Y2 -0.103 0.115 0.010 -0.358 0.105 -1.327
Yis 0.343 0. 103 0.010 0.224  0.631 6.220%**
V2 0. 098 0. 063 0. 006 -0.011 0.243 1.818
Tor 1.372 0.283 0. 026 0.942  2.001  602.564
Tz 3.724 1. 662 0. 164 1. 161 7.330  595. 651
Tos 1.795 0. 705 0. 069 0.950  4.010  627.005
Tty 0. 934 0. 022 0. 002 0.88  0.970
Iis 0. 887 0. 026 0. 002 0. 831 0. 935
Iy 0.927 0. 022 0. 002 0. 878 0. 962
F ()
3
IRT 60% 4
IRT 1 80%
ML-MIRT
0.50 L (i)
2
(i)
J. Ermisch

2 C. J. Crook
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The Application of Multilevel Multidimensional IRT
Model in Academic Quality Monitoring Test

KANG Chunhua SUN Xiaojian GU Shiwei ZENG Pingfei”
( College of Teacher Education Zhejiang Normal University Jinhua Zhejiang 321004 China)

Abstract: Analysis the academic achievement of students with multilevel multidimensional IRT ( ML-MIRT) model

and expand the application field of the model. First use the zero model which does not contain any predictor to a—

nalysis the item and person parameters; then use the ML-MIRT model that contains two predictors about students to

explore the impact of the predictors on students” academic achievement. Difficulty of these items and the ability

scale is matching and most of items have good discrimination the intraclass correlation coefficients ( ICC) of the

three abilities are significant the education background of father affects the three abilities of students significantly

while the education background of mother doesn’t affect them. The test is reasonable and the ML-MIRT model is

appropriate also and the education background of father plays an important role for children’s academic achieve—

ment.

Key words: multilevel multidimensional IRT model; academic achievement; quality monitoring; education back—

ground of parents



