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I b 3 B — S R 45 BIF S G A — 5 P T
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B (B2, XFEEEBEABLSL, WARTT, Bk
G4 22 B SCE R N RIRS 1S5 T A2V, [A]I,
Hah B85 2/ PR, EZ2000WnEHKITIT,
THER B ARINE . S T 5 e 28 S0+ BRE 19 SR R
PRAC I £ B v 0 PR R E A e (RE AR R
AIE S BIS ) K AR T o [HIX W E /Y & A
[] 19 e SEL B, MR 3LIE 5 28 i L O B — A,
JB& T REALTRE 3G, B I g SR a2 T A
T, EAETHE I & AN ), R ge it
(77 22 o e BEAL, HAR I B 52 B g 00 R OC AR
AR AN [7) B8 f  000 R T B0 0%, A B
25 R 2P E BERROE . T H B B ) —Fh i
AR A, I A N AR sl oW 0T AT, E
PPN A B N FRRURE R, 25 S8 i R K
0 56 75 H 22 1) A ST O R (R, S Uy
TR, 2002; #:50, 5k, 2003). ATLLA, #
AEFRE T 22 My K B0l /0152 26 g ), 3 ok M 2
WA A B2 S D, Il g AR B, 1R
HR R/ N R 22 RN AT T S BRI B 2
Ko B Q] v Al E g5 2 R TR SF- AY TR) e, > B
WA S B0 BB e 455 ), GT figth i
FRATHY R, WL H S EL S 03 B ] 1 GRS 3 A7
ZR, B R R, X AE R R RER LR
KRG Ferh 25, PRI H 2 B e 2 B — A~
FORE; 07 IRT D250 BR A R 2R A 52, X LS 4
BORATICIE, {2 0] Ge 3T B0 4R, i 2
FLP RO A THE, XA TR AT DA 3 M 5T A [
HiE b 22 5 i 08 5 (U B ™ i #8OH 2R ) &
(Cronbach, Gleser, Nanda, & Rajaratnam,1972; Li-
nacre, 1993). [RJEF, GT Hl IRT (437 & £ AR 9,
GT sRIEIH . F A Y ] B et K 6] ook, i
MFRM & Jily () 2 500 H 22 0] A4 22 S 1 S0 B Y
— 2P (Everett & Kulikowich, 2004) . 4 F3AF4
JE SN HNE SR WA 0 B bR AR Y 5 G 4 AR
5 H AR B0 R A5 19 J5EAG o3 BN AR LR, R
LI GT; 17 2R S 225 G2 5 B A A 28 i 52
B B KR 2 /bR, BNiZE ] MFRM (Li-
nacre, 1993),

DUAE— B Bz o2 g H, AU AR
R KA T LT, HRAEAZR . LA
IS . — D E RPN 2, W
RPisohEZEB AN, B3P, ML
{2 iz ) R B ) 5 R HL2:, SEBr B
JE— AR, B3 RS ZIE 8 5L A

S REAKT 2, A7 2 LS SRR . LAk,
RZ FEm H i, W AN FUIESr, #H 2
FELCEHEAT (A 2 R rp AR 3R A, R 1 Ol A
NS IS B NG — 7T, R G
— N, A TEACIEHEIS R, ARG
BEok I H A5, XS A A S A H SO B i
[ X 2008 dba Bz 25 ok 55 7k & BkK 1743
BEAT AP A, — 7 TR AT 25 4 A0 Y i 1 LB A
VAR, HARHEAR DY IR 46 3 505 B4 Bz 0] )
KR TEA 25, W] BeHE = W & =2 (] A9 SC I
T3 —J7 T, 5 5 HAWAH G R 22 0 PP 43 18 52 i A
RGBS A MR E— M ERN .
it — 20 4 = B AE S VR 43 I H AR 2E b R it
Ji5gi o8

1.1 #tiesEie

EL M S ES D, 15225 FUE BRI A — 1 [
TEAREYE Lo FEan, W5 B R R PR B Ak 1,
TR 254 T AEAS [ [ 5 5 S i RS BRI
B —F vt R2ENE B TR R T ke g &
M. B, —ANJE il e fE 25, H
AedE I — IR 22k IR . MR e 2 ME R
By, mlgESy BB/ — L A AR KA L
X, PSR ] RE 23 J0 T TR I A0 o] i FH X 2 F
o BRI A — U0 AU 2 RE A 3 G T 1 ) 1
BRZRIE N EATZ 38 HARN 15 S o FEARALPRiS
, OULEE S BB A R S O SE A sl i AE H  — A
FEAS, WREE 5300 7% S 43 i b D H AR 19 7 22 07
(FH >4 T2 M) 2 Je b B0 B0 DTk 28 ) . -
Al 300 A0 T Y Ty 2 0 e L N A S N R 1TSS
YN 8 7 25 43 e S DN S ) T 22 () 38 HLAKON Y 25
A3 (b =AY T ) e e, DU R 25 T
TTHR AR 5) o T 25 53 B BT X RS UL T 7 1Y, AR
7 22 3 1 B RS, FRATTHE AT LUK 25 0l TR 742 S50
TER RN o AL RIS M 4l X 215 B 1 Y — 0 >
T8 M PR b 045 FE AR S AL ME S —HE AL R
#((Brennan, 2001a; #HH 5%, 2002),

BEAL IS A 58 53 AL, 55— 20 WAL 5T,
NN G WFE . G USRI B 554E: A =
4 X6 G RN e 1 B, A 00 A0 T AU 4 B
DL R e Bt A A8, A T S g B SR
R ok o il 2 S, i H AR DL S AR 22 140 1t
00 TR ) 280 K 28 B WA T R o AR A G S A
77 i, FEEALHE T T PUAME B

1) faxfiezs, Byl Hirg | E AR R 2Z 55,



8 1 aEk % GT 5 IRT A HLES: db Rt Bia £ 5B 7 10 KBk & Bk by 775

HoAth v A 5 22 53 B Z RV A8 0 2 22

2) MXFERZE . BT I E s S I Tz fE)
149 58 HL ARV 14 T 22 53 et 2 RV AR G 52 22

3) WAL FR B AR g B, W HAR T 22BR DA
EARS SHXRZENM, IR Ee, ek R
B WAL R BN BB FEL A 0~1.0,

4y nJEEPEFR R K phi 28, I H AR T2
FRLVEAR S S4axtiR 22 R, s, e
SRR HIUETEHE D 0~1.0,

BEALA T 055 — 20 e i oe, PRk D i
7. D WHRMAES EMRYE G PR nygs R, #atim
AL AT A A S R L I A ]
S54y, TR 2 PS5, TEREAR S Y 2 1
AT AN AR Sy 0 KON, HETAG A I R
ZEFND RS BEFE bR, DA DA F 328 B Ay 5 L g 00 6
Beit, MR UMK (Brennan, 2001a; 4% 75 145,
2003).

1.2 % m Rasch &

TEL L B b, I E A3 R O TR I 3
B R, T X 3 B T A T SR R e 1) U
I H, A8 R FIHE R R R LA ] — > R
FEZ b, DI TG W B o0t A 2 A0 T A
B SN, 5 M 00 ) S A, A, 2 LT PR A
WE AL 3 HR A5 W 40 75 4 2 S FE R R, i SEBR |,
JCIRE: Liker ft 402 Bt 90 91553, #ESH R
Fo LM HEIR Y X Se N, S I E BN FLS i
7 Il (Embretson & Reise 2000; BRI 45, 2002).

Z 1 Rasch il 5 A5 % (MFRM) 2 X 101 H 5z vy B
OBLA A A LA Rasch B3 )& . MERM AU AN
HoA 5 5 sy BRI A5 A — A i 5 il 28 M it B IS
1R Bk AT, T H RSN T3 3 Z B A —B
Mg R A —E AL S MEE A — 355 i 52
Wi, MFRM 2345 20 T ) B — AR Al A,
XT8N ASAR 5975 53 5 X A THE Z ] Y
VEHC R FE, MFRM <32 ff<fl5 g it X2
“infit” Ml outfit”#4 /7 {H . £ MFRM FLAI 1, X 4>
St mrIEEE R 1.0, FaEZ 0, LA EUYE
JEE, KZEZIAMNIZAE 0.5~1.5 Z [A], Michael Linacre
IA/INT 1.5 BRI, TE 1.5~2.0 ZEAEA
R, KT 2.0 WP N AL (Sudweeks, Reeve, &
Bradshaw, 2005). {H 4 1R £ 0F 58 I\ R N % 1
0.8~1.2 Z[0] b ¥ & P (Engelhard, 1994a, 1994b; Li-
nacre & Engelhard, 1994; fMREEL, TKIESE, 2006).

AN, MFRM B AL GRS 73 B £ Th1 22 7] 1) 58 .

RO, 3X A A2 H AN XORR S N T B RE 25
(differential facet functioning ). UM%k H b3 i 7]
T LR HE I E AT oy, XU DL B 2
FA T H AR TR E ARG 0y, X2 0
HIRE2E 5 . MFRM A AY 25 0 T [1] 9 54 58 BLAK
RIS TH I —A LA logit S BLA7 A “fif 22 (bias) ™73 A AH
WL —A z 340, W2R 2 PR XHE R T4 T 2,
UL SE BNV 2 2% (Linacre, 2003).

13 HEERR

TE FCAC AL BV A0 H S0 #EIE ) MFRM i,
FATA b T P AR A B o b SO — 24
Wb 22 S LA R A A T I o XA
£, 35 M T8 (facet) . & H. %% i (interaction) 1 {5 J&
(reliability)(Sudweeks, et al, 2005),

TEMAE S D, S Ar B0 & H bRy 728 5 8ok
G, TN E AR LA A I 0 DU A k2 R G
BRZEEAYARIE; M MFRM WA Sy B A7 B 0 T # J2 E
AU R G R S ok I AR b iz s 51 | [l
AL, ML T, B8 R RN E R B
b, [EIE A BUE R, M7E MFRM H, =
AR T .

ME AL BRI v 22 5O 5 5 25 W AT KA A b iy
SEHAENARZEA, X A — > R0 ] Y 58 E AR,
Rty —A T 225 AN KN TiiE MFRM Ho,
000 T ] 79 58 B AR50 B TN kg S 0 T Ph RE 2 S, T
HIhfe 2 55555, L— D200 22 B 48 1 i
o tan, AR5, anlRkiz s il 5 A L Z 8] 5L
HHON W, EAMALEERUE, B RS — DA
“Jo Bl U< B 010 25y s ny Ak, TTFE MFRM,
BT 191z 3 015 BT A A DL 2 18], ——#RA —A>
A& H RO AL T

BEAEHIE ) g RECFT phi REL, #EA N2
U RERIR 15 B 28 BN TR ULRH B4~
A= A 53 R (B T LA e i 42 3 7 KRR T
£ MFRM 8 50 A4 v, 6 4400 T 47 A S AS
W5 BE™: 43 855 (separation reliability)F143 5
Lt.(separation ratio). iX W48 it AR & H R A i)
T MFRM A i 2 0 T 7 A (] 2 3% ) 174 28 S
R/NHIFE bR, AEIX 25 i A A RUBER [R] - 38 1
J& Adj. SD ERLA RMSE 1421/ R, HAZZE Y 0
FNTCTF Ko 0 B A5 B U 2 LS S o SO 2 S Y
FeBl e, HARShYE FIAE 0 F1 1.0 Z ) o XA
(] P00 T A 56, 3K PSS T Y /N 2 SR AN [
o — Mkt X T I 6 2 S O T ke, R A3
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BHE BE RG> B LUJR AP0, X T A A 5T 35 AN %
AR TR B, — S e Ay X P Ge i HE /)
AU o B Ry AN T B R M AR =, PR Y2
5500 AR A TC SR I A S o TN B I T, ) A
24 Cronbach o ZRE, [H kR 227 I Bk ] {5
(Sudweeks, et al, 2005) .

2
2.1 #iR

12 2% {4 120 2008 4EJE T iz 2|
KBk 5 BROK B8 0932 30 51 AR R IE S5
X 12 iz o B % H Y FEE 8 B Ak,
[ EF, FRATHT LUA S ET S LR Bz S Uedgiz 8h 5L i
SRR AR S, XA AR, X 124188
Bt al M iz B HT S JU i B8 23 388 3
G —

22 R

2008 A iz 2k 5 Bk RFEILAG A A L
F5 o MRAEZ sh B A Bk A5 7 1 7 i AR Bk R B ki
7, BOKSVES RIAET . mJE . BB
AR BN 6 Ao RS BIER R, dz gl BaT
FHEM AR RS RS E L 28
FEATRN ) 1l G B shVE LB R R 5 ke, AN
REEE A . #5122 0L ] 1 A7 P R T 7S 21 B R 1 it
¥ o BABOKSIME—MA 3 B304 M ESMIn—A~ 55k
KARIRT, LA SR LE 59 0 B I T A 4 R R % L
FEIH 7 ZEA, 43072 B By B RS TR
E AN EIA I SRR ES IR 10 4, &R0 43,
PL 0.5 JE47 R0 43, ANGF 0.5~2 43, i 2.5~4.5
O3 U 5~6 43 AREF 6.5~8 J3 Bl 8~10 43 #H 51
RAEZ s B BB EM . MG, &k, ahah
YEFNATK SR 05 e o IR 7 443k
FIRFTH B, SeM 25 A B 43 AP A eIk
gy, N 3 ARG 3B AR LUz 3l BT k)
YERIMERE REL, (EAS HZ S ER A5, NG
AT A3 IS 2 RS, SRS AR R S S HE Y . A

WL 932 B0 0L AR 53 2 AR st . ARk &
BOMALR) [ 1 a0 -
23 HIESWH

MBVE R ifth, FATHEE ) ME, BEE A [F)
— 1S EdE T AT, 8, AP R
SIERI AN RAE A AS S ok, R B R 4K
8] 5 Filiz 3l 51 FEH 51 DA AR SRR . H b SR
JiE R BUERWE ) 558 I E e 2 2 o SRR
HOMERE RBORMG, SMEE SR, MEE RS, B
B Bk 7K 5 B A ) Sy g — > Bk K Sh AV A 2 T AH R 1Y
MERE RE, EARTESIPELLN . e FEIH (BhAk . Bk
B aetlE L SRR SR B S R 0 R B T
T 25 S ok i e LA . Pr LA, XERE R B 2= SRR
% LU b R S EA B 1 25 57

> F Robert L. Brennan %i 5 () urGENOVA 2.1
A AT AR B 43 B . TESEIER A T, & fiis
B RAE—A~ B H Rk £ —FhodE B2 R EUW SR,
MIRATTE B[R A% EE 8 51 3 O (personal) . [A]1 &
(round). FH| 5 (judger). XEE R B (difficulty) U
KA B SN, $2 B8 di(p x r) x RSB gEA T RCE 0 A
B, Oy 220w IR, SREMERE RSN T R
S T (Brennan, R. L. 2001) , ek fH p x r x j 47
G 5%, N 7 IFAEXMERE REAEE s Bz W] . IR [E]
B ZRUEAA 2R, RATWHAT LI RECh
KAZ &, o sl LRIl G o B AS 7 2550 0T, ARk
) VR S R B 5 A 0 B S L — K
P o TESEATHEAL IS BT Z 00, AT 20T R s
AT A FFIR AL 3 . D 98432 30 51 i e I B AR R il
it HAn, -7 pxRxJ 5T, MERE REUE N —4
BN T, 512 3l 51 A ]G P03 38 AW AETE TR
¥ (Brennan, 2001a). A T 1EMERE RECNAEF, Br
PARIRF B T (p, R)xJ BFFE 3Tt X R i s 7
T, MERE REUCAA D& HAnA — &5 3, o ME
JE BB — E YL NIz 3 Dot T DL E S, XERE &R
R G JZiz 3 51 F B BE R A5 . Bl 7E TR
BE R B AN BAR RIS, BIEWgA Tl

U4 AANERS BRI 3 A M — BRI 5 A BUR S BN O 07, WRRBAH KB EE), A
FRF TS B A1 ], 27—, 37— A2k, LIESsH). 28 5 AR afER T 4 M8, 28— RiEERR S 5 A RHRFAABK); 5=
3 B R B S A 1) 38 = BROR B T B8 DO R B AR, THENR T . 5 6 4L LA ULR A 3 K. LR
56 A (R LBEK); 5 BRI S OK B T T 5 =GRS B B G E I B) Blince 1473 fE 6" RN 6 LR SLBk

K, 1R K A — 1 A Bk K J7 0 B, <47 Fon B PIE . FEAn<632”, JEIREE 6 LR L BkK SR, R B BRK O i B — A

B3

FEM S LA —FREEE . TR SRR R B K 2 th 88, AL ACELR) . BUER) . COfEE) . DEIEHE{4)4 f, flin: «“107B”F7R 1

T ES = A2 S AR o <5253D 3K 1) Ji5 M TP A 2 e A — a2 i 4



8 Arask %5 GT 5 IRT AUHLE:: dbEURIE S 7 10 KBk & Bk 07 777
o BN, FoA 1t n] DL X A3 2 ) 6t iz 5] B3 1) 26 BUKE e A ) B 2R B0 78 FE [/l — 2 IR
a2 i) 55 AE 38 B A S W i — > — 4y o a8 ot e AR [ HEZR T ¥E47 L 88 (O’Neill, Thomas, Lunz, 1996).

B BRI, A BRERE) B I B .
KW H B2 FE ) MERM AR 1743 B %
$&, fiff] John M. Linacre 4iE HJ Facets for Win-
dows 3.54.1 RRAR AR EICHE HEA TR AL 3 o DAAS 38
R EAIE S AR A Y A5 o AR =, (]
g EEsh i [ mA . &AL, MERE R B
0T B S VR 58 KO XA A BRI . AR IR S8 ik
FALBERE THERE RSN 3. 3.2, 3.3, 3.4, 3.5, 3.6,
8 ILbANSFEGL A MERE R AL, AT i WEAE 1
IME N 3.5, BRMEN 10, SRR 0.5, K555
A —E IME A AT . BEAh, MFRM B9 ARE 71
SRR AT b 37 TR RE G LAY, @mmwr§
B AT kST T4 R BB R A A, 3R e N 46
MIBCTHTORs 72K, BME R4, MFRM
RBAbFE: RN IE B DA SRR T O MERE R

3 4EE

31 #Hkoh

311 GHIR WFE 1 PR, BIf 71 RKIE
()5 255y wEAR 8 T Ak o ARPE X 28 7 25 43 1 (1 R,
FATTRT LA WA U8 1 A8 S s 22 ik, IF A
PP TRkt . AWFSE IR R e, BI04
e =FHAL RN S AT . R 1R, BRI
SEOR I A B 5 B A 5 AN, RS S

66.3%, Wiz B B AEAN ] ) [ i A5 50 I HE Y 2
AR, X5 R, TR — A i BdE TS B
BUARXT G AL, AR TTRERY, EEAERRAG T
HRS, T EMTZA AR e, HARIE MK
F/ MR YA H ARAY RV (20.96%), B 8]
A HEA ZF R ERN(8.32%), [B14(2.86%), #E

B BIE, (042 B T3k 0 5o 45 0 B 22 B0 F (1932 3 M 5 # N 38 HRUV (1.36%), [FIA S5 HIKEH.
G IR IEAT TAEH, B LA BRI bR AL (0.48%), BRHIRYERN(0.00%).
£1 FHHPEMERREMNTRIER
AR SR df SS MS 2% W iy S H 4 L

p 11 239.50 21.77 7.69 0.34 20.96

r 5 57.44 11.49 7.65 0.05 2.86

j 6 1.58 0.26 0.36 0.00 0.00

pr 55 415.70 7.56 0.13 1.06 66.30

pi 66 17.38 0.26 0.13 0.02 1.36

1j 30 6.76 0.23 0.13 0.01 0.48

prj 330 43.93 0.13 0.00 0.13 8.32

3.1.2 D #3xE sl FE RG] AR S HE
%, PR FRATT B8 S0 AH G ARE Ak 22 50T 3 46 % E AL 7R
o 22 WoR THEMAE LR R A4k . BH B BCE Y
LN, AL R B S IEOL . 3R 2 W LIE
F, £F pxRxJ WG, MEAEGE R 7, I
BIAECN 6 BIELLT, HXHEL R ECH 0.65, N2
R, ATLLE ), ﬁﬂimﬁémﬁmﬁmﬁmﬁ
FESZIRANT, 1 ]G i Bt 0 AR F XAl 3 A 4 B2
M LUK o 5 Rl EE, FRATIN i = 3, pXRXJlxIJr
HRAEE— A BRI T, BPMERE 2B W —ANE 8 it
FE 2 A [m G B T 58 B AT 55 0 M B R B0 —
HAIA], NI 2l DAE [R]—A~ ] 5L BT 36 3 50 i ) AT
55 WIMERE AN E AR . T 2 ATt R B, AN[AliE B
BB ME R R AR W 22, F(11,487)=11.27,

p<0.001, FEANIA][AI4G 2Z [8] A 3E B R A A 25 2%
S, F(5,487) =115.55, p<0.001), U+ H 45 F 04 P
H W EE AN S HMERE R B MR A TRIE Y, (175
pr i 5 25 4 it AR ME E R A IR AR 5, AR
A XA Ak R B R A BERE OK, BT RL, 7
pxRxJ Wi, AR AL 2R KA 2 AR A 1 L o
T IC A H e FE R BT I A8 S RN, HELLKE
W FEC A T PV FH AN A5 RS TRl . AR5 S e T R
FEES ) — AR, B IFAS 2 R RE S 25 8 UT A ] T
EMHH%z%T#%%mmxyﬂﬁﬁ&ﬁ$,ﬂ
VIE R, AN EIRIFE T ¢ REGEMAK,
TELOE R B R AR IR 2ERE, ¢ RECN 0.99, dEF
ZiEe HIBEMERE RBUN R, SR g REUNIZ
BAHX A4S



778 R Bii| 27 i 41 %
k2 DR
FHH AL
1 2 3 4 5 6 7 8 9 10
|l A %% g RH
1 pRJ it 0.23 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24
2 0.37 0.38 0.38 0.38 0.38 0.38 0.39 0.39 0.39 0.39
3 0.46 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48
4 0.53 0.54 0.55 0.55 0.55 0.55 0.55 0.55 0.56 0.56
5 0.58 0.59 0.60 0.60 0.61 0.61 0.61 0.61 0.61 0.61
6 0.62 0.63 0.64 0.64 0.65 0.65 0.65 0.65 0.65 0.65
7 0.65 0.67 0.67 0.68 0.68 0.68 0.68 0.68 0.68 0.68
8 0.67 0.69 0.70 0.70 0.71 0.71 0.71 0.71 0.71 0.71
9 0.69 0.71 0.72 0.73 0.73 0.73 0.73 0.73 0.73 0.73
10 0.71 0.73 0.74 0.75 0.75 0.75 0.75 0.75 0.75 0.75
11 0.72 0.75 0.76 0.76 0.77 0.77 0.77 0.77 0.77 0.77
12 0.73 0.76 0.77 0.78 0.78 0.78 0.78 0.78 0.78 0.79
(p,R)T it

1 0.90 0.95 0.96 0.97 0.98 0.98 0.98 0.99 0.99 0.99
2 0.91 0.95 0.97 0.97 0.98 0.98 0.99 0.99 0.99 0.99
3 0.91 0.95 0.97 0.98 0.98 0.98 0.99 0.99 0.99 0.99
4 0.91 0.96 0.97 0.98 0.98 0.98 0.99 0.99 0.99 0.99
5 0.92 0.96 0.97 0.98 0.98 0.99 0.99 0.99 0.99 0.99
6 0.92 0.96 0.97 0.98 0.98 0.99 0.99 0.99 0.99 0.99
7 0.92 0.96 0.97 0.98 0.98 0.99 0.99 0.99 0.99 0.99
8 0.92 0.96 0.97 0.98 0.98 0.99 0.99 0.99 0.99 0.99
9 0.92 0.96 0.97 0.98 0.98 0.99 0.99 0.99 0.99 0.99
10 0.93 0.96 0.97 0.98 0.98 0.99 0.99 0.99 0.99 0.99
11 0.93 0.96 0.97 0.98 0.98 0.99 0.99 0.99 0.99 0.99
12 0.93 0.96 0.97 0.98 0.98 0.99 0.99 0.99 0.99 0.99

3.2 %TH Rasch 447 SR, FESERRIEGE R, SR IR TR e

321 EEBRE FEIHNAE 12 SIS N HABAAMTH . EAEENE, £ 3 MRS

RE (AR T, Rasch AL H A4 RE ) (B2 A5 i

2008 Bz 2 e LB HEA (Fh S 2K : 11,

10,

JU(Embretson, et al, 2000 ), #4724 logit. 3¢ 3 1, 10
S8 B B 11 5428 8) 5 1 infit A1 outfit &8 K T 1.5,
NF 2.0, BEBHIX BN 3l 51 915 43 1948 S K TR
RUBT ISR R FE B, W] BBAETE & ¥4 K ol # sl Al
0L, (AHAS A8 sh g B I K is, BT R
BEZ A0, 5Bz, 32 30 G A% 43 2545 BE R 0.98,
TE R 679 iz 8l B ) G 0 22 R R R TR
TR, 1y = 517.5, p<0.001, F£Wiszh A 2 M
RoxRiE, XFESRERE. TEEN.

SEBR R, 38 80 B R N 44 HE T 2 Se i
2 1A A 20 S R P A B v 43 . P B A 2 S
B, RJE SR R BOH RS B A4y, FFARIESAS
15 B A AT 4 WHERE . 1 MFRM il i B4 434K
JEWA 2 BIBR . A L AU R AR B, 24

9.2.12.5.7.4.3.8. 1, 6)fKIAEH B3 (=0.979,
p<0.001), (HLAG Kz sh B HEF A 22 5, XA
R HBE— S E LK L

322 AR R4 HHEEEF G MFRM 43
Mra o wia A BT o I S A, A 505
BATOTLUE H, 2 S8 A BT 5™ w7, 3 58 A
Faky, PIEMIZ 0.1 logits, VA F 3 A 56 ™ 22 31
FRASIEAR K, 98 /™ BE AR E2£(0.03 logits) B AH X H
AN BT i AR SFREEE SR, N infit F1 outfit
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F 3 BRI MFRM S
D &8l 5y HEJIMH SE Infit MS Outfit MS
11 Mathew Mitcham 1.29 0.10 1.65 1.62
9 Gleb Galperin 1.05 0.09 1.37 1.40
10 Zhou Luxin 1.01 0.09 1.70 1.62
2 Jose Antonio Guerra Oliva 0.56 0.08 1.35 1.36
12 Huo Liang 0.51 0.08 0.67 0.65
7 Thomas Daley 0.19 0.07 0.56 0.51
5 Mathew Helm 0.19 0.07 0.58 0.49
4 Rommel Pacheco 0.10 0.07 0.71 0.68
3 Patrick Hausding 0.00 0.05 1.32 1.25
1 Juan Guillermo Uran -0.13 0.05 0.64 0.74
8 David Boudia -0.16 0.05 0.73 0.71
6 Thomas Finchum —0.24 0.05 1.08 0.90
Mean 0.36 0.07 1.03 0.99
SD 0.50 0.02 0.41 0.41
@ : RMSE =0.07, Adj SD =049, & =6.79, 7 EFHE =098, x(211) =517.5, p<0.001
F 4 HFRH MFRM 54
FH A FE SE Infit MS Outfit MS
2 0.04 0.05 0.81 0.87
5 0.02 0.05 0.91 1.14
4 0.02 0.05 0.93 0.98
7 0.02 0.05 1.00 1.06
1 0.01 0.05 1.23 1.28
6 -0.04 0.05 0.77 0.74
3 -0.06 0.05 0.90 0.90
Mean 0.00 0.05 0.93 1.00
SD 0.03 0.00 0.14 0.17
#:: RMSE = 0.05, Adj SD = 0.00,5r & L< 0.01, 4B {FE<0.01, X(26) =3.3,p=0.77
Ph b NER N GUAS R AT 23 A0 LA S A 25 18, Rz, 7EHET B R, MRS 3.5 Al

FE ) G T B AR S 8 AR B TR, 4y
fE RSB AN T 0.01, x& = 3.3, p=0.77, Bt
HH Y A R 0 A [R) TS5 B2 Bl B I 15 0y 22 5
T

323 MERHE & 5 U MFRM X A[FEMERE &R
AL, MEFRM i H 9 0 B2 (85 A0 45000 104 X g

33%¢%ﬁ§mﬁﬁMmMﬁﬁ$mm§H?$
PE TR AN, 56 4 DXEEEHG.4)1 outfit
1.27, ULBH7ERXMERE [, A W8t i, o8
{FBERN GBS LLAT I 2.68 Fil 0.88, x5 = 51.4, p<
0.001, KWITEA [F] 1 MEE RE Eiz 3 1% r 22
LT E

£5 MEB MFRM 947

B ) AE SE Infit MS Outfit MS
3.8 0.23 0.05 0.94 1.19
3.6 0.19 0.05 0.77 0.69
3.4 0.07 0.03 1.19 1.27
3.2 0.04 0.04 0.93 1.09
3.5 -0.09 0.08 0.38 0.42
3.0 -0.19 0.07 0.72 0.80
3.3 -0.24 0.08 0.67 0.75

Mean 0.00 0.06 0.80 0.89
SD 0.17 0.02 0.23 0.28

. RMSE =0.06, Adj SD = 0.16, 4y Bk =2.68, 5B

JiE=0.88, () = 514, p < 0.001
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324 [E& W&, Lha baE TRIEEZE. A&
6 ML AT LIS, e HIE WE 5 kT
FSBEARXE, 454 infit F outfit FUTE N KR, H—i
S A0 K8 ) URIEERIE IR, T PIEE (3 F 4)
FIEA ST, 328 8 51 Z A AS5 A RERE i JT 1
B B (infit 76 0.6 Z247), e Mige Lhac iz, ot
HIRAEE NI IET, 1230 0 115 50 22 i i 3
I TR RS RSN TS D (outfit>1.2) . S
K&, WRIE MFRM 89451, FIAERISE A 2.96,
SIEAEEEN 0.90, x(5,=50.3, p<0.001, HIAIH [ml4
Z P 2 5 0

325 FEEREFR TG MNEHIDEE
MEACREIE, XV St R A e i

R EFHZ RZERE R, &R Tk, 15
PN E R AR R . HX PSR, LR, &
BB O N T AR S B AT LAE #,
J b B 4 v B A5 e BE O A R R A Y, B RME N
0.34, f/IMHE N -0.08, FIHECN 0.13, tRifE2E N
011, HASER 6.5 HBLT HHMEEMIHM, Ui
FH) DB AR G AR X P AN SR Rl 22 5],
A BE A% 1E At A8 AH N 114 45 SO DT 12 8l 5L I R
W, FECHIE AR AR ERE IR 2B 6. 7.
7.5 X =AY Outfit MS #3R T 1.2, BEBI7ESE
PR, XL SRR AN RIR MR, FT0 A
R o XX TS Wi 5L 14T 4B R X b fi ] gk
PRI, AR A5 B

%* 6 [ME&/8 MFRM 23 %7

[ml MIPERED SE Infit MS Outfit MS

6 0.17 0.04 1.26 1.55

5 0.13 0.04 1.09 1.17

1 0.02 0.05 0.81 0.76

4 0.00 0.04 0.60 0.61

3 -0.04 0.05 0.62 0.78

2 -0.28 0.06 1.00 1.05
Mean 0.00 0.05 0.90 0.99

SD 0.15 0.01 0.24 0.31

. RMSE =0.05, Adj SD = 0.14, Z}Ei Lt =2.96, /P E{5E =0.90, X(zs) =50.3, p <0.001
R7 MFFMFEZELER

Y 317 SEHIBE A Outfit MS R A E SE
3.5 3 ~0.58 0.40 /
4.0 7 ~0.46 0.60 0.12 0.57
45 9 -0.34 0.80 0.12 0.33
5.0 8 ~0.34 0.50 0.00 0.25
5.5 4 -0.25 0.70 0.09 0.22
6.0 16 -0.10 1.40 0.15 0.21
6.5 19 —0.18* 0.80 ~0.08 0.18
7.0 37 0.03 1.30 0.21 0.15
7.5 55 0.23 1.40 0.20 0.13
8.0 115 0.26 1.20 0.03 0.11
8.5 107 0.38 1.20 0.12 0.11
9.0 65 0.72 0.90 0.34 0.12
9.5 47 0.98 0.90 0.26 0.15
10.0 12 1.16 0.90 0.18 0.29

T B RERRL

3.26 XEMMN i 5EEHEEBNA
xb2 = 643.1, p<0.001, fii 25 551 5 L HI%L 36/72,
4532 B0 B FEAS IR [0 4 % HE 1 R E A0 A B 3%

1 Z o O B RO T RS e

Bl 1FRT, 2 5988 AR — OB, 10 B2 305
A 5 AN AR, HRE— DS BRARIE,
1795 F 11553 b1 i ] A /N, (HIEAR |
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OBE . MERE 5 [ A SE L AUNAT 1y =119.4, p<
0.001, fRZ=Z 0 52 B%00 13/23, 12851 SHERE Y
SETRNAT (57, =476.7, p<0.001, it % ZE GIHL L
ZHIERAY 32/57, BLIHASIZ o)) B MERE R BN 3
VESAR MRR A W 22 55 00 A B 5 A s
G E () =13.2, p>0.999), Jo—Z Ml
3 R 5L 58 3N DL AE BN T TR 22 5 1)
S5 RERIEY 1/84, RIS AN 12 555
BT 2 8 (z=—2.04), (HEH B 5280 5 2 |
RO EARAS 535 (1 gq) =44.6, p> 0.999).

AT LA LAY 2, MFRM A5 AR AL B8 e it
TLME B o FE3CERUN ST 7 1, FATAL AT LA
FEN R BN B 51, 0] LA 358 AR FH R
Ko Hdn, 5 5AL 10 5B BT o, A
2 1 I 22 (2=0.64), (HIZFT 4319728 30 L ACK (infit=
3.3, outfit=3.1), XFMELLAYIE L, WREEEHA AT
Syt R — A A Sh el g AR

O3 BT A B DU B 52 H AR R A ST HE T,
AERAE T A A R IR 2R, W3 8 AT LIE

FJLAM 2 BN R = EH A FT 4y, W10 SiEsh BiAE
SEoS mIAUEATHERE R BN 3.4 IIShPERT, 5 58 M
1 S8R LA 5358053 5 02 6 F1 6.5, ARG A &K
FIR R FE bR, FEIEE N T, 7ES NG R
AMERE b, PR 45t 8.5 43, MFRM 424ty
RN, BTN, W25 LR
BLA RS B AR, Ak I 5r R [T e o B 2
AL F, %8 s RAE G — A A KR
BT RETE LR
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4 ‘4‘ A A
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e = N Ze 7
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*8 HTRE

SEBRTR A 2 WA SE ) B 7% PRl gk 22 iz 3 51 5 MIEER FH B
7.0 9.0 -4.0 -3.0 9 2 32 7
6.0 8.5 —52 -3.0 10 6 3.4 5
6.5 8.5 4.2 -3.0 10 6 3.4 1
4 b Ui DAL AL 8 BUAE AR O 2 R Ak B —FR 40 R 1 4
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F/MERE R B8R 5EAWsEE, B8, i85
B VE A =B WA | G s il S5
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MFRM 4500 16 15 B A Al 2 20 0 2 2 22 e 1 8 3%
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NP HAB B VT . GT A Ay 518 8h LAl
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A Comparison of GT and IRT: An Analysis of Performance Rating of Men’s 10 Me-
ters Platform Diving in Beijing Olympic Games

YU Zong-Huo', TANG Xiao-Juan®, WANG Deng-Feng'

(' Department of Psychology, Peking University, Beijing 100871, China)
(* College of Mathematics and Information Science, Nanchang Hangkong University, Nanchang 330063, China)

Abstract

Generalizability Theory (GT) and Item Response Theory (IRT) have improved the Classical Test Theory
(CTT) in different aspects. They put focus on macro-level and micro-level of measurement, respectively. Both
GT and Multi-Facet Rasch Measurement model (MFRM, which is one case of IRT methods) can be applied to
decompose the variances from different sources (including error) in the Performance Rating and to estimate the
reliability of rating. The results from both of them can give researchers some recommendations about how to
improve the Performance Rating. This paper tries to find how they perform differently in the way of improving
the rating process in Beijing Olympic Games through making a comparison between GT and MFRM.

Those athletes’ scores from 10 meters platform diving in Beijing Olympic Games form the data to be anal-
ysis. In the 2008 Beijing Olympic Games, there were twelve athletes who participated in the final of Men's 10
meters platform diving. Each athlete dived six times, and was marked independently by seven referees each time.
In total, there are 12x6x7=504 data points. Based on this dataset, both GT and MFRM are applied to analyze
four facets (including round, person, referee, and difficulty) of these scores. However, as a hidden facet, diffi-
culty can’t be separated in GT.

The results from GT and MFRM suggest consistently that the athlete, the round, and their interaction are
important sources of variation in these scores, and that the referees have not significant contribution to variance
in athletes’ scores. At the same time, the results from MFRM indicate that the difficulty is also a significant
source of variation. Based on these results, we can find some ways to improve scoring from different aspects.
For example, we find that the g coefficient is influenced significantly not by the number of referee but by the
number of rounds. Therefore, it’s helpful to improve the reliability of rating through increasing the number of
rounds. MFRM gives the measure of individual elements within each facet, the standard errors for each ele-
ment and the diagnostic fit statistics to detect aberrant responses. Based on the analysis of MFRM, We find the
referees disordered the step calibrations of the scale around the category of 6.5. The results from MFRM also
give birth to a new ranking which is really different from that given in the 2008 Beijing Olympic Games.

In sum, we find that GT and MFRM are consistent totally in estimating the sources of variation. However,
both methods have their own advantages. GT is more helpful in the way of design of measurement, and MFRM
is more helpful in the ways of measure of individual elements within each facet and detecting aberrant responses.
Moreover, MFRM can separate the effects of round, referee, and difficulty more successfully and produce a
more precise estimation of ranking of athletes than the method used in 2008 Beijing Olympic Games.
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