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C AR IREZR ) T, 510006) (P EMEANEIEREERAT R, I, 200083 )
CrriliegssEgR, T, 510006)

ARHFFEHEZ A TN RS W R R SR 56y I IR S A T S ACT IR S WRIGE VAT, 4> =252 (1)
TERHE S AT IR B Q FMFALER;  (2) RFMEF AL T8 IS RSO 63E ;.  (3) TRRXE
FHACFMIRAR S S RA I . BFTE R JEPE AR A0 ) 27 H K — B 2 IR AR A TR M 22 52 HL
JE AT R XES 2GR T AR At — AL BOIE 1 H 5 R ) SRR B A i A S A RIS A R AR 30 7 120 1 5 ik
P3G P, =D AT ATV e 1 B /K TR A IS WG 1 2%

ARSI SRR Q 4 G-DINA L5454k

N 2 W B AU (cognitive diagnosis model,
CDM ) Fi1 LA A Bt 9 A 12 Wi 34l ( cognitive
diagnostic assessment, CDA ) 7£Z{ & 1.0 BN &40
ZEORIE A TE AR T IR AR ]
B RE G S BEE, CDA B8 G 4050k AY BE
FURIRZERY , FF T DA XS A e T A A TA R
% (Rupp, Templin, & Henson, 2010 ) . CDM H1iAH
BV AR R, HoArdw SOk A TAME, JFiE
1t Q E % (Tatsuoka, 1983) 5| AFRAY, Wi MAHG D)
REJTHIEARTGE O, 2= AR AE H ARSI 27 IR,
AT DR RO S5t 85 Bl AR el 2 2] a3
I

WG H B2 45 G N A2 W B e 5 R
MR, TRFE T ACEIA R A RIS Wk AR
FE5rHT. BeiheEl B iaUe B TR 1K % il
BURE XA AR, HENEN T HE&2ER
YEIERE ), JE TR I, XS T IA RS B
HOE AT SRR AR BN A B . AMFRIR R
FN 2 WS R A S A 56y 1k A Sl X A 1
FINAH T = AR (1) IREXEFK

P R R R Q FEFFA L IRAR, 4 A siih
AW LR . BRI LS 2 RGBT AL E Y
B rh B B Bl KPR BE TR, Xl AR g
RT3, ARG AT B AU A A
QFEME;  (2) BREMIE T /KL T 18 IR AY
FEREALEERIE, SR FH3E FH AN RIS Wik BRI 5
Ko Iy iR IR AP IR (1 1) AT EROREs &

FREIBEIT QA (3) WM F Kl
B LLTRA ST, AHEACTRIG 30T . P24
OB 3 2 5 AP TR AEXE D) J2 G A A
B AR TERHIT L, ASBFSEE i LS ot —
AR TEF R A M TR W s 1712,
IR MR R 04T fEes b, AT
RRENS B ERA M2 W A TR IR, AT
HTH Bl itk ) e B ORI H e

2

2.1 WHRSIBE AL K ARG 50 1) 3
CDM A, 75 Y FIASE R 1 ] LR RIS A Ay

“«

G-DINA ( generalized deterministic input, noisy “and”

gate ) . LCDM X4 CDM (de la Torre, 2011), ¥JE1%5
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BB T 2Ry, R R AR 22, wT LUKLIG 23 A b
£ (4 LLM Fi1 A-CDM ) FIBEZE /I (41 DINA) .
AHFFEFH G-DINA #7 (de la Torre, 2011), HAR AN T

Kj Kj

Ki—1
P(a?j)=r5j0+z(sjka*lk + Z z S ol +

k=1 k'=k+1 k=1

.
Kj

Gz ﬂ Forbj ARFH , & A IRA
SR PR, P IR FE R i 1 800 A S
AR AR IR, 802 AL, &, 1854
— By A R, Gk TR JE My ey, A
SEHAEHBE, Grz.x R B a, ... de B H
RN ZBE AL H S Bom s B Rk,
i U INAUE kB A AT RE B GG O, “E A R
WA R R, A R R, W
A 00 T PR 8 3 500 D K S 1 ) ) 58 BLAE
R, iE T 2 e 2 i 5 12 Bl (Chen
& Chen, 2016a, 2016b),

B & £ RN HHZ B B AW &, AN
TP Aty 5 B0 5 A 1) 4005 A 0 U TR AN T 1Y e e 5
Ao TER ] CDM #ATi2 Wi — 1> 3 HOC B 1
IR, T RSB L A Q HiFE LI i
H & Pk Z [8] i) & & (Tatsuoka, 1983), i id Q
R, S 0 PR N T BB A 4 Sk B B AR
i, MR T EEMZEEE . Kk, CDM
A RS PEAN A 45 FI TR A | Q J M S AR &
FREE, HAGI0 Ty 1] 43 Ry B AK KT 0L 48 A A
JRIERIKSF B G A8 o BT B AL A 0 2
THRUESR 22 XA K 56, 4345 Fisher 44501
FEFTRIN 1 750 5 A OC FE AR SR 25 zr R H 1 XF
B R ERR 22 21, AR bR REAE R AT A
SR ARURN Q FE MR A R, DI A iz i L K
Hr A s Wi s BRR AR RERKFiE
fabr EEA: B AbR HERR 22 1934 T A (sr
5 sl ); A H K PARERR 22 24 5 A (sry BCs] ) (T
Iil: Chen, 2017; Chen & de la Torre, 2013), Itt4h,
BEXT B 4> 2 RBE A 3 1 ] MAD $84%, %48
BRoR T .35 I Ja P O 25 70 AR ™ B, AT
A& 4G CDM ( Chen, de la Torre, & Fu, 2015 ) .

FET LA B AR KT Ry B 7K S B A 56 vk
ARBEFERT A7 RGP B AT T B, R T
K1 s iR S 20 B8, g DI 2 4R R sy 35
AR Q HFEIFEATEIT: HIOREWE QR
R 1) 50 A S mT AR P, B — e B i 22 AR D

K B H2 45 5 50 1 43 25 B MAD i,
FHE IR Chen (2017) 19 Q R Ry MU 2D A A G . Sk
T zr Al 21 F1Wr Q 4 M2 B 7R R LTz,
iR (FT .01 REKY) , DI
& AR B AR RE (sral sl >1.5, RIfE7ELR
W), AFTERTAR PSR H KA 3R 22 1 3 7 AR
fa Csr, 8 sl;) WM RIE (mr 8ml) FrifErEm)
BH, fE4Fr Asr 88 Asl L) B F 3 Wt
TR H AR, A Q MM
K L RA A7, AETTREH B s, 5
FHARIKF- 19 zr Tl 2zl RIBANBEHE 32, HE e
MCAT R TE M B A AE R iR i i H , e %2
HEATEAR A BB (anEE e et . EH
S Q) o

[ 7SES
(HIEH
WO AR

ARG
CEAR, PR

&) 2

JRYES> FE b

AD> 352

i/ oEk —=
TR Q HEFE &

A

A
HH Rk 1
B Gt H &
Asr 2 AsD
JBH Rk s
W <5
2 S &
zr B zD 3
1Q

2.2 IEFMRRA A HRSK

Hil, B4 300585 5 im mitie4rAmig
Wrtdesdts , RS A SR A Do e s R, HLEE XS
N R BRI AR A o e FE AN e A 1Y)
W94 . K4 GDM B! (von Davier, 2005), il
A5 (Jang, 2009; Kim, 2015), LLM( B& 2585
# 7 FF , 2013), G-DINA # &I (Chen & Chen,
2016a, 2016b) XF Feif b Szl i 1T IA A2 B, LA
b S BRAEAE 22 SRR S SORE BB Y 15 152
@bk, BRI RS —EMEYCC R, (HAME N,
IF HAS— A5y 17 B R M P sl B 5 ARUASL AR
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XSIEFHRER ZHEE . LG AR DI Y &2 2%
PEAH—34 (Heaton, 1988 ) o {HIRAF[HAIF 7T 5 50 15
XS (JUHA H K ) TR AELT, Wik
A KA B YRR S 1 B B BOR R AP IR
FSREm s 9T K DA LR 5 A () RE ) ok 2, LA
W E BeRe A2 3 H A e — 2L iz W it

3

P F IR S N Z, AR SRR —
SEWFIFEEERI PR I NS TR S IR R RSB
FHAE LA . B3 41T CDM RYHEHEHFFE H AR
JRPEN T AR T 10 4>, 107 HIE 5 F0iR iz A
[5e) T2 AR PR 23 P ARG ST, IR 43 S % PR
RO AT, FES I
3.1 PSR R

ARWFFEIMIL T 250 2015 47 M T ) Rl A
B 1Y 2718 24 R VRS AR E AR
Hopr, B4 1388 44, 2otk 1330 44, MRAEL %
G T RIS IR S s A SR Ay, — 3k
40 JERH .

3.2 WIHIAANZ M
3.2.1 ANHUBHERIE

SEERIRT AL R WA S S
¢ (BRI, 2248 1, 2006; Alderson & Lukmani,
1989; Chapelle, 1999; Larsen-Freeman, 2003; Munby,
1981). (A5 HEVOE IR ME (2011 4FAR) )
(A, 2012) Lk (M) h A2l %
REEZRETH) (JONTHEFRBARE,
2011 ) Xt 40 i H AT 08, o nleiE 7%k
TR LI B R e A AR AR

A KL N m MR B IE E E R &
U HF GBI FRE (2011 4ER) ) F (M
miRI Bl AR 2l iR T E RIS 1) FrilEn
BB BEIGE R K RE R, Xl il
) 40 18 H 47508, AR 50, A A
BEHIREA LM 1L AN EENE (AL-ALL) o BEKM
FEDSEIIEE S TSI H . siACHRE
JEYEE X, AT e R B A, A
& 4 FE MG, BR . Ak, eI, b
1BAAEEME (FR1) .

322 MKk Q Akt S Hbe

A3 AR B8 2% 35K A0 A& R R Tk 0 B 1
X, SEEARMEENE, SiFRIEE M QAR
M, Q11 AT Q12 JEARHE 4 K 403 o A i1 g 2 st
HNAENT R Q Jil: . W MBS it iz
B BRI R4, T S ARS8 8%
FENL AR, Q11 v Kyl K Bl M L Jm oE,
A 6 NEE; DI RAg E R E T ERe, W
QL2 HW I 1 5 A g)@Ett. Q21 F1 Q22 /24
P S LR E N RE RS L, 558 HMNE,
A3 T IR A A2 5] T A A Q
T I A BN eI D, MR T AR
HZ 4 — KB A11 FIARS L) K2 55 50 [, 4%
H, WU T 400 e O EUM AR e 2 50 4
XFUAE Q FEFE A B8 H BT 1 JE e A T IR
ANFERETES (ANFEEFEEHRERE ) o 5 QI
F Q12 1 R 75 1Y IX [H] 7E 25%-100%, Y5043 310
80% Fl 82.5%; HiFFE Q21 Fl Q22 Y] = R IX [H] 34 Ky
25%~100%, HE053510 83.75% Fi1 81.25%. HIMH P
WA AR 3R] TG Q HEFFEEA WA R,

1

JETE JETEA TR JETEE X
AWI1 ik IETA &I ) P - A I 0 1 eV e R i
AW2 ik T IEIE W) FERT I 2 LA ) B ] sl £ S i 22 5
AW3 ik HERTIE SR T I SC AT 1 P 1] R [V A A A 20 Bl 221 o
AW4 ik A ) R T Y LU 55 S 2 B ] ) 1
AS1 )ik IERAE AR E S AR IE A T BLE A 8 A AR RS i
AS2 ik M A I A A A PUNBD A I A FESIERIEA, FFIERHAEH .
AS3 )ik R RSEGR VB R E S MR NI T ARIEFISE R, I IE R H S T AR
ACl i) PRARE R L 2 A SR RS X 2 R Al TR A SUAE AT RN, A A A A R
AR1 e 5 FERUHE R PRI R MICH AR L A I AT R sl ST 7, IR B SS
AR2 e 5 R ol e i S A X B PR SO AT AR B, BRI S T AR B S R A OC AR
AR3 e 5 R PN Y WA A SR BOR B R, A AR A B
AR4 e 5 X B VE A B AT R A ST AR B A R0 2 A A RS B
ARS e e T HEAT VA AR S . R DR AR A S A RS BT VRN
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3.3t 55T

X Q A A8 73 BT H Ox 14 ( Doornik,
2003 ) , JEMERE 1 RIRRT R R X Q K
MEHATIELT, DRI AT 0 Q HiFE . FJa Tl
A2 Q JERE, A TIASWI IR A ST HT

4
4.1 FHFRKGL

2 Q MAD
RN HEEX
Q11 Q12 Q21 Q22
MAD fi 31 34 30 34

K F A A1 G-DINA 4% (de la Torre, 2011) #E47
W, MRS Q MR R/ KRk MAD {H3
INF 35, gk 2, afsE— R T

F R W Im R Q FEME I LA & 4 R
e 5L 50 B YER I EE R Q R IR R 4o Xt
PUELER zr (AR FIGAE (.01 BEHEAKT) |
AR, FeRE 1, 223 AR08 sr ool sl iR 1E
TR H IS G L MBI/ N WS ETT Q11 Fl
Q12 ( RS it Jmy #4045 HE b gk th de vl REFR 2B 1T
EH, SRIGIEEF/NAL B BB M, T
ARG R IS IR R RECEIS ) |, (HE
W (2T 58 Ja g PG a5 15
hE (e TR AUE ), & RE T, QlJE
M AE B e E R TR, DY 5 1k — 20 2 i o3
Mo R IRIERRR 0220 Q21 Ml Q22 M 7817,
SHRMEIT TG Q HER XL A Fabr s i 4452
(£R3) o VI Q HFFFHETTE H =75k 4 Fil
3, IWENERE o 921, B H ARSI
H 35, FARMERSEN A1, BT H &
PEOUERAHE, #ih T 5 e m P s 2 Im (G
O3 RN ) RHMETT RN H BT A 1 & 1 5331

PEAT R F R, R R X 80%-100%,
PR 88%., LA L ZE RN L 580 2 T 1 Al
(1 Q FEFFZ Il BT T Al % o

3 Q21 Q22
Q21 Q22
VEBS LAl LEBS PLEitt
zr 8 2l 3.89 3.80 3.68 3.34
sroBl sl 1.40 1.34 1.43 1.37

T MK p=01 MG SME: Q21: 4.02; Q22: 4.02
4.2 H—50r

FET A2 10 Q21 Fl Q22 JHFE, 4Bt HtkAT
INARZWGE B 25 R TR T
421 ZHIKERIS 5T

RIIAFIHS W BT a5, el A AR )8
PEAEC 12 ANATEYE ) LS sy (T4
5541 ) BHAERN N = A EFSFI TS, T
22 (90% ) HEARMEHEA R TET 11 A agilik
AR TET 505, KAg2EAE (60% ) #4REPE
MK TET 7 ARG K FHT 33 4, 455
W 4, WIRhRI o 5 edie RO A5 Sk 40 4045 B 1) 2
HKE—F PR3 T 84.58%, Hidr, —2iR2% (&
PERI > BAS RIS T ) T i Ee ik 1.36%,
THRRE (BRI R AR B I AR 4R B )
H14.06%, A HETFEER S, B o & m Ak
SEAERE ST R A KR S 75 1) — Bk 2
95.14% , — 2R 22 @ PRI T M AR TS )
mi R 3.61%, —2iR2E (JEMERI AT i s sy
R EF5 ) i Heh 1.25%, 33X AL SR8 5%
o3 F 2R AE BE K- SIS W A AR JE 1 Ol
IR TS5 —E
422 JEPERPER RGBS 2

T AR R A 2 A e A DA A ) S 34 2
BHEAR, W s, wIrPAxtEtE AR3 “HEHE 45k
Bis KE” WP MR, HaEkr-r

4
J& % MY st o
It LBl 5 bl e PR IR
Kokt 1097 40.36% 1442 53.05% 84.58% 1.36% 14.06%
s 547 20.13% 483 17.77% 95.14% 3.61% 1.25%
W1, PR LB RIS R B W
5
JE G S JE G W J& S M
AW1 47 AS1 40 AR1 51
AW2 .50 AS2 63 AR2 57
AW3 .66 AS3 41 AR3 38
AW4 59 AC1 67 AR4 43




993

FERMERIAE T 40,

HE— 2 BRI DA M 10 2 40 1 102 7 AR A
2SS, JEME AR AR MR AR 0 25 1M ) 2
5o HRBEMAAERENMNZER, B AC
L R E R ER B R T B AR R, (1,
2716)=2.17, p=.030, d=.09; HAxJ@ M2 E 42
WER B ELT B AEREREMA, (1, 2716)>-2.51,
ps<.012, ds>.11, Wil 2 Fizs.
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AW AW2 AW3 AW4 ASI AS2 AS3 ACl ARl AR2 AR3 AR4
mEE s EE4 ot
2

4.2.3 JETEMEIMES) R Z RS
A X A R AR PR SESR TR O
PEATPIN LLRL, TR m P AR AR A L
(OddRatio ) , FRBVERMES ZHCHR, Wk 6.

LRI EME (A/B) BIPLHE R 1, RE2EA R
XA B PERIXES B3 AR 2, 2= R
PE A BERIEL T B B IR IE B A BUR
g B MEREGOUILTEME A AR L
02 4%, WatRBiETE A B R | DI,

R, JRYE AW, AW2 Fl AW4 i 5 43,
M AW3 8 by, Ak sy, Ttk AS3 & %), J& Pk
AS1 T AS2 MEZ 3 A% [l a2 @ M i R A O
I, %P R ARL Fl AR2 E4EES 3, 8
P4 AR3 Fl AR4 AXEREZME N, AP B S AR
424 JRMEEE

W TR B PR TR LA T R 7, 1B
AR S is R — A 8 AN NAE M, H Ry
WA 256 Fh, Hidr, KT .01 W o2
T, NAMRA “111111117 Fr 5 e E AR (29% )
R SRR AT 5 FUBlsoR, Ui T S R
R, RIEEE RS 44, 5 16 R
A, BARZERIT R, A0 Mm, kM2
B B R R B A RIS AN R A R 2@
4.3 AR

K B AW SN NS W B A e, LA
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EHILER PLastl JE LR PLasLl JE LR PLastl
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Wr ) MBS AE RS E R MR, T2 W iris G
55 /Y & M % 42 % 2K (posterior probability of attribute
mastery) SRUPRIUAESE, WK S, BRT IR AC1 5
RbR i W E DG, HAR WAIEADE, RS
Wrh R A B MR

5

AT ST 32 A0 FH (R TA NS WA B R A 56
J7 1k B BERE XA T 5 7K E A T2 Wk A
O, AR (1) FRIES ACEHEL
AFE R R Q MM EIRE; (2) MEREXMNIEF
TINS5 R Y AU B00E ;. (3) 48
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B S AR BTl im0 =,
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PESATRARSC RIS W5 B B —E (e, it
Fh, B RWITE CDM Hg | B B AR TE] (response
time), AR SHW LB R IR, REBTE—
SERRE L3S JE M S M R RS B AR (Zhan,
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Exploring Cognitive Diagnosis Retrofitting and Further
Analyses of Language Proficiency Testing: The Case of the
Guangzhou English Achievement Examination
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('Department of Psychology, Sun Yat-Sen University, Guangzhou, 510006 )

(> School of International Education, Shanghai International Studies University, Shanghai, 200083 )

(° Department of Psychology, Sun Yat-Sen University, Guangzhou, 510006)

Abstract Cognitive diagnostic models (CDMs) can provide meaningful diagnostic information about individuals’ knowledge state. Recently,
retrofitting CDMs to language tests is increasingly popular. However, existing studies on the topics suffered some issues, largely due to incomplete
validation procedures, missing item-level fit measures and superficial analyses. For these reasons, this paper intended to accomplish three tasks. First,
it intended to revise validation procedure and strategy based on previous research, and then to verify the validity of the proposed procedure. Second, it
intended to retrofit an achievement examination with CDM and to conduct in-depth analyses based on revised validation procedure and strategy. Third,
it intended to investigate the language characteristic of English learning among middle school students.

The test materials of this study come from the 2015 Guangzhou Middle-School English Achievement Examination. They include sentence
completion and reading comprehension, with about 40 items in total. Data of 2718 students from this examination were analyzed. This research
compared two Q-matrixes constructed on the basis of the examination syllabus and expert panel separately, and found that former Q-matrix was less
appropriate for cognitive diagnosis. With the revised validation procedures and item-level fit measures, we found that the ability attribute definitions
based on the examination syllabus were excessively broad but should be more specific. In comparisons, the attribute set and Q-matrix based on expert
panel can be appropriately retrofitted and validated with the procedures and fit measures. Meanwhile, this study further analyzed the retrofitting test and
found that: (a) Proficiency classifications based on attributes distribution and total score were different in determining whether a student was passing
or not. Whether this was a special case or not can be a topic of further study; (b) The attribute mastery probability showed that student mastery was
good in general. The mastery probability of attribute AR3 was the lowest and the hierarchy of attribute AR3 indicated that students need to pay more
attention to learning it; (c) There was no significant gender difference on mastering attribute AR4. But there were significant gender differences on the
other probability (ts (1, 2716) > -2.51, ps <.012) and girls’ level of mastery was significantly better than boys’. Therefore, boys should strengthen their
English study; (d) The attribute distribution of attribute patterns of Language Knowledge and Application showed that the attribute profile “11111111”
was the largest proportion (29%). The attributes profile “1111” of Reading Comprehension accounts for 23%. It reflected that the relationships among
language attributes are interrelated, and provided another evidence for fitness of the G-DINA model in diagnosing the language test or language skills; (e)
To test the external validity of our results, the students' listening and writing performance were used as external criteria for evaluation. It showed that
the correlations with most attribute probabilities were statistically and substantively significant, suggesting good external validity. In general, this study
can lay a foundation of further developing language proficiency testing for cognitive diagnosis purpose.
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