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TN TRAAE , VINEFIEP ] (2016) S0 ARG RN 22 /KPR ( GR-MLFM ) TEAL S 9 M ATo345 2 TR A 1
(SRR ) FRYRFCIERE AL, 258K (1) GR-MLFM 2R HA AR EREOH RS BEE, W T R PO

i_m

SRS EVERITT 2 250 1) B IS 325

SRS ZKFMTRRR SERmn o2 R

FNAE % A 2 A i 40 Hr - B R ) g ke 4
e L BAEWEICH: LML (HERAE , Fk
2010; Attali, 2014 ) o RIM, FEWBIPE AN HLEL
Ba%, EAEREZ LA EX R — AR R
— BRI . RSB X AR E A EE A% ( Hamp-
Lyons, 2011; He, Gou, Chien, Chen, & Chang, 2013 ) ,

% Il 22 J7 ( Wolfe, Jurgens, Sanders, Vickers, & Yue,
2014) , A K% 5 ( Bernardin, Cooke, & Villanova,
2000; Breuer, Nieken, & Sliwka, 2013 ) A H ¥ fs &
THEEALHANR] (Jawahar & Stone, 1997 ) , X EL52s
X PP S (WEE R ) 77 A —E sl (Fh
AL, TRIEAE | 2006; Attali, 2014 ) o X AP TR
TR PRI ER0 S NSRS R R AT AR e A T
RGP LR R AT 23, SBOPEE
JEREMRA BRI BN (Wolfe, 2004)

Wi HE 500 &R, 7T ST
it X PE A B I SR O R A . itk BFSE
BT T EWEPE S oo & E A2 A 2
K, [FIHARR T MR LE P 28 S ik S8 5 H 5%
Ml K/ NAR] . FEIX T, 27K 58 0 L3,
EAMUFR TEG A58 PLE Frifkn
AR (XN, 877, 2008 ) 5 38 APRHI 5645 S 0 AR
FHET 2R AR 7% (Fox, 2010 ), MTsE B
X B RE JT RS B {4 3T, Wang Fl Liu (2007)

e, BEEAFHUASI LTI, . SEM R B S AR s (2) TR SRS, 3700 BT R T i)
CTEARFI SR ), (R R ZHAT I LS8 BEAHL; PFr ST O TR B AR AR, A0 mTIE m S SR AL,

PR E RO

Z [l Rasch FBEAVFI Z KPR &, KT
]SSPSR ( Generalized Partial Credit Model,
GPCM ) P43 3 R A —— T SL 22 7K~ 1 452 74
( Generalized Multilevel Facets Model, G-MLFM ) ,
AL SE ) 2 KA RY A Ji Ry Z27KF- Z2 T IRT
B AL, Tutz (1990) FI Andrich (1995) 4§ i,
PCM X} [A] Bs} 4 il 1. ( simultaneous process ) 4145 1%
5 (40 Likert i RBOLSCHAE ) Ayid HYEELE. L
Likert 22 A, #OLEMEZ W EB, 7] LR E A
FPTA MR, HEEArhEES A CAHRTIEDT,
FFATG B R s BB, SRR — 2P BR 58
A BEFEAT G — 2 B9 4AE (AR T, sequential
process ) o
FRFAL, NN K (2016) T 454
J ) # 7 ( Grade Response Model, GRM ) ¥ £ [fi
Rasch #& 71 i1 22 7K - B AL £ %% ( Multilevel Random
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2 K -] i 45 7 ( Grade Response Multilevel Facets
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FRON AR ZR (R B Sl [l i A I 70 2
BV, MR R R/ N SE R I A
FAFNSHIERF TR 2548 GR-MLFM 58 8 A5 A0 1) 4 B
PR HAE PR S A AN SR o

2

2.1 BALE

GG Z MR (GR-MLFM ) 2612
Ifii Rasch #% . MRCM £ GRM #4 & 1 i, FE.LA
R AR, JCA B (unconditional model )
FTEBBAI (1a- 1b) A1 (2) FiR, FETCAAFRL
RUFN S8 SRR 2 [ ] F L — RGIBR,

(1) TCAHRERL, JoA MR R4S AN 5 Tl
DA (AR IR 2 BB AT S S 50k v [
EWATRENL, S A A R, SRR 1, Jp
S N M TR

S /N W
o p(x=)
1 . )=1 =a|6 —B.—D
o5t O%pw<ﬁ}ai” 2) (1)
IR 2 N3
0, =Yoo + Hou» IUOnNN(O’ O-j)
B; =b,

D, =Y+t 1, ~N(0, )  (1b)

_expla,(0,-b,-D,)]
K 1std, P T Ve expla, (6, —b, - D))
, PP p(x 2 ) - 3Rk S L
AR (REFRIE %5, 2016) . p(x < )k
% LI FROBER. 0 JBGRAE SIS, B M H
BESH, ahIHKMESH, D WWPHH TS
B KT 23, 0, it n AESIE (XILZ,
7, 2008) 5y WHARBERR TIIREST, 1 N
BN, TN (0, of )iy TEZS /34, R,
¥ 0 HIFA 1 (P TETRREE , w0 BN,
TRV E AR A2 B0 ( Wang & Wilson,
2005) . o RN (0, o7 JHIEZ A3
(2) SERCHIEL, SERBRIE PRI A% 2
T A T A R ORI T AR B AT 4
HIETA AN %, STRERAKT 1 AR
T4 PEBURA AT 1 ARMIF, SORHRI, Hok
T2 AN
K
en:700+z70kan+ﬂ0na IUOnNN(O’G;)

k=1

9

Dm=7r0+z71quq+ﬂm’ ﬂmNN(an_rz)(z)

S, XA WA BRI
ARdE, oy Ay, I REL, KR Q MR 4% [ T
AR B
22 AT

FEF AL (2016) FH SAS B, it [ o 72
JF A2 T P7K - GR-MLFM TG 4% {4455 780 [ 22 FIFit B
BN BRI T, YA AR EON T BT, SAS AT
DAL T ST, AR MBI & 2=
SAS Bl TR 2 K (Wang & Qiu, 2013 ) . %
VT, DUNH b s TR R ) S
it (Cowles, 2013; Wang, Su, & Qiu, 2014 ) . Mtk
AR SCK i OpenBUGS ##F, 181 MCMC 535K
P GR-MLFM 281 rh 8 S50 [ iAo

3 GR-MLFM

3.1 W EK

TEREFAES (2016) IFR T GR-MLFM 1l £T#)
SR L, BRI A3 T2 I T AR i A S
Firh, My SE Y GR-MLEM, 118 i B0 T o7 ik
— A GE MRS e M
3.2 WFEAAR

WEFR R M (gend ) FIVTE2r3E 1 B 5O
(conf) . 1H&ERENE (emo) | AR (exp) .
PR THEL (res) MAZIAZL (2) 1, 153K 2
AN -
0, =700 + 701X gend.n + Hons Mo, ~ N(O’ O-é) (3a)
B, =b, (3p)
D, =10t 1Wa+ 1o+ W+ W+ 1,
1, ~N(0,67) (3¢

Ho X AR e, wi-w, 23R
AfEL . THRErE . g MTTl.
33 WL
331 Mt

PR SRR, M3 MRS
XF 100 HIRAE 4 38 FE BT FEB G LB — T
1 2 40757, | FORBGRNER ez, 4 FonEE T

YOS BB BB EEIRE ) v 0= 0,
BEHLALNV A N (0, 1) HPBEALA: . Bt o NS
di—2, FFA O~1 1 35 DI85 R oA P REAILA: A, 0



1485

N VB AR A FREL y o0 MRIEIEZS 7341 NCO,
1) AR (Hung & Wang, 2012)
WOrESH: 3 VIR P34 58 FE 30
BUE R 0, brifi2E R .25 PIEZS 530 T BEHLIHE( Hung
& Wang, 2012) o =140 BEALZOW K I A 1)

M ZICIES AR . — IS TR 4
AT 153 5N 1~5 1 FASSEG T BT = A
FR; HAMNAZE (2011) FIREMS (2014) he
T 4V E TN A A EE RO A, el
FRRMAREESSME N (0, 1) , FHiE 4 40

R (0,0,0) , JrE—HIrEEEA, | | FBUHAE -1 80 1 2], WASHRE LK 1 (FF
0 0 1 /?;E %’ 2016) o
1
iH (i) S (K) X4 (ai) B;; B, B3
WH 1 4 1 2 0 2
WiH 2 4 1.5 -1 0 1
WiH 3 4 2 3 1 2
WiH 4 4 2.5 -1.5 5 1

T8 BRI BT YERE SR FIBE N 0, EUZB =0, 5350, APHESTRIES BTG, BEFORTE 1R EEEE N 1, 78

SRR AT

332 HdEAmk

R B A 2 B2 P 28 OB R & B g, 2
BN (1) AERigikaE s AR 3.3.1 '?EOAEJJ
SRR EE AR IS EE, IRAAR (3a) 15
N RE B 0,0 (2) BRI ESEG H
331 HiE I B S EEAR AR (3e) 4 IT
FEWTETE D,y (3) RARBIEE ). HH &
WAESHEMERAR (1a) |, IHERTHNE
FURER RN N A S HIMER . (4) KB 0% (3)
B2 ERMRMMNIG L) 4040 U (0, 1) HERURE
PLEC Ran HEATHLER : A5 BENLEUIN T — 5500
HRUERp (x <1), ASIE55400 15 HREHLECR
TFEHETHE A BRWERM/NTE > ZEMPR, 1
p(x<1)SRan<p(x<2), M)A PFArEE 2 R 2,
DL EHE, FeA53 FrA Y50 255 BT A Bl 7e ir s
T VSR, 30 RPN 2

fifi i OpenBUGS 3 4 i 17 S Al 1t, A flif
RVZE S AT W 8 D Ko fifi 520 < &% 2% (Monte Carlo
error ) /NTZEbRIE2ZE ) 5% ( Ntzoufras, 2011 )
DR FEHIT 30000 YRR, ZJ5FHEAR 60000 1,
AETHE R 30 AR THHEYEE .
333 IHER

ffi i 2: (bias) . Z48X7H 53 AR 2E ( percentage
bias, PB) iR AR (RMSE) 3 AGeit&1EN
Pt 45 1 (Flora & Curran, 2004; Wang, Su, & Qiu,
2014) o BRI ITEE R

Bias(é):i(ér—g)/R
3 ‘ /R ¢ 0

R
IOOXZ

2

28 RN A SD ZH HE A SD
a 1.5 1.499 118 Bis 1 1.015 .078
as 2 2.033 107 Y00 0 .008 .052
as 2.5 2.501 .079 Y10 136 124 .047
B -2 -2.014 107 720 -.023 -.064 .04
By, 0 .025 .09 730 245 208 .05
Bi; 2 1.989 .104 Yoi .14 179 .081
B -1 -1.022 .096 b2t -.09 -.085 .041
By 0 .027 .057 Y12 3 287 .042
B3 1 .995 .083 713 -53 -.498 .052
B3, -3 -2.99 134 V14 .04 .055 .038
B3, 1 .994 .078 Oy 1 982 117
B33 2 1.98 131 o 1 952 072
By -1.5 -1.525 A15 1273 1 955 .083
B, 5 517 .071 o3 1 98 .085
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L, RFEREEUHL, 286 R=30, SMfh
THE, ¢HSEEAE, Flora Al Curran (2004 ) $5H4,
PB/NT 5 AfWZE e RE, 5~10 Z [ & h2s,
10 DL boh 8 2= .

34 WLk
341 ZHEAEFMETHE

T2 NWHXITE (4, -4y) BHMEESEU(B,,
—B43) BRI T E SO ( Y o0 - 730) . B
RPN AR P REL Cyo - v ) o FlAL
BN BEL (P97 0y) MYELE JAE 30 RSEES T Al
HIEMbRMEZE . WNR 1 TTUE S, A SEA
THEYE AR L fc i B, HbrEZE0N, £
GR-MLFM 258 B Atk HAMEAIAR E 1, R
FT UL B3T3 00 B H i PR 2R AT
342 RN ERR

B2 S = I FR PR ZS R L3R 3. Hi 3k
AL, TR 28 280, R TP 1 REALAL
@ ( 0'1) L‘l&ﬂ%‘%z B‘JIEIE%HFEM%Z& ( Y 20 ﬂ]

o) = SHN) Bias ZXHE KT .04 51, HE 254
ZHAETHER Bias Z5XHEZE 04 LN, HTfS
$ ) Bias 46X E I 7E 05 LV, B4, RMSE (1974
FEITE .04 31| 132 Z (8], R2ZEAXEUN, HAP 452
.083, BRUEZEN 027, AT ULAR T SEL) RMSE
HXF Fee/N L rp, BRI RS gy . 752
HEERJE, 7EE PB S bR, srtE (RPEAE ) X
PB (5200 F A K, PB A W] BEFFANIE A PPN o B
T 0 S X TANSE ) PBAHE, 25 MFEFE
PB HZHT, 1 7S5 PBEKRT S CHIE
FRigHRsr ), THMX 7 S8, BR T I 4 R
BUHRBE (y ) &0 MxTEazmsh, Heets
) EAE Y AE 0 BT, T LI 6 1) PB E LK
A JE R R T 0, WASHE L, e
18 2By PB HIITE 5 LLF, WY PB 19 A Ehn
HERTHN ( Flora & Curran, 2004 ) , XEESEfhiHE S
HCEAE R P25 50T LAZBEANTS

MIMFEZ, BMEAEREAZ RN (100 ) 1)

3
S8 Bias RMSE PB i Bias RMSE PB
a -.001 116 086 B 015 079 1.47
as 033 111 1.673 Yoo .008 051 —
ay .001 077 .029 10 039 .089 28.14
N -014 106 7 Y20 -.012 048 8.463
B 025 092 — 730 -.041 057 178.536
Bis -.011 103 562 You -.037 061 15.065
B -.022 097 2216 i .005 041 5.878
By 027 063 — 71 -.013 044 4.494
B -.005 082 531 713 032 .06 6.099
By, 01 132 336 P14 015 .04 38.083
B, -.006 077 634 s -.018 116 1.838
Bs3 -.02 131 1.021 o1 -.048 085 4.811
Bu -.025 116 1.667 o -.045 .093 4.477
By 017 072 3.397 o3 -.02 086 1.963

e Yo~ By FB,, HYEAEN 0, BORTATE PBH, HZA 25 MSEUFTE PB (H.

LT, BB RIZE R Y] GR-MLEM (158 B A5
TR PAFARRHES S HAGTHE, SHATHERR
FETEMARNT LBy, A PR e s i)
L AR T AR LA Rt il R AR

4 GR-MLFM

4.1 5

NP5 4E GR-MLFM 158 21 52 Prit 31 55 Hh i)
MR . GR-MLFM [ 58 4E B R F /N
ARG PR R AP B . AR — A

JZ2 T PO S B A S S T B A A HORAF

AR (1) , K2 AN

6}1 = 7/00 + yOngend,n + :uOn

By =7,

Drn = 7/1'0 + 7rexVVrl + yemnI/Vr2 + 7004/’VVr3 + yexpVVr4 + lum

Iu0n ~ N(O’ O-;)

/LlrnNN(O’O-rz) (4)
Hep, W, —W s iR E Tk

FfEL. DIRIFrEs,
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421 5K

MR H « B0 A =Ry A R L AR i
AHIFFE X R R il 4 3 S, PRI 4 088
XTI 260 44 /N2 DUAF- G2 A 14T Tt AAG: 564X
A M B ICEE MU T — & ZO0 AT 2
VR L EAT 1~4 900E5r . SRJG M8 Amos %X
X EAR A TIR UEPE R 2 041 ( CFA )BT 25 SR 3R H:
BRI Hd () VS B EAR LY ( x °= 492, df=2, p>
05) , HEAIW & ILEFebn 8 4r (GFI=.999,
NFI=993 ) , UPilHIX 4 4> WL A] DAAR G- i R 1 27
A BB ) i T R

WO 2 AR i SRR EMS (2014) &
W (PEarEmE R ) HEnE (226, 2010)
FRWPE34 2 H A FI0 AR 2 . ()45 i 20 N30 H 4%,
B0 H PE SN 1~4, FoRER AR E R 54
W&, MEAUANYEEE, Rl (4) I W,—W,,
HrbiEghtae teorgosim, MIVERIIT o327 1 15 45
AKEE o DUANYERE RIF RE 3318 776 ,.884 742 .726,

90 4% 24H, BIBRICRGAE: 10 1y, 453 80 442F
VRS R, 32 N, B4 48 A

WO 3L 20 50 L FFRAAE Ik
T AP0 B
423 Pt

S FRI R ERESHER, HiF 20 fiHHEEN
Vo ORI S A PR A T IESTP AT 4
T RGN LA T, Z e AT IERPEE. A
PRUE SR b S MR BB ST, PO R — A PRy
Ep R = DO RS B s N 5 N s e LT
i, LS rEsrai . RA Epidata F7FSEA
Bl SRJE 14 OpenBUGS #7584k
43 WEss
431 XS

F A 1) [ E FTBE ML S8 4 TR, 2
A R AR SE T BE ) -.058, ¢ {E FI 95% i {E X ]
(95%Cl) ¥JRMA e oM 25, b, B
TIBENLN (Og) (1 PR IR 45 R, BeJIkE

422 ok FEr#E PR35 U A5 DRl Y RE ) 22 RARXT RN,
Bk H BRI A T, HE T TEFINALE R BT = KPR -1 7 5 2250 T
4
A Al se t1H 7 95% CI
[EiregdIa
Y00 -.058 880 -.066 — [-1.534, 1.875]
Yo1 -331 357 -927 — [-1.035, .395]
Rl HILAE
o 1.690 237 — 74.83 —
432 TiHZSH SR SIS, 20 £ PF 43 01 17 1 v A

DU H FEREFTIX 23 BE S EOL 3 5. B IR
(2012) #8 i, IRT AEZL T B0 H X 43 B X FE 3
PLE, b, TH 2 X, WH 1 MmH
3RYIXAPEE NG AT, TH 4 19X 00 A, PN H
A —MERER(E (B, ) YWARMIR, “#A7rx e H
AR 2 4y, HAIE 14 5 AR
BI(E LN, AR AT H R A 15 3
Oy, MSFAEAETH 2 13 F3RAS 3 43 H0 4 43 X g
FEXSEER
433 TFrESE

FE (RGERIEF S ) FTNAS &Y [ H R 4L,
R 1 Rl ™A%, BT 0 FRAEAETES)
TR, BEEE -1 R AE SERA RN . T AT T
A3 BB 2 G 7 RE A -.809 F] 808 Z [H], PF4 61 9
(¥ o) MPETE™ BRI (y o= -.809, ¢
=-2.18%) , ULHHIZIEAr G I WL (Y TERAZRON
W3 51 17 W A% (y q0 = 808) , TG 6
F1S EE R ZWAFEE (v =067, v 15=-033) ¢
L1 ) e RO R A 25 0 T 20 v 153 B
IR R B E5 A T R I L

5
a B Bi Bi
OiH 1 408 (.054) -5.518 (.871) -1.007 (.598) .834 (.618)
biH 2 245 (.035) -3.846 (.785) 984 (.629) 4.624 (.906)
TiH 3 .646 (.075) -4.198 (.742) 3.473 (.708) 7.451 (1.035)
TiH 4 3.334 (.451) -2.587 (.645) -1.817 (.614) 1.094 (.607)

W S PNSEIRIER (se)
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X EIHERE, TE0 (res) MA{HO (conf)
PR A 0 A 2 X6 T 43 B3R BT A A i A
£ (y,.=0276, t=2.19%; y ., =-176, t=
-4.889% )  Hi, THUTL (res) XHPE ™05 A IE
I HNVER, PP 01 seAE O, AT P
A 1 E A (conf) WX P43 i i FE 1 E 1)
AITINAERT, PEor R AR CBRER , DIPE i As
FIERN, B TSR, W RRE (emo)
PRI exp RSP D3 Sa /™ BEFFTC B35 R MC y o=
0.009; 7y ,,=-0.015) .

S VE 43 510 BEBLAS R Y AR X /DN, 43 A i
1E 088 3| 473 Z[a], H{EN 130, FrA ST DR
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PR B AR R . o, AL T BERLAL
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Wang, Su, & Qiu, 2014 ) , FEHFILE (2016) HE T
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ABFURFR G T A AT T As i ( JCac
BT ) T 1) [ Ry AN B AL SO A (R 4D O
e IR RILASON, () 235 R ARG T [ e 50, BT
— R R SERE IR R L) . R, AR AERE
MU LAY (R JE R T ATE 3 R0 2 R PR 2R
iR e S T (R IR P 3 300 . e R R

M) /N SE AR . MRS 25 SR . B e
A EW/NYTEN T, FETANTHSE. 815
B, TR AR g 14 BT ZR ORI 5335 181 52 R0 2 B
BN EEh (3284 ) , WA EESEAF R
R ZSL, eSS A BRI R, Ui
HOR R A5 AL T, GR-MLEM 0, A48 - Hb S 9 A5 764
RIS 5k, GR-MLFM [ 5¢ AR AT 11, 7E
RIEEMPERY 2 g, AR Rt 100, 1
IRT A MCMC BA A AT B R A REAR
PRI AT AT GR-MLEM 7E K R EE IS e b 2
AR T RS P
5.2 GR-MLFM 7ECEIE 5 o i Bk

SRR, A 20 A b, BARZE K
ZHOVIr AR R E N R G2 (o 51 9BRAM ),
BRI PP o 22, —Fh R PP A AR 58
B, SRR A T o AR PRy B3 B
AN B S VRS = SRR % A (T NN S R 5 2
G T, RSN TE R AN S R AN [ i
FEARER AN S, RIS 7 B ARl AR ] R
—ERRRENE, MRPEHT AL ( Wang & Liu, 2007;
Wang & Wilson, 2005 ) , i HH X 6 3F 53 53 HAT #5055
IS AR .

VEO3 3 B BT O R AR 0 23 0 2 M S e 173 245
& ST (TH V= 1% 0= o 1 s 2 oL D O o et SRR
YEFRIAR R o STAT O mT LALE 8] T P50 A 2 5k
N7, AR DT R 1) B4 () AR RN o 3
—45 8 5 Bernardin 28 (2000 ) FIWFSTSESRAHIE . 35
R, WGEAR 2 BLTE Kakni. FIRE, IFas
55 S5V E ROV A OC FR 5 Leckie 1 Baird (2011 )
LA ANERARFEH, BRHTFIEN0,
PGk e H o Fn . HJE, AW ARSI
FIEAREM IR AR ST AFRZE (Knez,
1995; Knez & Enmarker, 1998 ) fAE25, A AW
FRAEBAGLE T, PEIr A5 7= A S
TAETHR G 4 25T, WIPE oA ™46 . X AT fE
B9 5 X 4 AR 0 S AE R 22 5. TF Knez Fl
Enmarker ( 1998 ) FYRF5EHT, A PRI 25 55 R B
FNEWAEZE, RIS BT IR 2R T 1153
HOCRREE WA S R AR R PR X 25 A T
oA, KN ke FURNER e PRI L
53 MsEE

KRMITRT LA R SB—, PEOMIESE I 4
J& o ARWFGER B 98 258 R, BT AS 2
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Formulating and Applying Grade Response Multilevel
Facets Model in Scoring Open-Ended Item

Kang Chunhua, Sun Xiaojian, Zeng Pingfei
( College of Teacher Education, Zhejiang Normal University, Jinhua, 321004 )

Abstract Open-ended items played an important role in evaluating students’ skills, such as analysis, synthesis, and problem solving skills. During
scoring open-ended items, the rater effects would occur due to lack of standard answers, as well as lack of consistent cognition for the rating rules
between different raters. As a consequence, the scoring results would be affected by the rater effects. How to estimate the person, item and rater
parameters precisely is an important issue. Some researchers formulated the GRM-based multifaceted model, which was called grade response
multifaceted model (GR-MFM), to estimate one’s ability and handle the rater effect when the tasks were successively processing. They used two
simulation studies to examine parameter recovery for the unconditional model (no predictors were added to the model) of GR-MFM. Results showed
that the model could recover all the parameters very well, and GR-MFM was useful and reasonable; also, results showed that the random effect
model were more suitable than the fixed model. The purpose of current study was to examine the reasonableness of GR-MFM when both person and
rater predictors were added to the model, which was called full model of GR-MFM. One simulation study and an empirical study were conducted to
evaluate the feasibility of GR-MFM.

For the simulation study, 2 levels were formulated. Level 1 was an IRT model, and in level 2, the gender of students and 4 predictors of raters
were considered. The R software was applied to generate one’s response matrix. After that, the OpenBUGS software, based on MCMC algorithm,
was used to estimate the parameters of the model. Bias, root mean square error (RMSE), and percentage bias (PB) were used to evaluate the recovery.
The results indicated that all of the estimates of parameters were closed to the true values, and the absolute differences between the estimates and true
values were less than .05 across all the parameters. Meanwhile, the RMSEs of these estimates were small enough, and the values ranged from .04 to
0.132. Furthermore, although the 7 PB values were larger than 5, most of them could be attributed to smaller denominators, which meant almost all of
these parameters showed an acceptable result. Based upon these results, it could be considered that the model could fit the data precisely and stably,
and was promising to apply the model to detect the rater effect.

For the empirical study, 4 open-ended items were used to detect students’ problem solving skills in mathematics, then 20 raters were recruited
to rate the responses of 80 persons who answered these items. Also, the gender of students and 4 predictors of raters, responsibility and stability of
emotion and confidence and rating experience, were added to the level 2 model to investigate the rater effects. Results showed that among these
20 raters, almost all raters showed non substantial rater effects (severity/leniency), and only rater 9 displayed significant severity. Furthermore, 2
predictors of raters had significant effects on the rater effects, among these, responsibility had positive effects on severity, and confidence had positive
effects on leniency; while the rating experience and stability of emotion of raters produced non-significant effects on rating results.

Key words grade response multilevel facets model, full model, rater characteristics, rater effect



