\Vol. 36 No.6

36 6 ( )
2012 11 Journal of Jiangxi Normal University (Natural Science) Nov. 2012
X E4%S: 1000-5862(2012)06-0632-04
( , 330027)
WE: 01 :
(GRM-GDD) (GRM-AHM) ,
KBEA: ; ;
HESES: 06264 MHBRFR SRS A
O ql _é_ 1
Bl AHM :
(cognitive diagnostic model, Bl AHM Q
CDM) : , K.K. Tatsuoka Q
2 1 Q
. (rule space model, RSM) ,
K.K. Tatsuoka ! RSM I ] 0-1 ,
Q 2 Q ,
(
) (observed response pattern, ( Q Q) )
ORP) RSM [4] ,
: (generalized
) distance discrimination, GDD). RSM
) AHM ,
, (generalized distance between response Patterns,
GDRP)
.RSM GDD 1 ,
Q J.P. Leighton Q 1
] RSM [41 0_1
(attribute '
GDD.
F. Samejimal® (grade response model,

hierarchy method, AHM)
AHM

Yot B HA: 2012-05-09

HE&mAB:
TEHE M (1949-),

(30860084, 31160203, 31100756)



6 , 633
GRM), GRM-GDD. a h Uy, 1
0, U Y
1 O- 11$ W‘XEE%#'MU%(GDD) 0-1 ’ Y;; j
ot " h o Vg 1, 0, V
J Yaj
ﬂ)AEZd(awxﬂﬂ' 1) X, 0f; ( f+1 )
2Ph V| P P
i i ) aj ] a ' ajh
d(Y0 X p5) = Ve —Xm-)IPJ- 6, =P @) (2) = ’ ‘
a j h ,
J Y _( alr’ aj) ..
Samejima Pajn»
Xﬂ:(xﬁla"'axﬂj) B
. , GDD(PGDD)
» A0 Xp5) i a Yaj , L
J
B Xpi ; (Y, Xp) A0V, XA (Y, X5) =0 D Uy V[P (6,).(5)
_ j=1 j=1h=0
Y, X, , ,
P; (Ha) Ha a
i 3 R
j , IRT 2PLM ,
DINA GRM-GDD  GRM-AHM
, Monte Carlo
2 GRM-GDD #RE M EFH % 3.1
J.P. Leighton ™ 4
F. Samejimal®  Logistic , ( 1
(GRM), ), 4 slip( 2% 5%
0-1 10% 15%) 4
4>=<4 y 16 1
’ _ 5000 30 :
] fj 2 (GRM-GDD  GRM-AHM,
2 0 a GRM-GDD
- () 2 REOW AW AWH KA
a j h 0
P =00l 0,0, b (D @
B0 =1 P 4. =0, o G O ejofolelelo
D , 1.7, «; j
o i OBDOOO & & @
. (ii 0 a j
« O,
P ®
Puin(0) = Py (0) =Py pa(0),h =01 f;.  (4)
GDD 0-1  GDD : © A
GDD @,
(ORP) (IRP)

GDD, u 01 ,

1 7TANEMR 4TEREN
3.1.1 M Q ML (6]



634 ( ) 2012
Q , 7-8] K ( K=7) N
1 ’ [9-10] , a X,
AHM , slip Z,,
7 Qr X,=2,, h,=1; h,=0,
25 8 7 i
h IN.
. [9]
64 . 2 (1) ~ @
] 3-3
, Q 1~ 4
25,8,7,64 .(2) 7
, Tl RHBEHYEMEENTHEER
slip
' ' 0.02 0.05 0.10 0.15
GRM-GDD , GRM-GDD 0.999 5 0.9990 0.9837 0.9129
A 0.9732 0.9390 0.8725 0.805 6
) B 0.652 3 0.346 5 0.132 1 0.058 2
, 3
28 . R2 ERBEHEMHBERTHEE
b g 2 \ slip
3.1.2  HURAE B SEE 49 AL 50 G 010 NG
, GRM-GDD 0.9890 0.969 1 0.9188 0.840 4
. . A 0.928 1 0.9030 0.852 1 0.8328
B 0.8880 0.747 1 0.561 2 0.411 6
' slip( slip F3 KBESEHMMEBEMERAEE
slip
0.02 0.05 0.10 0.15
) GRM-GDD 0.994 6 0.980 1 0.9385 0.8720
A 0.953 2 0.914 2 0.8955 0.8356
, B 0.902 3 0.776 5 0.601 1 0.448 2
5 000 T4 KEMBIEHHEMSBRR)TESR
' i slip
slip 0.02 0.05 0.10 015
GRM-GDD 1.000 0 0.999 8 0.999 4 0.998 3
' A 0.9832 0.9520 0.9015 0.8796
5% slip , B 0.3413 0.097 5 0.043 1 0.034 2
©, 1) u(, 1) r, ,
(>0.95 k5 28HEME. KB, EEWEBEMERFER
' ’ slip
1 ., r<0.05 0 0.02 0.05 0.10 0.15
1 0.999 8 0.999 6 0.995 4 0.969 0
. ' ' 0.999 9 0.999 6 0.996 4 0.980 4
5% . 0.999 9 0.996 6 0.959 0 0.8376
3.1.3 =AEFH EM
EAP , GRM-GDD 1- 4 4
GRM-AHM A , B )
. GRM-GDD GRM-AHM ,
314 FTHAZH ( slip , GRM-GDD  GRM-AHM
slip), 3.1.2 4 ) :
3.1.3 30 , 30 GRM-GDD 3.1
, 1~ 4
3.2 )
5

5 GRM-GDD 3



6 , 635

1 proach [D]. NJ: Erlbaum, 1995: 327-361.
, 25, [2] Leighton J P, Gierl M J, Hunka S M. The attribute hierarchy
5, . method for cognitive assessment : a variation on Tatsuoka’s rule

space app roach [J]. Journal of Educational Measurement, 2004,

4 -LTJ- .L/t\‘ 41(3): 205-237.
[3] , , , . Tatsuoka Q [J].
[9] 0-1 GDD 7 , 2009, 41(2): 175-181.
GRM  PGDD. j [4] , .. Q
(5 [41. , 2011, 43(9): 1095-1102.
0, , (5) [5] Samejima F.Estimation of latent ability using a response pattern
of graded scores [EB/OL].[2011-12-16].http: //www. psycho-
0 L Pajh L metrika.org/journal/online/MN17.pdf.
PGDD  0-1 GDD : 6] ’ ’ o o
GRM GDD, 1. : 2008, 44(3): 87-91, 96.
GPCM GDD , 7 ' ’
, 1, [1. : , 2010, 34(5):
, 490-494.
: : (8] , , : [l
, 2011, 34(2): 258-265.
[l : - 1.
5 7(5 ;-% i Fﬁk , 2009, 41(3): 267- 275.
[10] Ding Shuliang, Luo Fen, Cai Yan, et al.Complement to Tatsu-
[1] Tatsuoka K K. Architecture of knowledge structure and cognitive oka’s Q matrix theory [C]. Tokyo : Universal Academy Press
diagnosis: a statistical pattern recognition and classification ap- INC, 2008: 417-423.

The Generalized Distance Discrimination Based on Graded Response Model

LI Juan, DING Shu-liang”, LUO Fen

(College of Computer Information and Engineering, Jiangxi Normal University, Nanchang Jiangxi 330022, China)

Abstract: It is motivated by generalized distance discrimination(GDD) for 0-1 scoring proposed by Sun and her
colleagues, the GDD for polytomous scoring based on the graded response model(GRM-GDD)is proposed. The re-
sults of Monte Carlo simulation study show that the behavior of GRM-GDD is better than that of polytomous at-
tribute hierarchy method based on GRM(GRM-AHM ) although the pattern classification ratio decreasing with the
slipping of the responses increasing.
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