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CYTE NI R D B AE B, B S 330022) (GYTPE NI KA AMUE B TR ERE, B S 330022)

AMF5E FEEAE Leighton, Gierl A1 Hunka (2004) 1) DU & 14 J2 245 /I 5B e T, 2N R g i

IR 7S (knowledge states) /3 A T 25

AFREA R A FRA MR R 3 RS A5 0F T, 75l L . 0B Tod

FHANTIAZ W 70 F) Jis 1 12 W L 0 25 (5 320 o ) o o3 A ) o o4) S L PR 3R, DT R AR s b A 7 £
T PR RE SRR R M2 BT TE A AR A R R DR AR, IR S PR N A L S AR B MR
AR, VA2, VARSI AL, & M2 W IE A &

B841

1 5|5

INH12 W (cognitive diagnosis, CD)4H: A &L A
DI SO IR AE AR S ), H B R
P AR O BN TALE], 2 W el M w/iT A A AR
A, BB E ARG AR, A R
B EE XS PRI AN RO B 55 . 2494, N2
Wrsz 2 7 BF I S A TRz ok, #2008
eI R 60 ZFHAMIZHEIR A (Fu & Li,
2008).
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IS AR £ AT . Tatsuoka (1995, 2009) FY KL
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(2011)7E AHM [¥3ERS T % T GDD B8, Jf42 5

Wk H #: 2013-02-04

* HCR NSO RRE 4 (11Y JC190002), [ 5 H 4K B} 2% S 43 (31100756,

TILWIEWE, WRAUE . S5H A H0E B (2013) T &
THRTIEVEZ YL R 11 DINA A HI DINA_HC ##
R, ZAERIYRAN T DINA B A2 WL FE R %
3R A NN =2 S N I RAY N Wt e L E YA S S
RWAPUIRAS AN, #2558 T INAHS Wi 2
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1296 N B =5 R 45 %
HOB R A PF B —, N R Rt Rix—s 3 SCI— . ORIV S I A T

WINE, BRSSP — 2 i R .
A R 5T 8E N A T3 ff B %1 22 A
PATER A M 5 e, X TSy & oA
PS5 RS SE M E .

A WEFE (PMERESE, 2011; R4y, 254, e
B, THERE, 2011)% 8, AF2 8 296
REEA KRR . SRR AR RERR
187 25 A [) 7 2 b 52 1) o D R T ) R AR
A FTALAE BT A58 L0l [, SR 2 RS
T, 8 % 8RR ANS Wi AL 112 B v i
R R, R E PR L H B Monte Carlo
BERLTT %, TEA LI 20T, e S oy 4h
JLANE F %32 i IA 02 Wi B8 (RSM, AHM |
GDD %I, DINA ##7#1 K& DINA_HC &)Y & 1
ZWEh A, W e PR A L [ ZE, S AE G
WA BRI S % 5T, PR TAEH
& 55 o
2 Wit
21 MREBERZAE

WS EHAE Leighton 45 (2004)f PUF & 14
2% 45 4 (attribute hierarchy  structure)ilj 6% 5 T,
F AR PRSI S (5 —) . AFEFE
AR (LG )RR R HUE MR (SE 80 =) 3 Fhak
Bt e, BT HRE 5 R R FHIA S WA 7Y &
ZWHIER R, IR AT BRI Y T 4 5B A1
B R M2 W IE 00 052 P 2R 4%, S S Be i A
FERIA L S F3 IS %

22 WREVAFIZEER

FEE 5 FhE RN EIS WAL, 4350
RSM. AHM. GDD 7k (FMERGZE, 2011). DINA
BRI, K DINA_HC BRI (1 2 0% 55, 2013),

23 BHERREHIESR

AWFFE R Leighton %5 (2004)4% Hi At po fh %e
A EMEZ R R G5 5 R I U
RIFICEE MR, PR 1, K 102 8 M AFIE 1k
R R A, Mg b L 6 ANEeE, Wl
HEBE 1 pgilm gt A7 i A8 L, H
RAEHE
2.4 IFMNIEFR

KB MR 1 PR A8 (Marginal Match Ratio,
MM R) Fi5 2 4] i % (Pattern Match Ration, PMR),
XA FEAR AN A R TA 02 WA 8 32 T v R

A XF 2 W IR R A R

31 RKWHM

ZER FEAEER RN ENAMT, EAL
AR R AR S (knowledge states)s i TEZS (LA 2,
RV e P AR A 0 N B A TR )R B 2 i
RLZWT R R 052, O T T Ui )8, o4k
JEN 1000 A, W5 HEE K 60, KR HEECH
6, B AFEARMNEEZH KR,
3.2 KIEIEEHLTIZ

JHl Monte Carlo #4747, HARSRE R

(1) B RCR S LA A A5 41

WF5E AR Bl 0 RS 1 40 A T 28 2 24 DU Fif
EAGAG . BRSSP R 5] 50
ELARBRLS R Ry, F i 5 8w A B0 43 A 40 )
SESCH L R AETERS, TG 2 BRI S
TR R R BN B AECE AL, R
F AR 8 A BOR 1R B AS TR I UIR Z5SF- 2 23 e NB8

(2)i 36 Q i B4 Ay A4

h AR R R — ek, 7E R R
WRRT, W Q AEMERMLAE R, HorbfgAJE Mk
FRHIMREYN 0.5 HAaAE M B, HEXET
B A0 H % B AR A B E R,
W HTRE B B/ A B EZ R R, HER QJH
Ml RS

(3) B iaAERE s 1 i P AR 4

XFF ARS8, AR A TR (1) A B B 2 AR
B L B IR ()R G Q JEME, 7EIA EATHE
I KRR LT, AR 7 56 050 5 - %) 3AR
YE2; SRIG R Leighton 45(2004) 40l 07 s, 7E
PRABAEZ LAl b, BRSO R iR 3 (R slip)
439K 5%, 10%, 15%, 20%PUFf 15 i F Bk a1
OB IS LR

(4) 3 ) 56195 57 4 7 52 S 56 30 IR
33 WRER

# 1 NESHA . EWMESM . AR
)3 A UV BURAS A T, 5 R AT s
RIS BT 7 DU R 1 J2 2006 3= 1 12 W E 1 R
(% MMR A1 PMR), H3k 1 Hgdis 1452 5%, 10%,
15%7i1 20%PU &l Slip 58 T 1F- 3 30k (3R 2 F1
% 3A),

F LHIA 3 WA, 5 ALZ W IE B 3645 52 2
PURE MBS, HLhXxF RSM MiFE, A
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A, £ T(Linear)

OO

B. it (Convergent)

C. 4} % H(Divergent)

D. Jo& B (Unstructured)

Bl 1 POApEAS 1 JE 1 Z L OE R (Leighton, et al., 2004)
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Bl 2 FERRES B DU R4 A 2 25 (1000 A 6 A IAHE 1)
. B AR FEGN RS BB, A AR N B

[ BURAS 23 A R B AR 12 W7 1E i 2R (HIHE U o e P
SRR FT- AP, T ) ) i s AR 235 2 - 5
LIRS R B X T AHM T DINA
BEAY, A2 W A 38 v IR A 43 )02 - T 28
B IERAS . 82505046, X5 T GDD #l DINA_HC
B, ARSI 2 i 2R 23 B TR A

Poy GRS IR WBIXE T AR, A
PUPR S B89 70 A5 41 FE 6T AN ] 455 280 32 I 1E T 25 1) 52 1
A, (HXF 5 RIS, 24 AIPUIRES S T fi
B, B LRI W IE R R A AR, X ATRES
7 25 N 248 Rt D sy BB T (B 2242 5 22 1 i
PEEOA G, T LEATA, XFFR B8, EANE
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F1 FTREAMRKRESHEET 5 FAER R E %12 B I # 2 (30 kKA T 1)
P }ﬁﬁ);g& RSM AHM_A GDD DINA_HC DINA
S MMR PMR  MMR PMR MMR PMR MMR PMR  MMR PMR
il 96.64 8104 9844 916 99.53 97.26  99.57 98.03  99.57 97.53
WS 91.37 6066  97.2 85.51 99.43 96.68  99.58 97.97  99.58 97.6
ERS i Sy 80.15  34.89  96.3 83.99 97.82 88.5 98.65 93.82  98.65 93.01
ToLEM 6479 1324 9046  67.25 93.89 72.6 93.96 79.61  93.96 76.25
Mean 83.24 4746 956 82.09 97.67 88.76  97.94 92.36  97.94 91.1
2L 7 9512 7283 9817  90.01 99.53 97.28  99.67 98.03  99.67 98.11
WS 9265 6487 9715  85.18 99.46 96.83  99.56 97.97  99.56 97.44
EfRA 5T s 82.93 41.36 9481 7752 97.78 87.88 98.44 91.41  98.44 92.39
e i 69.03 16.04 87.44  56.22 93.86 71.46 94.19 76.26  94.19 73.9
Mean 84.93 4878 9439  77.23 97.66 88.36  97.97 90.92  97.97 90.46
£ 7 96.27 8059 9841  91.65 99.6 97.71  99.55 98.45  99.55 97.38
W Sl 92.38 64.54 97.01 846 99.55 97.37 99.56 98.15  99.56 97.45
TmSTA 7829 3682 971 87.55 98.3 91.18 98.84 9532  98.84 94.12
e i 67.13 18.62 93.79  77.82 96.05 81.4 96.56 87.89  96.56 85.72
Mean 8352 5014 9658  85.41 98.38 91.92  98.63 94.95  98.63 93.67
il 88.67 54.9 9563 7711 99.69 98.25  99.71 98.63  99.71 98.33
W sk 98.38  56.02 9413  71.69 99.51 97.1 98.98 96.8 98.98 93.97
Y5534 4337 7212 3237 9046  66.03 97.99 89.24 97.59 92.03  97.59 88.44
TLEMA 6474 2219 851 57.87 95.53 79.84  93.79 84.14  93.79 76.52
Mean 80.98 4137 9133  68.18 98.18 9111  97.52 92.9 97.52 89.32
I A%
100 7 100 1
—_—— - ——
90 1 —a— A — A
e GRS 60 - - s
—— 155 —w— 1%
80 v ' T T " 40 r r ' " S
RSM  AHM GDD  DINA DINA-HC RSM  AHM GDD DINA DINA-HC
(a) MMR (b) PMR

&3 VIR ZS S5 A1 B 25 X512 W IE A (%) Y 52 1)

PEJZGC R TN ARL B2 Wil S A S AR . kg
T RSM T, B b (BIRR: U R & PR R 208 2 244k
B T A 25 43 A0 (912 W7 E 6 5 8 1 R A 4 A 12
IERR, (AERMEEHCREAMWRE T, 1IE8
I3 AT B LS R B T AR A A, XTI R
RN, 249K IR TR IR AR5 0 22 ot AR
AR N PUIR 25 45 R 2R 0 12 W s R B 52 e (BF 5 —

5=, FEt, J& MR R IR 2550 54>
BRI IS IERf S, AEDUFP RIS, JE k]
()38 45 ¢ Z bR ZU ok B (IR R RO R), WAL
W IEf R R JE PR 32 G R A L (n To 2
FRIZR S R), WIBHLS I E R AR AL
1R, NREMFFRRESMGT, 2
Wi TE i R e e (AR R S DINA_HC il DINA #5575
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A5 RN WA R 12 W7 TE A 5 LU S H2 i [ 2R 1299

(PMRik 90%VA 1), H:k iy GDD A (PMR ik 85%
Pl E), AHM (PMR ik 65%L) |)i2 Wr i ff % — i,
RSM 2 Wi IE 8 % AL, HH PMRELACA /£ 50%.

4 S BEARCE R S IR R
e

41 WHH

K 3x3 i it, HEARE A S m A H
FERZS B AWET, i 5 FAHNS WirBm i 2)
R, PrEEAR 285 3 4~ /KSF-: 100, 1000, 5000
N, GralfRERAN, h, REEAS & [FEF, 3 H F
AZEARE 34 KF . 20,60, 100 8, 45N,
o, KEEARZ 5, B NMEANEEZH R,
42 WHEEEPLLIE

K H Monte Carlo #Jy eib 7, HPURAR
A ST ARSI A, RS PR S B E
6 1~ HABRMPUIRAS | Q 5 ME K A5 4355 FE Y
B 5 5000 —E AR, LI E R 30 K.
43 WMRER

2 2K AT HN, ST Y SR 2 W IE A 2
ZRNREARF IR, Sl e, R
F, D JE M2 A R R . YRR,
BOBKES, & M2 WifE i 2 2 i 3, (B 2R
Ko BB/ MEAC S 1 (100) B, ARHY [ S 1 12 W
IEAfR i 2Ky GDD . DINA_HC. DINA
AHM Fll RSM AL, T 24 812 v B R AR 25 i)
(1000 5k, 5000), #7414 g 1412 W7 1E A 5 e A0
¥ H DINA_HC. DINA. GDD. AHM FiI RSM
B, (EAS—FEA A iU NEEA 25 115 (20),
DINA_HC. DINA. GDD Fl1 AHM DU 7Y [t & BLAH
M, Y ThECRAE AR S BN (60 3 100), BR
TogkE Rl E 9 &R, DINA_HC, DINA /i PMR
YT 90%.

% 2 i4£% W], RSM, GDD. DINA F1 DINA_HC
R 2 B 1 1 2 B RE AR 2 R AR, 2
TR A 25 15 DA /N ZAS 3 o 381 v 25 AR A 2 1 3
KEEARZHE, H PMR MM 15%%] 20%, i
AHM #5878 52 2 A A 25 1 19 5% I A 0E 220N, HE
PMR A K8 IRAE 10%45 47 o R E S, FRA]
HATER ] DINA 5 DINA_HC B}, RiA53FE— & i
TBURE AR 25 1 (U0 60 AL LA 1), DAIE— 4R Tz A Y
M2 W IE i 2, A AR s B /NeE, SR
GDD #iAI g ff:

[FIAE, NSFEREARR R T, BHZEHLR

AU 2 50 5 AL IS W IE A %, Ja ) 1Y
A O AR M ZU B (NI R OCR), A A
BT IE ) OB ;P R] A4 22 A O B HE (G
L RRCR), WIBL S E 5 R BRI

5 L= NAUBTEAN B2 Wit
RN

51 KKHEB

L FE A RIAREMEECT, 5 FhA M
WL R AER . IAEE M55 5. 6.
7R84, e AAIKIE, LIFE A 5 E R A s At
NG Y R A T
52 FLWHIEERPLLIE

K Monte Carlo #4757 k7, MITHARAR
S ATE A IER S, DT H 4k 60, 5 E2 DU fp
EANEMRH R o HERUTURA . #ial1s
53 B AL Q LR 5 S0 — HEAS A W], 5250
5 301K,
53 MIR&ER

7 3FE SR, 5 ) J& P2 W IE A 36 4
ZFNHE A E s, SRR Z, HoR
AL, BIRKE, RN Fk A E T,
DINA_HC 7 DINA #5832 W7 IE i R i, Hk
7 GDD F1 AHM, RSM A%, [FIRT, 5 MRS K
HERR 22 8 PN B R KM 2ZE AN K [l 2
INAB PR 2 841V iF, DINA_HC il DINA A1)
PMR {551k 5] 85%LA F(MMR @ik 97%), FHLH
B2 Wi BE

[FAE, NSFEMRAEARS R T, BIHEZEHLR
A 255 5 AR 2T IE AR, Ja M) Y
B O F B Z B B (IR RO R), MIAEEAY
W I B R TR 32 DG FR A (A TE
SERRIZRER), DA T IS T 0 2 R I

6 Wizt iie

FEHFCNIE, OHEMEFETIIF LT 60 ZF
INHNZWIRL T (Fu & Li, 2008), AFPIAHIZ Wi
A HLAR A, AR A SR N 2 7R S B Hp N ] R i
BRI ? XA ) Bl — P AR F LA, e &
1) SRR 58 10 Ry S A FEAR R P BRI LAt | F5 5
FIME S o ASCMAS ) BE e T B i AN LR &
FHBN AN WA AL, DT i 25 10 ) B (AN B 7832 I
PR TE A 23 Ry SIZBR I FH 25 S ATE 9% 3 e AR 1Y 3 FH % b
B PR s AL A
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R2 ARHEABET S5 MIAMZHEAMBEME IS EREGO RN FHEAM: %)
. BEE RSM AHM_A GDD DINA_HC DINA

R RRF MMR PMR MMR PMR MMR PMR MMR PMR MMR PMR
2 83.54 3862 9654 8232 9691 837 96.48 8262 96.46 82.15

e i 85.53 4877 9538 7822 9594 80.38 9565  79.07 95.65 79.3
100 A./20 i 533 74.68 28.2 92.06 6848 93.05 70.53 9228 6828 92.28 68.87
Teait 7 70.99 23.4 88.77  60.37 90.67 6237 8935 60.07 89.35 58.85
Mean 78.69 3475 9319 7235 9414 7425 9344 7251 9344 72.29
gl 96.35 80.18 9865 9243 9956 974 99.35 9743 99.35 96.22
WS 92.46 66.68  97.35 8605 99.36 9627 99.01 9503 99.01 94.28
100 A/60 5 i 79.41 33.1 9538  80.65 97.72 88.07 9719 9135 97.19 86.62
ey o] 64.68 11.65 87 57.75 9379 7275 9282 7297 9282 71.78
Mean 83.23 47.9 94.6 7922 9761 8862 97.09 89.2  97.09 87.23
2 97.82 87.4 98.07 8947 99.95 99.72 9918  97.33 99.18 95.38
WS 91.89 67.02 9746 8647 998 98.83 99.16 961  99.16 95.25
100 A./100 /5 433 79.62 36.15 9697 8496 9856 91.88 9885 9416 98.85 93.91
T 65.84 13.2 89.46 6147 96.65 8295 9514  79.07 95.14 79.17
Mean 83.79 50.94 9549 8059 9874 9335 9808 9167 98.08 90.93
23l 84.15 3841 9649 8198 9695 84.04 97.08 8516 97.08 85.11
s 86.46 52.84 9573 7954 96.2 81.25 9622 8155 96.22 81.58
1000 A./20 5 53 73.98 29.6 92.62  70.69 9359 7239 9392 7427 93.92 74.36
Jo4 71.58 2478 8998 6328 91.35 6447 9136 6595 91.36 65.94
Mean 79.04 3641 9371 7387 9452 7554 9465 7673 94.65 76.75
20 96.64 81.04 9844 916 99.53 97.26 9957  98.03 99.57 97.53

W s 91.37 60.66 97.2 8551 99.43  96.68 99.58 97.97 99.58 97.6
1000 A./60 £ i 80.15 3489  96.3 8399 97.82 885 98.65  93.82 98.65 93.01
P ey iabii 64.79 13.24 90.46 67.25 9389 726 93.96  79.61 93.96 76.25

Mean 83.24 4746  95.6 82.09 97.67 8876  97.94 9236 97.94 91.1
2 97.73 86.68  97.89 8374 999 99.42 9951  99.69 99.51 97.28
W sl 91.24 63.85 96.94  84.14 99.78 98.7 99.41  99.27 99.41 96.83
1000 A./100 /5 533 79.33 3555 9719 8638 9886 9353  99.03  97.94 99.03 94.64
T 67.53 16.83  91.77 6947 9685 83.83 9593  89.67 95.93 82.54
Mean 83.96 50.73 9595 8218 9885 93.87 9847  96.64 98.47 92.82
23l 84.62 39.3 96.52 8215 96.94 84 9712 853 9712 85.31
s 86.77 5347 9576 7977 9624 8137 9631 8177 96.31 82.02

5000 A./20 75 533 74.25 30.04 92.61 70.76  93.63 7239 94 7472 94 74.8
Jo4 71.36 2447  90.16  63.88 91.47 6497 9153 6675 9153 66.71
Mean 79.25 36.82 9376 7414 9457 7568 9474 7714 9474 77.21
il 96.5 80.84 9862 9248 9954 97.32 9969  98.23 99.69 98.22

WS 91.41 60.9 9752 8721 9946 96.85 99.69 983  99.69 98.2
5000 A/60 £ Ay S 80.41 3537 9668 8543 9778 8839 9877 9366 98.77 93.58
ToEH 65.08 13.45 90.98 68.67 94.04 7333 9504  80.38 95.04 79.49
Mean 83.35 4764 9595 8345 97.71 8897 983 92.64 983 92.37
2 98.15 89.67 9846 9146 9999 99.87 9999  99.99 99.99 99.98
WS 91.41 65.18  97.26  85.7 99.76 9858  99.89  99.66 99.89 99.34
5000 A./100 /5 433 79.15 3512 97.36 8723 9886 9355 9966  98.06 99.66 98.08
TeHk T 68.17 18.04 9257 7242 9687 8403  97.97 90.06 97.91 90.17
Mean 84.22 52 96.41  84.2 98.87 9401  99.38  96.94 99.36 96.89

HE: BLHN%
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100 -
95 -
—8— AHM_A
85 T —— GDD
3= DINA_HC
80 -
—u— DINA
75 r : . T : T : T ]
) ) ) PR ) é) ) ) )
v A0 N W © N v N N
$ & ) & N ) N $ X
N N &8 N R oS BN 6&?
(a) MMR
100 -
90
i —o— RSM
—a— AHM_A
70 -
—a— GDD
60
—— DINA_HC
50
—u— DINA
40 4
30 T L] T L] T L] T T 1
& $ oD ® N D & N
o 3 0 3 ) S N ) o
RN & N \@Q & § S ‘3@0 g @Q
(b) PMR
Bl 4 FEAZ 52 W E 6 R 52 0
F 3 AREABHEANET 5 #HIAEIZEIRE A B %12 BT IE 75 % (30 X 3RIE F19)
J& JEYEE RSM AHM_A GDD DINA_HC DINA
L HHRR MMR PMR MMR PMR MMR PMR MMR PMR MMR PMR
2 1l 95.33 7745 9861 93.46 99.67 98.42 99.73 98.87 99.73  98.67
WSl Al 89.45 65.7 98.07 91.14 99.64 98.23 99.72 99.04 99.72  98.61
5K A S B 79.41 4393  97.37 89.07 98.37 925 99.22 96.36 99.22  96.38
vt 3| 68.59 1899  94.6 79.34 97.49 88.57 98.41 93.56 98.41  93.21
Mean 83.2 5152  97.16 88.25 98.79 94.43 99.27 96.96 99.27  96.72
2 96.64 81.04  98.44 91.6 99.53 97.26 99.57 98.03 99.57  97.53
W Sl Al 91.37 60.66  97.2 85.51 99.43 96.68 99.58 97.97 99.58 976
6K i 80.15 3489  96.3 83.99 97.82 88.5 98.65 93.82 98.65  93.01
Togs g 64.79 1324  90.46 67.25 93.89 72.6 93.96 79.61 93.96  76.25
Mean 83.24 4746 956 82.09 97.67 88.76 97.94 92.36 97.25 911
5 il 95.61 7323 983 89.81 99.6 97.35 99.56 98.17 9956  97.13
W S8 92.31 60.47  97.67 86.38 99.47 96.45 99.35 98.12 99.35 9591
7K s 81.01 3154  96.38 81.29 97.45 85.74 98.05 90.18 98.05  88.95
Pt il 64.1 7.89 88.57 60.71 92.57 65.68 92 69.91 92 67.95
Mean 83.26 4328  95.23 79.55 97.27 86.31 97.24 89.1 97.24  87.49
2 1l 93.79 57.95  97.88 85.26 98.87 91.34 98.91 92.38 9891  91.62
Wl 92.5 58.73  97.37 83.61 99.48 96.13 99.28 97.35 99.28  94.92
8K A S B 70.7 13.72 944 74.1 96.5 78.77 96.98 84.78 96.98 8275
vt 3| 62.59 5.6 90.3 63.14 93.43 65.78 93.55 73.17 9355  71.59
Mean 79.9 34 94.99 76.53 97.07 83.01 97.18 86.92 97.18  85.22

H: B %
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100 4 100 -
95
75
90 -
85 -
50
80 -
75 25

RSM AHM  GDD DINA DINA-HC

RSM AHM GDD DINA DINA-HC

K5 TR RO 2 BT IE B 5 (%) B9 72 1R

WL E 3AIESE, LIS DU 4518

(LHPURES M A ARIE SR 5 ASIAHIZ
B ARSI IE A 3R, (H X AS [ 52 iy SO A
Ao XF RSM 17, AFEHBURES S T 2WiE
R S ER A B fURA ., ERE. ES.
Y5100 46, XF AHM F1 DINA A5 2 0 E i 2
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Abstract

Cognitive diagnosis is an important topic in modern psychometric area. Now more than 70 cognitive
diagnosis models (CDMs) are developed. There are some questions among these models: (1) When the attribute
hierarchy structure is known, how to choose the most suitable model? (2) When the attribute hierarchy structure
is unknown, and cognitive diagnosis is required, how to do it? These problems seems especially more puzzled
for the practice workers.

This paper only paid main attention on three international popular models. Therefore, five cognitive
diagnosis models (RSM, AHM_A, GDD, DINA and DINA_HC) were compared corresponding to the above
questions from psychometric opinion. In this paper, Monte Carlo simulation study was used. Although the
number of slips and the hierarchy structure are two important factors that affect the performance on corrected
match ratio of cognitive diagnosis, this study would pay attention on other three factors: the distribution of
cognitive pattern, the sample size, the number of attributes. The findings identified:

(1) When the characteristic of data was known, focusing on specific factor, the five methods had different
advantages.

a) For the distributions of cognitive pattern, although they have different effects on different methods, the
same conclusion could find that the performance on negative bias distribution was the best, and that of
DINA_HC and DINA were better than the rest methods on any discussed distributions.

b) Considering the sample size, the performance of GDD with small scale assessment (100/20,
persons/items)was the best one; with medium and large scale assessment (1000/60, 5000/100, persons/items),
the performance of DINA_HC and DINA were better than the rest

c¢) For the number of attributes, the more the attributes are the worse the performance will be. But for the
methods, the performance the performance of DINA_HC and DINA were also better than the rest.

All these reflected that the most suitable method could be adapt from the three methods: GDD, DINA_HC and
DINA, corresponding to the real scenario. And the RSM was the worst cognitive diagnosis method.

(2) When the characteristic of data was unknown, an unstructured attribute hierarchy is treated as a
coarsened version of a structured one, and the DINA method has a similar performance under unstructured
hierarchy with the GDD, DINA_HC methods under structured hierarchy. Thus if the hierarchy structure could
not be identified clearly, and the test Q matrix was clear, then the DINA could be adapt.

Key words cognitive attributes; cognitive diagnosis; cognitive diagnosis models; attributes Match Ratio



