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MVN(O, X)), X FALAL R 1 AEXT LA p 5350 R
0.3.0.5.0. 7% 3k KS SR MAP il EAP X 2
FRAG T 7. B FPSE s 4R R 30 IR, B30 IRAF
PB4 4521

4.2 B 2. AT SEIE AN B AR TN S I8 FE 1B

2 THREMESZE

3 A B B R 2 ) B AR S AN BUR A — B,
— IR A e 50 15 BRE S 7E & 22 5t h ik B 42
e HIEZR ) H ).
4.2.2 A& EMS 2 b BRI 1 RS 3
ASZEAEA B B BT T v EORn I i B 5 2R
WA —2, Ho SR ARl 8. % — 1t
AP ED"  ENE | 8T 3 4B,
WS Ry 20 FEBVEE 2 5T 5 AN E, MK
JER 305 7ERTBE 3 5T 8 MmN By 30.
L8 T 2 ALK LK AR TR B
(S ¥ S) oA ) ANk BB B I 55
PRGNS 27 Az Ja Pk A HE R B A5 T 45 1, ¥ B
Bt 2 BB 3 i H A 545 2 0 3 SRS B A5 Ao
G 2 A HEL AT H B AT RO S g 1Y O v S
4.3 MIRGER

Fa~FKo ME 1 ~E 2 4RI R TR 1 1E

4.2.1 AR B KHRFZIEFZ R 1 B4 AFSERRT TR R R 7 ~ K 8 FIE 3 ~ K 4 53
PTG EE G5 1 AT AEAEE B RRR IGO0, B 2247 AR TG 2 ZEARISER BT T 4k
1.00 [0.991] 1.00 - 1.00
L2 oo7s— 094 0.994
0.90 | 090} 0.90 F
- o847 ) 0.879 . 0.856 ~ 0.867 _-10.862
f’ 0.80 - 0.832 /,,* f 0.80 L . f 0.80 7
. 0.742
0.70 | 0.70 0.70 |
0.60 - 5 Bt 0.60 . S T
- - R A - - - IR A 7 - - - R
0.50 05010512 0.50 L_10-308
B Bt 1 i Bt 2 Bz 3 BBt 1 R Bt 2 BB 3 Bt 1 B B 2 BB 3
& AR X (MAP) H A 5 (MAP) A1 (MAP)
1.00 7 1.001 1.00T
0901 0853 0901 103886 o861 0-90¢
£0.80 T 50801 . £0.80T =
B 0739 N 07 = o754
070 f v 0.70F 0.70
0.60 FIT 060} REL 060 e
- R P R - .’ - - -Gk Sl - - - IR
0.50 L0526 : “© 0539 oL P53
BB BB 2 BB 3 BB 1 BBt 2 BB 3 BB 1 (=) B3
G AH X (MAP) AR X (MAP) Fi A (MAP)
E1 #R1EANMMETEEZGT P, ATHHEFEE(K=5)
4.3.1 B 1 4R Fa~F6 NI TIRME  BTHE LA, HEET 10% LA, P, HiEE

ZIAFFAEAR A R AOC IO R  FEA R 5 T R
PSRRI O MR R 4 ~ Ko 5K 1~ K
2 AT s NSE ] B BORTS, B R HERS , 76 3
A B BN B RPN HER AT B BE Y $
5, ANTE EAP IO T JE Ak Z AR IR AR 5 56
I H ARy, 68 AR5 S e BE 3 A

T 34% Ay A FHBHARSE I (5 B AE B BE 3 MHER T By
BEUM A, RS T 1% 54, P, (8RS T 3% /&
BRI EH T AR S B A, [
&1 3% 2247, P fE8E T 15% oAy, il A %G
W5 B A, JERE T 1% 24, P, 81 T 3%
2t



116 TLPG IR 224 ( FSRBF2E ) 2023 4F

R4 EEMFR1 REEEHERR(REX)

B BrEe1(7=30) BrEc2(J=30) WrEe3(J=30)
liiBS gg individual Population individual Population individual Population
R Mean SD  Mean SD  Mean SD  Mean SD  Mean SD  Mean SD
Apg(oy ~as) 0.868 0.005 0.868 0.005 0.936 0.003 0.886 0.006 0.966 0.003 0.883 0.005
v Pyp(a, ~as) 0.500 0.017 0.500 0.017 0.726 0.013 0.555 0.022 0.847 0.012 0.548 0.015
i Apg(oy ~as) 0.878 0.005 0.878 0.005 0.940 0.004 0.890 0.007 0.968 0.003 0.889 0.004
EAp Py(o; ~as) 0.526 0.018 0.526 0.018 0.739 0.014 0.564 0.024 0.853 0.013 0.560 0.013
Apr(ay ~as) 0.963 0.004 0.963 0.004 0.992 0.002 0.972 0.003 0.998 0.001 0.972 0.003
N AP Pyp(a; ~as) 0.832 0.018 0.832 0.018 0.961 0.007 0.870 0.012 0.991 0.003 0.874 0.011
" Apg (o ~as) 0.965 0.003 0.965 0.003 0.992 0.001 0.972 0.003 0.998 0.001 0.973 0.002
Ear Pyp(a, ~as) 0.841 0.016 0.841 0.016 0.962 0.007 0.870 0.012 0.991 0.003 0.874 0.011
®5 ERUHAR1 PEE EXFERR(REEX)
FrBe1(J=30) Bric2(J=30) FrBt3(J=30)
WH Ak ) : :
G individual Population individual Population individual Population
Mean SD  Mean SD  Mean SD  Mean SD  Mean SD  Mean SD
Apg(oy ~as) 0.874 0.006 0.874 0.006 0.937 0.004 0.884 0.004 0.968 0.002 0.889 0.005
v Pyp(a, ~as) 0.512 0.017 0.512 0.017 0.729 0.019 0.549 0.015 0.856 0.011 0.562 0.016
f Apg(o ~as) 0.883 0.006 0.883 0.006 0.941 0.004 0.888 0.005 0.970 0.002 0.894 0.005
oA Py(a, ~as) 0.539 0.016 0.539 0.016 0.742 0.016 0.558 0.015 0.861 0.011 0.573 0.016
Apr(a, ~as) 0.974 0.003 0.974 0.003 0.995 0.001 0.976 0.003 0.999 0.001 0.977 0.002
N AP Pyp(a, ~as) 0.879 0.012 0.879 0.012 0.978 0.005 0.892 0.013 0.994 0.003 0.893 0.010
" Apg(oy ~as) 0.976 0.002 0.976 0.002 0.996 0.001 0.977 0.003 0.999 0.001 0.977 0.002
Ear Pyp(a, ~as) 0.886 0.011 0.886 0.011 0.978 0.005 0.892 0.014 0.994 0.003 0.892 0.009
F6 TERMIAR 1 B EXAEER(FEX)
B 1 BBt 2 B 3
R Person Population Person Population Person Population
B ik
Mean SD  Mean SD  Mean SD  Mean SD  Mean SD  Mean SD
Apg(oy ~a; 0.872 0.005 0.872 0.005 0.940 0.003 0.890 0.006 0.969 0.002 0.888 0.006
. v Pyp(a, ~as) 0.508 0.014 0.508 0.014 0.742 0.012 0.571 0.019 0.862 0.009 0.562 0.020

Ayp(al ~a5) 0.881 0.005 0.881 0.005 0.944 0.003 0.894 0.005 0.971 0.002 0.894 0.006

EAP
Pyp(a, ~a;) 0.534 0.017 0.534 0.017 0.754 0.013 0.580 0.017 0.867 0.009 0.575 0.019

Agp(a_as) 0.971 0.003 0.971 0.003 0.994 0.001 0.974 0.003 0.999 0.000 0.978 0.003
MAP

Pyp(a; ~as) 0.867 0.014 0.867 0.014 0.969 0.006 0.879 0.013 0.994 0.002 0.899 0.012

I

Apw(ey ~a5) 0.973 0.003 0.973 0.003 0.994 0.001 0.974 0.003 0.999 0.000 0.978 0.003
EAP

Pyp(a; ~as) 0.874 0.012 0.874 0.012 0.969 0.006 0.879 0.012 0.994 0.002 0.899 0.013
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®7 BEHUMR2 hEME XK EER(K=8)EAP

P [ orie=s o B
R R Baseline Individual Population Baseline Individual Population
Mean SD  Mean SD  Mean SD  Mean SD  Mean SD  Mean SD
MilAw,f(al~a3) 0.886 0.005 0.886 0.005 0.974 0.004 0.974 0.004
Py (o, ~ay) 0.703 0.015 0.703 0.015 0.925 0.010 0.925 0.010
;Eé Ig}AHE&ZAW(oq~ocs) 0.880 0.005 0.916 0.004 0.884 0.005 0.973 0.003 0.985 0.002 0.974 0.003
b Pup(a; ~as) 0.533 0.018 0.649 0.018 0.545 0.019 0.872 0.012 0.927 0.011 0.880 0.011
mﬁﬁsAAMR(al'*(xs) 0.831 0.008 0.911 0.005 0.846 0.005 0.949 0.003 0.984 0.002 0.969 0.003
Pue(oy ~ag) 0.232 0.025 0.475 0.020 0.268 0.018 0.655 0.020 0.878 0.018 0.781 0.020
ME%IAW(aI~a3) 0.876 0.005 0.876 0.005 0.964 0.004 0.964 0.004
Py, ~ay) 0.681 0.014 0.681 0.014 0.900 0.010 0.900 0.010
g W&ZA,,;‘,R(awas) 0.875 0.005 0.926 0.004 0.892 0.004 0.972 0.003 0.988 0.002 0.981 0.003
gg Pyu(a; ~as) 0.515 0.017 0.683 0.014 0.572 0.016 0.870 0.014 0.944 0.010 0.909 0.013
W%AM(amas) 0.844 0.007 0.916 0.004 0.852 0.005 0.952 0.003 0.984 0.002 0.964 0.002
Pup(ay ~ag) 0.260 0.021 0.494 0.019 0.284 0.016 0.677 0.019 0.880 0.013 0.749 0.015
mﬁ%lflm(amag) 0.879 0.006 0.879 0.006 0.966 0.004 0.966 0.004
P, ~ay) 0.683 0.015 0.683 0.015 0.906 0.011 0.906 0.011
;ré-g MBLLZAM(awaS) 0.883 0.005 0.914 0.004 0.880 0.004 0.973 0.002 0.985 0.003 0.976 0.003
% Pyp(oy ~a5) 0.540 0.017 0.638 0.014 0.528 0.014 0.872 0.012 0.925 0.012 0.886 0.014
MEUAM(awaS) 0.842 0.005 0.909 0.003 0.849 0.005 0.957 0.004 0.986 0.002 0.964 0.003
Pyup(a; ~as) 0.258 0.014 0.469 0.016 0.275 0.016 0.709 0.027 0.892 0.012 0.749 0.018

*8 TERUMR2 hEME RXHHERR(K=8) MAP

P [ orie=:s =i
- Baseline Individual Population Baseline Individual Population
Mean SD  Mean SD  Mean SD  Mean SD  Mean SD  Mean SD
. A Caty ~ ) 0.967 0.003 0.967 0.003 0.972 0.004 0.972 0.004
e Py (o ~ay) 0.910 0.008 0.910 0.008 0.922 0.011 0.922 0.011
e Ay (ay ~as) 0.870 0.005 0.912 0.005 0.877 0.006 0.970 0.004 0.985 0.003 0.973 0.003
gg e Pyp(oy ~as) 0.504 0.017 0.635 0.017 0.526 0.018 0.864 0.016 0.925 0.013 0.877 0.014
o App(oy ~ag) 0.821 0.008 0.909 0.006 0.842 0.006 0.955 0.005 0.983 0.003 0.968 0.003
Piees Pue(a; ~ag) 0.205 0.024 0.465 0.026 0.258 0.020 0.638 0.022 0.873 0.022 0.777 0.022
o Apr () ~05) 0.876 0.005 0.876 0.005 0.962 0.004 0.962 0.004
e Pyp(oy ~oy) 0.681 0.014 0.681 0.014 0.896 0.011 0.896 0.011
g; [&’TE{ZAWR(%N(XS) 0.866 0.005 0.922 0.004 0.885 0.005 0.969 0.004 0.988 0.002 0.980 0.003
gg Pue(ay ~as) 0.490 0.018 0.673 0.016 0.553 0.019 0.859 0.016 0.943 0.012 0.907 0.014
o Ap(ay ~ag) 0.834 0.008 0.913 0.005 0.848 0.006 0.950 0.003 0.984 0.002 0.963 0.002
B”Eﬁ1!>1‘,R(al~a8) 0.231 0.024 0.478 0.027 0.270 0.021 0.666 0.019 0.876 0.016 0.745 0.016
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[ orie=s 1R T
WA : - : : — :
e oo Baseline Individual Population Baseline Individual Population
Jrin=: il 1dc'a
Mean SD Mean SD Mean SD Mean SD Mean SD Mean  SD
o Aoy ~ay) 0.864 0.006 0.864 0.006 0.965 0.004 0.965 0.004
YrEgl
Pyp(oy ~ay) 0.652 0.020 0.652 0.020 0.904 0.013 0.904 0.013
EE B Ayr(ay ~as) 0.874 0.006 0.910 0.004 0.874 0.004 0.970 0.003 0.984 0.003 0.974 0.003
IrEc 2
ES we(a ~as) 0.514 0.018 0.628 0.015 0.513 0.014 0.861 0.016 0.922 0.014 0.880 0.018
- Apr(ay ~ag) 0.835 0.006 0.907 0.003 0.845 0.005 0.955 0.005 0.985 0.002 0.963 0.003
SrEc 3
wr(o ~ag) 0.238 0.020 0.458 0.020 0.266 0.019 0.698 0.031 0.890 0.014 0.743 0.020
1001 1.001 1.001
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WH 1 2 3 4 5 6 7 8 9 10 11 12 12 13 14 15 16 17 18 19 20 21 22 23 24 25
o 0 0 0 0 0 0 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
@ 0 0 0 0 0 I 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0
@, 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
@, 0 0 0 0 0 I 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
@; 0 0 0 0 0 0 0 0 0 0 0 I 1 1 0 0 0 0 0 0 0 0 0 0 1 0
@, 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 0 0 0 0 0
@s; 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0

SRV, TR 1 BRI BT B RITR A, [IRHERS ol T 25 R M BOBOR B 22 | I E R 32

AN P ST 6 5 R AR ST 6 189 2 488 i 25 A 1) S P
AR FEr e TS A ST B A7 B0 T X 1) o =R
AR T A D (] EAP A 11073k B MAP
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SEUEBE S PR T TIMSS 2007 4E 2 619 4 PU4F
GAF R R 50 20 56 A LA & A
DB 23R 3 AN ARSI 2R R T A 5% 3
ANHRR GRS BT 8 4 3 AN E ek, e 25
BH 1S5 AN EME 2B AN 56K L SR
B 2 s i, PRI aT LK 2# AR 7RG S G T 8
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R 2/ DR — A OC, A M 2 FJE M S AERT
[ 1R 2 G X e R M AE R Rl 1
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JaE 7. %] 2 BRI, KSR e AR
AR T iAo pras R —30 @t 13 st 14
AR5 A 45 SR A7 7 Wl 22 5. st A,
TR Gk AR AR 25 A 1 S T R FL, eIk
BRI — R B[R 7 1 2 A Y 40 Y
PE, R, Tk HE A (] 5 1 7 38 R B0 B e X 43
FMERMET Ok Z R L8t B2, SEIEWRSE
RMLEERRE RN BT AT o a8z,
AR S T g i Pk A EOA — B R i, A1) T i
— B[R] T AR AR A5 B 0T LLE & 5 — B [E] A
o5 B, o e R L T AT R 2= A (F

®10 BUHMEELSLCEMNELRERES

ME:1(J=5, K=8)

BrBt2(J=20, K=15)

WiH individual Population individual Population

MAP EAP MAP EAP MAP EAP MAP EAP
@, 0.754 0.754 0.754 0.754 0.308 0.308 0.313 0.313
@, 0. 640 0.593 0. 640 0.593 0.612 0.584 0.618 0.593
oy 0.552 0.552 0.552 0.552 0.670 0. 669 0. 669 0. 669
a, 0.298 0.298 0.298 0.298 0. 506 0.506 0.354 0.354
a; 0.390 0.390 0.390 0.390 0.390 0.390 0.374 0.374
aq 0.552 0.552 0.552 0.552 0.549 0.545 0.374 0.374
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K104

MrEE1(J=5, K=8)

BB 2(J=20, K=15)

WiH individual Population individual Population

MAP EAP MAP EAP MAP EAP MAP EAP
o, 0.000 0.472 0. 000 0.472 0.188 0.188 0.188 0.188
ay 0.593 0.593 0.593 0.593 0.595 0.595 0.595 0.595
a, 0.102 0.102 0.102 0.102
@y, 0.726 0.726 0.726 0.726
a,, 0. 465 0. 465 0.465 0.465
a, 0.568 0.568 0.568 0.568
@, 0. 685 0. 690 0.685 0.693
a, 0.480 0.462 0. 480 0.474
s 0.786 0.786 0.786 0.786
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The Classification for High-Dimensional Cognitively Diagnostic
Assessment Based on Prior Information

YE Ziyu',QIN Chunying'*, YANG Jianqin®, YU Xiaofeng' " | FU Daoxuan'
(1. School of Psychology,Jiangxi Normal University , Nanchang Jiangxi 330022, China;
2. School of Mathematics and Information Science ,Nanchang Normal University , Nanchang Jiangxi 330022, China;
3. Key Laboratory of Psychology and Cognition Science of Jiangxi Province, Jiangxi Normal University ,Nanchang Jiangxi 330022 ,China)

Abstract;In a dynamic learning process, the student’s knowledge state changes dynamically as learning progresses
and the number of knowledge attributes increases. In such a scenario, it is challenging to combine a priori informa-
tion to improve the accuracy of diagnostic assessments. The probability of student mastery of learned attributes is
used to predict the prior information of the attribute vector after the inclusion of new attributes. Two realistic applica-
tion contexts are considered and the performance of the method is evaluated through simulations and empirical stud-
ies. The results show that combining a priori information in two real-world learning contexts can be useful in impro-
ving accuracy in high-dimensional attribute diagnostic tests, with better performance when based on individual a
priori information. The method based on predictive a priori information also breaks away from the limitations of pre-
vious studies in terms of the number of attributes that are consistent across different learning stages of the test, re-
sulting in a greater improvement in classification accuracy. The empirical data analysis further demonstrates the ap-
plied value of the methods used in the methodology.
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