Ei=- J:iE N == R =
HOE L 20200 5240 2 1 4154136E
hitp://doi.org/10.6251/BEP.202012_52(2).0008

% @ Rasch B R HE#IA A
ﬁ‘]ﬂﬁ%ﬁ?fkﬁﬁgﬁ nf”‘fﬁﬁﬂﬁ
sl s &

A 4R
AR R
YOS CE LN

EHEWEREARIEET » BRI &R R A B R REE o #E&aREr - TEHERET T
ﬁﬁﬁﬂ’]ﬁi’ﬁﬂ’]}ﬁiﬁi\ (components) HEEAEANE - 5 RN T R M&EET - B EEE
2 RS - 5 =R R A T O AR BT - B 2 N B AR AT A A - B
SEMERTMEAE RE AT A VB RO - TR EET % E EE WAL A & 6 2 RRAYEEET -
KT LA R A IR BEE E R R BB S - #5125 /=1 Rasch 230 (many faceted rasch
model * f&if MFRM ) BT ACET 2B LGE - FRENE AR B E R R
HN S EESEGET 08 - HRREE S RS ] - 28GRSR - CHAER
PR g ERET o BEARGE A MFRM ETTHIE - HARR 2 Bk 5T Bl 2 s B WIRE JIHE e AR R R
R F A EAL R T F B EE TR I - R - AR E R E S, JER DR
SERFE MG R ET - WLAET R (41 MFRM ) B9/ ZGEfT 50 B BB RIIK IE -

BIEA : SBE Rasch X (MFRM) ~ KOROEFE - @it
AR

1. ASCEEES « #E c sEEHTE - hm7523@hotmail.com ©
2. AESCRGHRHT AR E ) (MOST 108-2410-H-656 -002 ) DL AR E
e E R H RS R -
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TEFTRA Z B AR T - ZEEREEEEENEREEENNE - REGENFE
A AT A IR A SRE - LR - RERLTTEENE - ERFER T RN
FFEEME SR - R RIE EEA AT REE RS HETT - EFERUAE » REENESR
Z—RER BWIRE R E - BREEE EBUEAHBAI T R EAE R BT AR T LA E AT
RER B MR E ] - 500 » B — A SPIERYERE - DI RIRIRE & 3o 10w DUS 214
[FEIHIRHE © 3825 Campbell (1993 ) Ed Johnson %F A (2009) FHEALFF/HIIFRATELE  FEE R
HEfFEEEE > H B B AV EAS BLRE ST | - Erp s E RN R AR T 5T oo AR YE B A T 17 L B
AR E R RYRE A - EEMEEST TR IR - S B EE AN E S IHE (O'Neill & Lunz,
2000) -

{ELERS3 5 e P Y e R = AR IRV - R R BT B Al SRR P E B2 AR SR BRI AT » RIfE
HREGET IR BB R - A HAAE R - SR E AR A SR RIsZ B K < 2R -
EE{FEERESE FECRAT  pUEE B — (M E (PRI E TR RN 10 s AOET 2 AR FryEiE
BT Ry 100 (7224 BETTRESY » LR 16 (E/NRFRVFR IS - SRR B it I 2 — AR5
RILEF 2 R ELHNES - SRRV BIRR RS - B8R TS REE IR - R T EHET
J71% » 140 Braun (1988 ) {5 F T %88 SLERH /347 /7 15 SERBE BT 90 B JE S ~ Longford (1993, 1994 )
HIER T B IR G2  Lance %5 A (1994)  Raymond 5 Viswesvaran (1993 ) - Raymond %%
A (1991) B Wilson (1988 ) HIIfsE 1 3l B HY B FUAGHET TEREE - Myford Eil Mislevy (1995) - Lunz
Hil Suanthong (2011) BIfEH T 2 fEH 1Y Rasch f£3 (many faceted Rasch model > f&f§ MFRM ) -
B SRR E R BB T L F AR BV E R - I REZ S AR A
BRI - E AT AR e i P 25 E W RE I IE R — B RUE R AV TE 77 (Kolen & Brennan,
2014) - FEREFER T - Ll BB E S REBEEENFEAR G E TR - B -
TR BRIFLIRF T - thE B B2l & o icre T RIE & - S gatREl o HER - the
HEB ANRIREE - BARRES I HE G RIZET /7 BRI B8 B (T % - BNE R E NG ES
{ERIpPFEE e (REBIREA - 2015 5 EMEMEHE A - 2013) - S EHLRIHBRM TR D R -

S B FALAGE R ETE 2 B R SR AR A AT U2 & o IRYE Engelhard (1997) HYFml - fEE(FFF
EAEES - FWEF S FHEEFEB 2 BRGEGE - B8 LIEEE 0 =EE R LSRRI EHE
0 WG SE R M55 X ET (complete assessment network ) ~ AN5EFFF A #& 5% 51 (imcomplete
assessment network ) BN EERF 43 94 3% 5T (non-linked assessment networks ) o HH{ESE 255
MaF&aR et T+ LB ETE R E A A BB HE - iR RN EET (completely crossed
designs)  EfERFSTEETEREE - (HEMERIERAN—EEREREX - TENT R E
st 2RI A e A ERE - (H27E > (component) A RMIEMAIME - FELEH
Z EREE L HEAR RIS - (EBRIRET T - N it itthnl h—EAE EREHRET
TERA EAEER D - NERpIfEi&aR et T - SRR TR B O E R A - flalsE
i N5 2@ BT (balanced incomplete block design, BIB) HE3 {7 - 52 2 EHEEE AT (partially
balanced incomplete block design, PBIB) #/2 RAVE « itk M B E o fdrdakat » S5
AR BRI A TR - HE RS Z MM A R e AR T S RAaRET#
R2BUEET RSN EE - 2RI - i IR TG YR I By - ZE A Z BRI ERA - P HEE
RIVE PR ERE - 8GR RER T IREY T =TT RIS - a1EEE (2019) 5 HERER P S HERR
B B DU R A - HERE MM ZERNES - (EF (R EETHS - I
DALEYS> 2 BEAEE Ry AR AR BU5 sl B - AL RN BEAEAS ARG f& A VBIE ERYRTE - (EfE S
B E B R BE L E BRAYRT 73 3%aT -

MFRM By EAE G S5 A FIRUARE TR - LAY R 12 FE A A BN 2L AR HE 2% ( Common
European Framework of Reference for Languages ; f### CEFR ; Council of Europe, 2001; North &
Jones, 2009)  FfHI 2SR A FE SO ER a2 B ES - 209t 96 MFRM AT (L
FEF TR B RIFHEE (Palermo 5 A » 2019 : Breton et al., 2008; North, 2000) < 2T » EHE
EEAT - FF BER R ERE G - BIRSEUSE - Rl 228 HIRE I T BdHR Foad ple B P
w8 HETRGZHBRE BT - AR RO EBRNG S E R EEEIE - #h
MFRM 738 - SRR 58 2R Mg et « N it frgarat B BE o & s 5T N & T
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2 EEFH B ERE DRI R WRBASCZ#IR - R HBER SR E AR L2
Z - BBEME - AWEEZEOMIEER (1) NEFEDRET - HRSEE (ZREETD > F0E
BeTRE  REOIEH AV ) RS2 EEEATEE - RFERI2 8 MFRM RURAIR A #EECRE ~ 7
B (B RARES - (2) PEREHH - ZEEREIMEEHAHEBMER M 2 BN ZHERE
DAL RINEZ - LTIV RN ==t

— MV E OET 257 7 18RAR =2

R MRFIFESGT S HE A RSP - R85 - AFieE - BRGF - il - 5
R (MET - BHE - 2016) - MWARBIAEE ARG FERREERIE - MEREEAFE
FYEE T - iR DUERAR R R CAIIAR S - DOR ZoeautEa - BG-GB
ANEHET R - EEE - BMEEMTEE - A EEAEE I T B A A 2R S B R R R AL B D 3%
AR HIRE

HAPOREFRENER AR DRl 2 B2 — - IR AR R Z 1 A ]9 22 B Aryadoust

(2015) ZWoe - feHiEREIERZ UAERE S (8% 553~ 5 - JREEE RE (HlERE e
NG - B EFE ) BINAHHRE (A BZE) RETT o IBRFIMRAVERRTR K - BCrEfER,
HEER - TP BAT & fERIFOR T o R L RESSEZ R AT ) - BLFE A A8 BEe - fRIE  3855 BEAH
kP ] PRSI -

RMAEETT REAIIC R IERE IR I B EIDUT A B R EE -

(1) B HRIABIE 570 T LRI R - B R REERIIET % - I DARFHHBUR R E AU
f8 AR - FEREFIPEAYRE D BOR LEREE AT TAS AL D - BRI A BB - RERIBERERAE Ry S =2
HH - SR IEESR ERRAVITR - Bt R R EENFH B LAES

(2) FESHRBAIIRE - HEADTFEERR TGS R e R ER RS E &R KR - ETRES
BRI ER - BERART T BME - ZREEEOFIRR - HRZ BRI HEREEEEER - FHETTEEE
AREETRE IS - HAREREI A (2017) B9 ITiEH - BOREERIPEAE CRE P &P A ERF D B BE
FIRRE - FUFED BB R ERR - FUB R ETT - IR E e TR AL T B -

(3) FFor L HRRIE RIS PR o A0 0 MR 9 DARERI BT R = (F (R e 0 32O REE - RIBL Rt A (o
AR AG R EEER - RLEFFIRETEAIE » % AW FERTE EREERIR - a8 2
E#REBEVRERS Y TS S E R R RERE - NI BFEERRE - #FREETER
AR - HRFERHEAESITRE 5 BRIATREE A B TS AR R R

FEREIRSI T » QAT BESE SHRT 03 OB FE P P RSO 8 - BRI A IR RRE - R REFIERAE
thEBkEZ — -

Z B FRAIEERE

AP EEGETEEBILL TR AEH R BYFRa - ERIEER & FLaat AT > Jell Engelhard (1997)
ZEFEMPGR « Bt > @ (facet) Ratorfdigatat AT HAVAFIARE - FIAE R E L
NEEEEERE TR # - RN - ZEERES)  ERAESEE T AR T (factors) >
ANEREEEAE T EBIEITTSR (elements) - SBLEITTREHAFAEE (GUE) BEBERE (FF7
) o EREE A (crossed) » AR T EE7> (components) - GIATRI Ry o3& MIRFMERS -
BE AP B2 FAE R AR T RTS8 Sl HIRH & BIBOR 1 RFf8#% (network ) ©

FLAYEFE S R RIE S BE (Kolen & Brennan, 2014) : B ICEE B R A iidta o fEBRIRH
SENREE: > nlRE BN ATE TR - BIGUEEEE (SUERF O ENRERL) ST - Mg e sEn
S R TR - At R A AR R EE S SN IE N RN SUEEE . (SREr BREE)
TT2ABRESENFE - ERPEZEEEME - K8 IR r B i 8 o B R E a2
AT HERENE - Mislevy (1992) HYF:ZEFRHRIEREMIOB A E LA 20 - EFLAI{TH -
RZ =N RGBT -
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(—) FEEH

Wolfe (2004) FEREZFLHAE =EFAN (1) B (2) B2 (3) HENE - ELEA
WRAIAE 1 - FEAES(LrERET  EEREEHEF AT - H = {7 AR EFERE
A A F(LEEA B - heE A B RELREAR A BB - LIRS R & A R PR R 8 B A Y
RAEET T FALIMARTAE - B4 WA AN FEREAET F MBS R R - ERF I ERIF
EfErh - SUEREARE R TR # - HIFE AR FIRED RS R RN SRR e R D BT
ANE - BIEERA AR EAERF A - FEHRAZEE - MBENREAN G R AR &

*1 HREREFCERFL/EFEITR
mE HEF( T EH

AT AL T EENFREA TR DA LR - DLA GR EHREANR ) BAA AR - HIAAERE
AR EE B A > BEH B EAKEE 78 BE AR ERIBR R EE T

A EASERAIERF - Al -
A SRS RN E AR B2 5 HAERAEEN S0 SRIAER - B BRI R2 S Y R
[ - LT FALHEHRIARER -
FHEE TR E AR Z A RINEA - FrSEIMRETILET BNBCRRIRET 2 FAGETRY - ZRE GEINIRK
{EHAHR - HHEHRIRY - BURAE LB A ERAT S
AERPR - REEE(LR - FTESIR R ER R
[EHY -

5t 1 AR YR B “Exploring the Effects of Rater Linking Designs and Rater Fit on Achievement Estimates
Within the Context of Music Performance Assessments,” by S. A. Wind, G. J. Engelhard, and B. Wesolowski,
2016, Educational Assessment, 21(4), p. 279. (https://doi.org/10.1080/10627197.2016.1236676 ) . Copyright
2020 by the Taylor and Francis Online.

(=) BE5 i FLEET

Engelhard (1997) 58— EE RIFHIFES B E(LEET » MHEER —(#EF A 53 s =X B R 4
HERTE R - BEE SRR AT BEE - QIR BRI N ERGERGT - A RES K
EVELAER o H P Engelhard $2H T =1 EZ R RS FLE TR - M8 Sea a S POa B &t
RERYE B AT TR E R b BN EIRE S 8 SE R A e 1T R Y
WIE - {H 15 B2 4 Y RRRE AN & <2 B I A Sl PO S e FE RO AT AE IR AR I RE D A A B A& (Kolen &
Brennan, 2014 ) ° B - RS B E LTV F o AL B ET @R - Bt
FHHTR RN ZRPEAE - B EEE S R BLE A T E TR B A HE - SR R N AR
PRy R E P B R IR R (R RE T A2 52288 - FER=UEECATIRI T » MFRM A] DU EE & B B
&~ 2R EWIRES) BT T B R T (A S R RS G TR A il A T AL - (EE R
B =EAHFE s Ef&ERET -

B —TE Ry 5t 2 R % ET (complete assessment network ) o TEILERETH » K RIS K
SERRMERY - FIAIE AR 0 200 (1224 =(EBIRUIERE - ka0 38 200 (24 AT
T FEIRER = EERE - B RIS R AL R B TR Y o (R S B e B b AR B — <2 BV 3%
&1 (single group design) - iE R AT AT DASEEEEEA @I Be rh ig E97 HEBAVERGT - SR ER
INIERY - AREAR BB S - TRt B EL IR EE M - PR SR R B A A & gl A 2 nT Y -

B AR AN SE 2R84 5% 5T (incomplete assessment networks) 38 fEFF5ra% AT A &0 HY
%5y B A IERIAE o BlanE— (2 A 2D ERIEFES & DL LETEES - R Bt Es
o AHEIEEES R [E] » BIANE A VYR EEE » 100 f7 54 - BRI DA —(73F0 & 1 ~ 40 ~ 5B f7gF
20 ~ 60  FH=AUFF 40 ~ 80 ~ SBEPU(IEF 81 ~ 100 B 1 ~ 20 » A1t — 2B E L HE WAL H K
oy ARG AR E - — KRB AR R AR B AR Z & T » SE e TRl AT -

B8 =1 A R T B R 43 #87& 3% 5T (non-linked assessment networks ) JEfE¢ AT » #EF&HH AT
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BRI FEE o FIANSIEERT S TR BRI I EGRE - 40 A TEZAT T A PR AYRGE
B VIR RIT B BEE2AE s - Ho BB EAR (nested) BYERET o TEEMAT LM R T - SEEHG
FELUFAFEFERLAYERET (equivalent group design) ° Engelhard (1997) $8H! » sEFEETHY M E TR
FEREE ISR » BIANER A FERE M s Ikdn T RV FE B ARG ST -

FERERE ) & MR E RS 2 AT (Eckes, 2011; Engelhard, 1997) ° Wind A (2016) %15
HIETERTERREFCERS o A Ref MR Ay 75 21T AN B 54 & B R ARC IE » 2RT -
RSB LA WIS AR T A EAS M - (HEP RS B FLAIHBRE S T R - 55
AN FRIEE T LR T AT AR S R R R MBS PR -

= - ZJZM| Rasch {#EXAIEH

Ak LI e P S P A I B 1 B (B 3 A (B 45 F N 0 2016 5 Kuo et al., 2015) » % [g
TH] Rasch f& 2Ry R S FEH 5 T T AL Ay — Y » LR TR A6 510 22 B R Je 75 B S B R
(logit scale) » TERFEZEAERIRE IR - [RIRE 2 B0 R R o> TE H 2 S B [5] 54038 1Y e
R#E Linacre (1989) WUIFFCIEH @ W EHFERIETEWRZBIERAGFEES) » SUEEE - FoERK
[EREELET 7 E AR GBI maR - 125 fE T Rasch 15X 0] DIGE EE A A BB A E T RRIENE LAl fo 2 -

JTAEAR MFRM RO AR E AR EE - CHEAERE S Wk « BEHOHEDE - BERHEEE (Bond
& Fox, 2015; Engelhard, 2012; Harasym et al., 2008; Wolfe & Dobria, 2008 ) » fEfim 0 & I 1T
Follf - FEFF—BUE (consistency ) B E[EIEE (agreement) HIRTE » HAp—EMEREZHE
HIRGEPEF N EZ BFE B2 AR BEN SR - R ER AR &I HINA 580
7= (Stemler & Tsai, 2008; Wolfe, 2004 ) ° ARMAEIREIEHE T - 5 &G 2 EHHIRAEDE I 3
G2 RN AR BT MA 2L - EFRNERTRERETRNEZE - AT BT B © (F3
HIRE ~ FERHI%ESE (Eckes, 2011) < BEARINEERFT > & IR AT RER B BE RS RAYZESE » H Elder
FEA (2005) f5HY @ FE EHIIBRE R EE & 2 HIRVEE S — B A IEE RS -

MFRM 0] % AR AR B ER A 5 5 nT REEB R RV RE - 20/ NE B R4 (2017) > M/NERSE N
(2018) iR MFRM SRAETTEFSHEE R 94T » WARIRRT 0 B %S - (R RN 25T
rEE B - FAE (2013) HE MFRM A ERZHEES B L #E DUME IR HEERS B i EFE R
TEVIET - B B - e TR YOI R - B0 LB 408 (2013) HIKE MFRM JE R 3022
EERTEFE Y L - Sk gk EST (2007) HIFF MFRM FER R G B HIES - sR¥TIL ~ 25
Z& (2008 ) AIEFFEEM TS iEm S RE> L > Tseng ZFA (2019 ) Al IR B ki s SUESE
iR MFRM 1Y% CHER -

Jith

AW EZRES TP RINFE D& SET RN R DR E R A8 - AT > SR T
(et > B THERE TN AR S LT ENFE O (AR AR 8 A AR B T 3
Bl et o BT IR B - T H A F(LERET 2% Engelhard (1997) P HHAYRRGT - BTG 5E 2
feaeat ~ Noeeiigaat (Rl ) SHEEARE Mg axaT - AW e i fE 68 MFRM 7718
T BV AT 2 HhE -

— RHER

HHNCF > E2 AT - BT REA LR REES - HhEEREHREE
PRAERICR - B R ER S G A B MR R 22 B A B B 5 R AR B (T AE A 5T

ZHRFEIIR RS 85 £ - HrpEHE 70 (BRI RE 15 (I P RFIRE - BIEEITK
RA 52 7 R R AR 33 i - FEFIERI 2% A~ B~ C D VUL - FIE A By 24 »
24 ~ 22 B 15 (U REAIRR - HE2EREWM P ICE AL - SIIREERIIRR L /H 2 CIRE A RF R -
A =TAHRIRRTE - BT IR i R B2 T R RO E TR AR 2R B ST e R T e E B



=

420 TN £

HEFTIEmR - 28 = RO B et AU H - 1T il - R 50 Wt B
Gyt - 2 A A H A RIERE LR - B0 EE =0 @A RERE N A - R =0 ST
7 - R BRI BT R L BRI SN A - RSB ERFMRENBRES - FIERT
TR SR - DMMRETTREE A - 2RI 85 (I RERR 2N EZM AR ESE -

.

FEIA

AP HREFAUR BN R - sHECEAEETR Y > BENE - 208 5 &R
& FE - B R - HPEMEEERA LA S EEEE  EERAVREARE R - T8t
AR A EYIA RG] - REERRNE (WEEHEREERERR - PR ME) - FER
75 RIS 2 S T IR B EE G AR - R AR R 25 E - s ERER = 3N ST » B
DEERR 1~ 3 Hrp 1 REAGEERE - 2 RER - 3 AIRER (k2 - WEFIRTR
HEf I8 (2017) BORROGERE IR - AR FEAR AR - SERR B R A R IR KV E 7%
InPAse - DARRE > 5 T R RMERYEIR -

®2 COEFEFSNE

FEET ST | e o F 5
pEnsary [ ORTETE LVEAREE L IR A R
() 2. fw[ﬁqﬁﬁm%@z%ﬁ%ﬁ 2. m@z@ﬂtv%’z‘z"%ﬁ = 2. NAREREEIE
3 RN GRE RGN 3 G 3. W% AU Rt -
| MR L IR R TS T
N 2. BASE - Sk~ SRR 2. B - Bk SRZATA 2 B - 0 - R 2 A
2t _— = v
(%) BE e Bk
3. BGE - S0~ SSRRZRAEAT 3. B - ik - SR RIELG 3. B - 3k« SR P
A g f
| AAREELNG 1 AARAEILNG 1 S - E
EAEEEE . 2 BRI 2. EEAEHIE 2. SR S - 530

FIFEHETEEE R

(FE&D)

3. MAOREL

3. FE(E - FEmn] B

- BRI HRER Rl L R 4

I BEITRI R GHES S | BT aERREES Y | BEThaaBiGEa gy
EREEGE 2 HEESOEE B2 A2
() 3. RIFEE LB IEE 2. B S RBUEE 2. SRS EE
3. HIEEERL - (EAEHE - 3. RIEEEHLGAERNE
BEBERE (FF) KFETERE  wEEREE wFREugEe W T A B
E—— 1. Euﬂﬁfﬁﬁ ‘ 1. ﬁﬂfﬁﬁ*&w 1. %éﬁ%ﬁﬁ iﬁﬂ%ﬁjﬁﬁ
ey —— 2 BE T EROR/NSGERZE 2. ﬁiﬁﬁz%éﬁ 2. jg\%kdx[@‘ﬁ%ﬁ%ﬁ;ﬁ{ b
(s53) T EANE 3. EEEREGE 3. REE RIS N A
3. HREREENE
RRRIPEGISE 1 ERAD R EaEE = 1 FERBS A AR el 1 R IR (R 2 &
FERAAE + =45 50 FSEI 353 107)
(BFZP) 2 Bulg - SHEER 2. KEUE &R 2. BETHBRITER

v

AP 5 ElIRR

BV BT ERTF W] - B0

=

175

ForERIR - 3P0 Ak H B9 R AIRE D& EE R M
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HENE R - BSRF D SRR - DUORFE S B R A iR BN ERE - RRo AR R T - 12
GRS ATEAIREERE - Hot o R TR RAE RN - FriE R SR
EREH -~ BIERIEESERE - BE—(EERAT BB - 8 Mg a2 5%
AR R B E Rl B -

WFFEE AR B2 SE AR E #5 F7 (anchor sets) AV FHETTRT 3w » B i3E L0 E S5 1 RERERT
TPERES T IRAF AR BB R SR B P DRI R P RIS A R B HRE  EF TR
WER P EHIE EZAE LRI T - B AREER - 5550 - Al RN RS — L AR 2l &
R - PIAHER S - FORIRE SUEI FEICR ERe R EE % - (HERGES T - BEF %
FEROEIRE - #EREE NG - HAFEEARS] > sS2ddE T A5 (0FRE - BEE) A
AR REITIERR VIR B - 5102 & W E R IRV IE DL T LARTam L R E A IR - AN ETT 70
By A -

A OCE S iR o A ARFORRE o BHRED EEITRIBE B AVRE R - SRR A2
ER o R RER AL IR AR - 2R RS R AL - RERIR AR RIIEE o AR B
MR TR AT 08 R BOER L -

m - PSS

BRIFFD B THEERE EETREY - KRR ESGH R 2Rt fid et - "Mmi
fERFD#  REIIMCRARRGET] » BARF AR A -

®3 AWFFERDET S MI&ERE

Rt TR At~ : T ar R
(B AT E ) (FREEHE =)
P SEEFIE A B C D A B C D
Expertl X X X X X X X
Expert2 X X X X X X X
Expert3 X X X X X X X
Expert4 X X X X X X X
AT = 0 ST E T FETIY © ASEEERT RS
(FUEBERMFIE) (FUEEH (0 E)
EAR - ey A B C D A B C D
Expertl X X X
Expert2 X X X
Expert3 X X X
Expert4 X X X

)

W X RRIIR AR TR -

TR EH TS T AL RO R A I RRRETIE ERRE D A e M TP EATRE D - By 1 RESIRTS
W - ORI E T IR - BB R EET AR 3 - Hakat— R i FULHIRRET » BT 4 (75T
DEEGET AT RAIRRRED - Rt oMakgaeT © st BUSRER =R FHIEGE -
BIANAE ABE > A 1+ 3 » 4 3RFV-EAGEITRVR - B UEAIR 10 2 - 4 BREF E 2R - et =RIFERY
gt - AHAMAEE BRI - A YPE 10 458570 > BILE 10 2 3FEF0&AKEVE -
(HEGT =3y H R IRF o DIE A EAE T - BT R 2 et Mg aat o st bAlRt
ERZRVRF GG - FEMERET T - BAIRE D F S B AR AT B FCAIBIERR - 40 1 SRR RER A SE
2 5FEFET B 3L > (LR R A A T
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5 BB

AHFFELL MFRM #Y73 A RS R 1T PURE RE 43 8% 5T HY S AT B4 - MFRM s Rasch 22 R AY— T
MG F S (Linacre, 1994) - fE{LETH AR RO EREE VRS - K510 TE H 2 HERE Bl EY /> F 1 B E
J& [RIRFE SRR -

Hep

Pnij

W I

P, FTRERE n (LGEIGER » TERTST IR i+ W25 j RIaTor B RBIGEE Ry k PRI AT RENE
Py FTREREE n (IRERIIG R » TERFATAIRE i $EE6 j (a5 B RIAGEE fy k-1 FERYRTRENE
0, B2 n (LB EIZRINEE I (achievement )
B, Rof i {EFF ) RV EERE(E (difficulty)
Y, Fosh j EEF HRRLEE (severity )
T SR PUE kB k-1 AYEEFERE (threshold difficulty )

H FEF MFRM X1 - (8 I 2 Bu B E A — (AN N ET G & - mEReEI{EZER -
SRS 2R HEERENRE > BEAREZHERAGRE - MERFTSHE BN
5 e 2 EEARZET S REHRZH S S 2 RN - sEARE A SR SRS -
HRFEREE - e BEREEF BT - SRR RRESRE - MIEIEEH - e E—
T[RRI T — (8 S il A SR - RS B AT B Tl A G B - e EA AR
TR TR - PITESEE 2 HAIEYETR (standard error) 73 BEFREL (separation statistics )
A] DA AR & 43 A RE T BO AU RERE A » REW 43 HA 28 B A M E T REE 1 722 SR AV SERT (strata) ~ BB
Bl 0 - (RFRFESEFWEEE ST - FAWENMBEST - TR A RE—D #5022 BT
FEMEIREEE - (5 (reliability ) BIn] BHERNWBEE - HEEEBED 1 AREES#HZ4E
HIRRIFZRE » R0 » Park (2004) FEHYEAGE S E M » & EEENREXAFE S EHE RS
BEE - RILEFE o EREAME - (REEERMESEY) - HAUEEE (model data fit) AIFTDUE
HH P 1A S (B DA (EL 2 TR Y 22 R - R ZE8FE Rasch BY 43 HT#E = &R A Infit (the information-
weighted mean-square fit statistic * f&# Infit ) Eil outfit (the outlier sensitive, mean-square fit statistics *
fE78 Outfit ) HIFEIEE AR FRNE R FTEL{E.Z R ZEEE (Smith, 2000) - & &2 2BV EECE /NS 1S
REGEZLFELE ] BHIER E - FERE BN 1 - R EMEKR - EERERE (Linacre,
2005) -« [fil McNamara (1996 ) HIFREAE infit B2 outfit FY3 5 (E /ML 0.7 ] 1.3 Z[EHF - (R FHEEE
£ » A MFRM BRI AT 2 E YR - HEE I HERR 1.3 - IREEF P2 TERZE
SRR E (fEt » /MR 0.7 RIRERE R IZER - Linacre (1998,2010) ~ Smith (2002)
#1 Tennant £ Pallant (2006 ) BYWFSEFEHT - & HEEC AL Y A - el QR IR
& HRIEERRE -

Wolfe (2004 ) FEHITE Rasch BEFGETELF - 24 mRE MGG o BEBREE B H
AT BERF T E A B Y e ] — R GBI [E] R (528 (concurrent calibration ) “E &R A & SHE S
PERF - AHRBERY 2 g LTI UE -

AHfF 5258 F FACETS  (version 3.82.2, Linacre, 2019 ) K347 MFRM HYZ2#({iit - FACETS k%
[ 1H RASCH 1= (5 Y MTiiE 2 — - FERARYE AT 22 Z 855 www.winsteps.com ©
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AW FEEE MFRM HY ARG 2 SR PURERE 38 B Latat PRYECR © B55 (1) DR
AT A IS SR ELERCREFRIE ¢ (2) ARIERET T ATE 4 B REFIF R I RERE T U SRAHRRTZ
EAPEFP LR -

—  2RMLEHRBEREEE

VUTE R S LaR R TR R T ZE A0 2= 4 - AR R = (G H P MFRM =, - BIEFES 1 H AVEEE
R E R B R B2 S B IR D FRIUEET - T B T FACET #ig - 2&RH LR SR (2008 )
o4t (2017) BIPE: - KR H W EEE SEIEEAE 0 0 2Kk s B YRR 3= - 158 3
P BB BASET logit (HRHETREHE - BT ZER S ER » MR GBI ERFEEE
HFTe% ERVEERE - A AR AE AR TS (B8 - 2017) - fEHCRHPEREE 72540 51
3% PR EE NS IETE MFRM i 2R AUFE TSI G2 BEETHE (logit scale measure )
SERCEE Cinfit B outfit) ~ 437BEEE (separation) ~ AJFEE (reliability ) BE-RJ5{HZE - Infit £ outfit 1Y
Y EAEVURRRR SRR EET 1 - (BAEER T = BLPURY infit (EAEZ B BE (L ST RF e =0 K (OB AE
BT A s 2 B RE ISR A R =CEEC IR - BRI RS R AR 1.3 0 (REH
Brig BT E M - A AL /N 0.7 RIMCERE RN FL A B RIS B 2 - (5 B REST 1
REERGER 2B E /e T » e E U » ZHEEE S ATE 0.82 F] 0.72 i » M=
PUfERT o B ET o TH E RO ET F 0.15 B 0.31 » (RFRAFEFE & B A LURIGE S BRERE - N ERIEE
S3YEH BV I - Facet B AT HRIRE ML T 3 BEFETEIE » BB RS AT G BIHNEE R — (e
RS EEREE Y - e E(EE BRI s HAE BB B EEAERE (strata) - 1E5%E
—HRARZR BN BT 2.16 - ({F 85 (B EE Do H 2 (BB MG EAEZR RV - M
HRFE B - It EAEZENERE: - R E N BEEEE T E— PR E R
BAEFE A B MR B A o (HAESREH IR A E g 1& 3% 5t - 3R B HLEE T8 H 19 1(E FE (Hik
& BRAGEE T EEEE - FIRGE— e B E 2 -

EE 4 E*E§$ﬁ%%1tnin+mﬁnfmg

#Er— FEF FEt= FEt
WOHIE ZatE WAE 0 EE WAE ) ZME AR 0 @aE e L
ZHE
M 0.12  —0.13 0 011 -0.13 0 013 -0.15 0 0.05 —005 0
SD 0.90  0.75 024 093 086 023 124 086 026 1.61 020 029
N 85 4 7 85 4 7 85 4 7 85 4 7
Infit
M 1 1 1 1 1 1 1 1 1 098 099 097
SD 026  0.17 0.15 032 013 013 044 015 018 067 013 034
Outfit
M 1 1 1 1 1 1 102 1.02  1.02 097 098 097
SD 027  0.18 0.15 032 014 014 049 017 024 068 015 037
SYHEE 216 9.08 198 186 889 149 194 691 128 159 041 067
(B3 082  0.99 080 078 099 069 079 098 062 072 015 031
e 480%  251%* 29.3% 371% 193%  19.3% 384%  157.4% 158% 321.% 290  8.70
Df 84 3 6 84 6 6 84 3 6 84 3 6

*p <.05.
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HoArlE n] Al 2 s & e ] ~ AP EnRE

Bat = T

irssEt (B2 EE =MEE)

Measr|+examinees |-judges |-tasks IRATER L i sl jifidees fovesks RATER
13- TS et I = 3. - - + (3)
24
20
24 22
2+62 - + -
20
2422 + + +
62
2
]
26 28 42
5 81
42 81 1+17 3 53 68 - - +
2 26 28 71 60 66
17 68 11 16 35 39 43 44 71 expertl
46 51 64
1+48 9 - + + 54 56 72
46 5 51 64 21 32 37 76
31 33 32 63 70 tone wording
21 337 39 80 72 75 76 1 14 18 75 79 B84 expert2 | content
32 53 760 — ® * 12 48 45 48 49 58 80 82 pronounce time 2
t3 ttitud
18 43 63 66 15 23 8 exper srertude
16 35 54 73 79 80 expert2 | wording
11 14 34 40 58 84 tone - frame
61 69
time 78
©*33 45 78 content  pronounce * 2 27 29 52 55 57 67
19 31 48 56 69 8 82 expert3 | attitude 25 47 39 73 83
18} 23 T e 7 1 1
12 15 4 49 frame 26 s S
25 27 52 57 67 7
13 29 47 6 61 78 77
41 83
85
1+1 55 + - +
59 43 ur + + - -
experts e 36
38
50 65
30
36 85
3. + + + (1)
+ + s oyl | |eass S R e s S 3 e S T R g
~~~~~~~~~~~~~~~~~~~~~~~~~ B Ot e Measr|+examinees |-judges |-tasks |RATER
Measr |+examinees |-judges |-tasks [RATER| R e +

CASEERE MR

R ol

Neasr |sexaninees |-judges |-tasks

apertl
axpert2 epertd

content
pronounce  tine tone
attitude

frane

11 17 21 26 37 4 48 41 45 47 51 S8 69 76

expertd

63 6& 82 content  wording
tone

832 45 48 54 56 60 66 69 76 79 88 pronounce time LR

33 34 39 46 75 83 expert2 attitude

51 S8 expert3 | frame

experts

-
|
|
|
|
+
|
|
|
|
+
|
|
|
|
+
|
|
|
|
+

8 31 32 33 34 35 48 53 54 56 59 66 68 |
|
|
|
|
|
|
|
-
|
|
|
|
+
|
|
|
|
+
|
|
|
|
+

|
|
|
|
+
|
|
|
|
+
|
|
|
|
+
|
|
|
|
+
|
|
wording |
|
|
|
|
|
&
|
|
|
|
+
|
|
|
|
+
|
|
|
|
+

Neasr | +exaninees |-judges |-tasks |RATER|

1 8H5H
Ak : Measr B2 HAIZIE » examinees 552 BHYREIERIIAAALE » judges 5
& tasks AR T3 m BEREERE 3T -

73 FE BB FE A i

"

5]

WL 2 BIIZIE > LA logit Ry BELAZ 177418 g T A 220 A S 2 R R DATRESE (18 )
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FErpAGE TR o BB EMA AL 5y 85 (252 BRI B HR 040 - RS LAy Zals - ARHLG
AHEBGS - BEJTBGR - FRIE 2 AR MRS LI - REF— ARG SPGB R RS - RN =
PR R - BIAIFERRET P RIRE R e 2 AT ER 12 A2l % - 5 H i = T 5T VME
JBIR R AR - 2B = (MO Rt BB R R B B CRAERF o B ey R — =
ZHIPEFr EEAHIE - B 1 SRR B 2 9% 3 R - MIRRREHIE 4 9 EE&ﬁEWQTz
B 3 SRR LR EOCEUHIE - SRIOIR IR REY S I AT EE S - e LRI R AT S RN
FraI s > BT i AR B B - fE R i E T oh i(?&%iitfjﬂﬁiggé o0 FH P o PO RE R T £
AR AR R B s PRV - 1T A 2 R I ) e P B A — (e REE A R ERRE A Lt
SATHHRIRRAE - BRI REAIR BN R R - BEIMNS - Tﬁmﬁ%ﬂﬁﬂﬁﬁﬁ%%m
TMERFEHRENRET -

=~ R EREHLETRIIBRAME

LLT<ﬁaM%Zﬂrjﬁﬁiﬁfu SGTEN 2R G R E > G — ﬁﬁﬁﬁufﬁjjiﬁﬁ EJIE > 73 BIEEEL
P = TUAGETTAEBA AT o HAS R ITA0ME 2-4 - BEWS - 3P - = WH9REI(GEHE R
At — ﬁgﬁﬁﬁ% HEeNWEAREg R TEG £ @TﬁﬁM%WZWﬁﬁh@ﬁ%F H
B ML )N -

seEt—ElEgEt = (FHREE : 0.94)

3

°
°
i 2 o®
g 1 ..
A ... .0
i ' 8.3.
WX 3 2 * Hd 1 ) 3 @D2
1l 'o°:
Ao ® 18 -1.77
R oo -2

3
SEt—2EEREIE

B2 EREt—HEREt—zEEeHEHRES HE

[ 5 FI 237 85 (7B {E MFRM AL FREESJ(E (BT - 3Gt — B Hh =AU - HARA
et — SRR - &AEEAREER—T - K& MFRM seJEERE N REIZHE
M2 AIRENRENZHE - BEBEREEIFEATGEE] - EEREHRFT =5
& MFRM HY3Z 54 FREST fliaH{E FLERET —(EHER IS - BERIRFRERGT = - =ZsluEEt aGEt—
HEARESIEARMVE - (E0E 4 G HEGT B =fEse ERI M5 E_EBEET— A - HaGH=
FE 2 73 E B R F T — B Al S A2 BROA » IR T IO AIUAE e 70 R B #E B 26 (7 B2 BRI il A TROKER
72 g i AR R EERGES] 3.09 - B{E=ES] -2.77 -
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SQ_DL DXD+— (4@%%15 : 0-79>
5
4 °
i 3
= 2 a o: o°°
T oscelogge
i o.’“ .’.. eD3
23 ®onq g 103 2 3
.‘gs -1.69 ‘
E’yﬁS —REIME
3 FRET—HEEt =B HEERES TE
et —BELETPY (AHREA(E * 0.69)
5
4 o o
% 3 o o o®
JQJIZJ% 2 [ '. .. ..
;g o0 ‘segoce” oo
e go © 00gl 000 oo eD4
) . o ooo °
%3 2 oo 3 ..:1 0 % o e 2 3
o 8% 20 0 1,
®-3
B

B4 ExEt—EiEgEtI0zRIseNEHERS HE

MFRM HYRE AT LUK TS5 B 048 — DR T 3T - e R B IRE &
o MERIRENEET > EpiEn s n] USRS IS 2 (i - 20 - #8H MFRM A Ef
z;i;i\‘;% ENMEFEFREIR » FRFES BEE LR e LE B HEEERER - & 5 HI2HY

FER AT Z R B L Hh 2 s R TR R ST —RIRE I ENEFF Z /T 10 & ~
R 10 4Hilf% 10 ZIARETTRIR -

TEVURERR R 25 E 24 fTEUEE AT RYRE SIS EEREE 1~ - #EPEREE 1 Hrgkst 2 8
BRI —IHERERE - RBUNARGET = » BET = NRBUNRERETIY » AATMATR] B EIFE AT Y RIEAEAR
MFRM HIfEE % - HEEFRRERET— s KARE - £ 85 B A » FEREMNIF 59 WEE » £
et — R 79 - (BRERETUERES 21 & » HEIFEEES 58 £2% » NI ETEASEAIET
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nERGT T WA ENPER MR E EBRORIREN: -

4
3 A
o 2 A‘ x . at . = A
A A
2 ‘S"A o a2 W_o. RPN o @ D261
o A ‘wk -%Mo
P - AHA .fﬁ rol ey 1A-- ! » W D3EID1PE
@ T ; A AA 2 Ol | ", A DAZAD12FF
2 A "
3 AA
* S B NERARE N (EEA)
5 EEt—HEM=FFEAREEETEE HERGETEE
5 MFRM 7EOfEEZETRIRE H{ERT P R HEFFLEER
wef— g it = #at
o - - - .
sEE fl’f‘ fEE i’;‘ (2)-(1) NS if‘ (3)-(1) NS i’?‘ (4)-(1)
s
24 2.30 1 2.58 1 0 4.35 1 0 4.29 1 0
20 2.15 2 2.36 2 0 2.62 2 0 2.20 9 7
22 2.00 3 2.14 3 0 2.62 2 -1 1.61 13 10
62 1.86 4 1.98 4 0 2.05 6 2 4.24 2 -2
24 2.30 1 2.58 1 0 4.35 1 0 4.29 1 0
20 2.15 2 2.36 2 0 2.62 2 0 2.20 9 7
22 2.00 3 2.14 3 0 2.62 2 -1 1.61 13 10
62 1.86 4 1.98 4 0 2.05 6 2 4.24 2 -2
42 1.43 5 1.20 7 2 1.66 8 3 2.07 10 5
81 1.43 5 1.12 11 6 2.05 6 1 2.96 3 -2
2 1.29 7 1.53 5 -2 2.62 2 -5 2.77 6 -1
26 1.29 7 1.20 7 0 0.71 24 17 -0.03 43 36
28 1.29 7 1.20 7 0 0.71 24 17 0.79 27 20
71 1.29 7 0.74 24 17 1.47 11 4 1.76 12 5
24 2.30 1 2.58 1 0 4.35 1 0 4.29 1 0

(i#)
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£5 (#8)
wat— T 2E= Bt
o - - . -
A1 (E f‘f beE f‘f (2)-(1) BN i’f (3)-(1) BN f‘f (4)-(1)

20 2.15 2 2.36 2 0 2.62 2 0 2.20 9 7
22 2.00 3 2.14 3 0 2.62 2 -1 1.61 13 10
62 1.86 4 1.98 4 0 2.05 6 2 4.24 2 -2
42 1.43 5 1.20 7 2 1.66 8 3 2.07 10 5
81 1.43 5 1.12 11 6 2.05 6 1 2.96 3 -2
2 1.29 7 1.53 5 -2 2.62 2 -5 2.77 6 -1
26 1.29 7 1.20 7 0 0.71 24 17 -0.03 43 36
28 1.29 7 1.20 7 0 0.71 24 17 0.79 27 20
71 1.29 7 0.74 24 17 1.47 11 4 1.76 12 5
R 10 %4

17 1.15 11 0.95 14 3 1.01 18 7 0.10 35 24
32 0.59 27 0.42 31 4 0.05 41 14 0.79 27 0
53 0.59 27 1.06 12 -15 0.94 21 -6 0.87 21 -6
70 0.59 27 0.26 35 8 -0.02 46 19 0.06 39 12
18 0.45 30 0.18 40 10 1.32 12 -18 -1.4 62 32
43 0.45 30 0.81 18 -12 0.38 34 4 1.48 17 -13
63 0.45 30 0.26 35 5 0.32 36 6 1.57 15 -15
66 0.45 30 0.86 16 -14 -0.02 46 16 0.87 21 -9
16 0.30 34 0.76 22 -12 1.32 12 22 2.77 6 -28
35 0.30 34 0.81 18 -16 0.71 24 -10 0.79 27 -7
ot

83 -0.84 75 -0.83 71 -4 -0.33 56 -19 -0.34 49 -26
1 -0.98 77 -0.98 76 -1 -0.85 64 -13 0.92 20 -57
55 -0.98 77 -0.74 67 -10 -1.70 80 3 -1.45 65 -12
59 -1.12 79 -0.92 73 -6 -0.73 63 -16 0.87 21 -58
38 -1.26 80 -1.11 78 -2 -0.59 60 -20 -1.54 71 -9
50 -1.53 81 -1.29 82 1 -1.70 80 -1 -2.04 78 -3
65 -1.53 81 -1.11 78 -3 -1.98 85 4 -1.45 65 -16
30 -1.66 83 -2.07 84 1 -1.49 76 -7 -2.13 80 -3
36 -1.80 84 -2.07 84 0 -1.79 83 -1 -2.13 80 -4

85 -1.80 84 -1.77 83 -1 -1.69 78 -6 -2.44 83 -1
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AW I R A O RR R R E S - AR RIRRE & Al e T POl R M B 2 24
BESIHETHIRSEE AEA W FErh o = (W B DU R > & HIRE aat - = (A e s 2 S HIRE
aFoIE HERF A BB - A VUGS S TR RIS T A M R R s g A e T - BIEA
RS RS EGT - BIERER NS AT - AR A B R T

— . %E=a
i am

(—) AT A SRS - RBUT & B AL i 7

AHFFFEFTER FHBIURERL S - 7E infit 1 outfit FERC B FEIEET T 1 - (AR H MFRM A
AAGETTHHBRBAR A AR A TTHY o Mgl 2 ] SERE By B S AT - (E3Gt— » = =A%
O - (BRI - AP ELRE S IH H Y T SRR FE AR AL ) B FE AR - HOR=RA -
(=) P EERSTERE/D - B RESE Th A ~ PR AR

SETFEAE RIS - seE BN SGt - et gl (ZHlE  FEEeroEE) RoRiyE
et - TR TR R R T T A B AR 1B 5 o (B RER G T R fE R B A R AR A B
REEETTIERRAVERGT < iBIMREIOKER » B2 A S 2R G HEAS B2 al{THY - Bl
FEIT R FHE B LA A R R AR - R ITRER TR - E R M A B F T — 2
TERR I V& 2K - BN B REIRIGHE L - ST AYRE T (BB (5 0.69 - TITEZ
A B RIEGEDEP L ] DUE B BB A 58 2l R R e T A B 2 - R B LS 21H
(EEAS AR ETPUE S - B MFRM RURTEHEARLETTIRIE - R E MBS pAE PEfe b 298
HERHRERRESE -

=7

(—) VB ReR¥5F U SE HE R 1T L s PR R AT BT 3 DU G RS 1738 5 4 0 JB FE A I

TR IRTE S E AR AL - MERDEARAEHERE TR - B2 R HE G AR
gt o RALHNER A SEE W R IERE R - BREAFREIFIDRA - FF 2Rt RER - 2502
PER D IRAY G FGETTRIE - A0 AR AIBI G DL BE R A (55880 > 2019) » RFHL (2019) i
FEIREERL > PREERS - (HRIE HERFER IR - S AR RETTRE D B AERERRET - MAERE - tHIELL
i — ~ ZRIZRF AR TEA - KB RFENRGEAE R WA T AN ERE &R
HELEIRE < AT - TEER AR 53 - BiEE-EE LRI T > BERRE BRI E A
M@ R AIBTFETR HHRE > B B S EAR - HEE R R EIR - Bt - Mo el eeERl o 4 « Wl
7 SERAN B ERESTRYRT AT  SER MR - EEHE RIS REEE - SR E SRR
HyZERE > AR - SERERRZNEIRE N PR B S MERZ B Y - R AERRR AR EE R E 3, - HHEAE
AR IS LA E e A E] - B MENAS PR SE AR F(LRET - M ERIK
TR T AR - FESC UG HRALE TR I D B L FRT RN - DU Sl & IR
TIEFAERRZE AR -
(=) AWHFER R W A ST A W I 3F 7 B H B 323K E R Sl R 5 8 R A mT L% B i TR

TREWEFE A PR LR R

AN - EERA T FEFIRRAOEFEER - KR ERR D E R TN 2R
HETRIRE - RACRTE B FREGERGET  AGETT AR RE RGP LLg - BIANRY & AL R ER
BEEZVNEBN - FREEFEANEHER - W EEE 2V EREBR =02~
P72 — IR AL £ MFRM Y flEt A S HERE - 5500 - SBR AR ERRRETES R - 61
MZREEMEFEHEEHERRE (nested) HIRIMR - EELHHZH A E M A EEIRR -
BT AEE R RE N AGR AT RE I E B R B - e R R St A F LAt
ERGEERE - ESRAGETE AR -
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REFUL (2018) @ 107 BBEFIEEIHERERFMEHERN - EAFE T - 288 < IUH AH LS -
https://www.ceec.edu.tw/xcepaper/cont?xsmsid:0J0665880360 13658199&s1d=0J14951165504800
5583 » 2018 4 4 A 15 H ° [College Entrance Examination Center. (2018). Construct response
question rating standard description for 2018 school year. CEEC E-paper, 288. Retrieved April, 15,
2018, from https://wwwc.moex.gov.tw/main/ExamLaws/wfrmExamLaws.aspx?kind=1&menu_
id=318&laws_id=11]

FERE -~ FHEE - BEA0 (2013) : RETHIER S LR N M 2 PR5E
2Rk R R B AR EE R R B o JIERERF] 0 60 (3)  489-518 © [Wang, H.-P,
Kuo, B.-C., & Lu, Y.-J. (2013). Exploring the population invariance of equating in the large-scale

assessments: Using the Taiwan Assessment of Student Achievement as an example. Psychological
Testing, 60(3) * 489-518.]

BRI - BMEE - FERHE - BRIEEE (2015) : DAAJRE(ETERER SR ERENEEEF (LR -
JEEERF] > 62 (2) » 95-126 ° [Wu, H.-M., Kuo, B.-C., Sheu, T.-W., & Chen, W.-N. (2015). The
Research in Estimating Multidimensional Traits under Vertical Equating Based on Plausible Value
Method. Psychological Testing, 62(2), 95-126.]

MUNEE ~ BB (2017) RIS B SORRB T il AT 8 RO ME & S BE S0  T— DA R i BB B
WA R RAGRE A R ] © B0 OFRERHT » 49 (2) » 215-241 - http://doi.org/10.6251/
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FeATF] > 61 (2) - 85-117 © https://doi.org/10.6209/jories.2016.61(2).04 [Chao, T.-Y., Huang,
J.-L., Sung, Y.-T., Kuo, H.-N., & Shiu, M.-H. (2016). Construction of the teacher situational
judgment test. Journal of Research in Education Sciences, 61(2), 85—117. https://doi.org/10.6209/
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A problem in performance assessments is the degree to which rater severity and leniency can affect the examinee’s scores.
In particular, fairness concerns related to performance systems include the exchangeability of raters. A possible resolution for
addressing rater severity is for each rater to score each examinee’s performance; thus, the difference in rater severity would
affect each student at the same level. However, this is not always feasible in practice for fully crossed rating designs. In the
context of performance assessments, equating procedures create links between raters when performing transformation with a
fully crossed rating design is not feasible and could control for differences in rater severity.

An effective equating procedure involves a strong statistical model and a systematic data collection approach. The Many—
Facet Rasch model (MFRM) is a commonly used approach for adjusting rater differences. Although the use of the MFRM
model has gained popularity as an equating approach for rater severity, several key considerations related to data collection
designs and model data fit are also crucial. In particular, it is vital to ensure a sufficient level of connectivity in the rating design;
that is, the raters can be linked to other assessment components, such as other raters, examinees, or tasks.

Three types of data collection design are commonly used for equating. The first type is a complete network design, in which
the data consist of complete designs with subjects of all assessment components. This is an ideal design for a rating system.
The second type is an incomplete network design. Under an incomplete network design, examinees do not have scores on all
assessment components, but a partial and systematic degree of connectivity exists for raters and tasks to produce a connected
network of assessment components. The third type is a nonlinked network design, where no systematic linkage exists in the
components of facets. Even if the unlinked scoring network has some potential problems, many important exams in Taiwan still
use this rater design.

The purpose of this study was to examine the effect of differences in data collection designs that could affect parameter
estimation in the performance assessment. Using empirical data, this study explicitly related the central role of consideration to
data collection designs for the interpretation of results when the MFRM is applied. The study had two main research objectives:
(1) To examine the impact of different data collection designs on parameter estimates for examinees’ ability, raters’ severity, and
the difficulty of scoring criteria. The indices included infit, outfit, separation index, reliability, and the chi-square test. (2) To
evaluate the correlations of ability estimates between different designs and the magnitude of their impact on the ranking of the
examinees’ performance level. Examinees for the top 10, middle 10, and last 10 examinees in the complete network design were

selected to evaluate their ranking differences for other designs.
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This study used the MFRM and oral performance score data of preservice principals to explore the effects of the three
data collection designs. A total of four raters and 85 preservice principals participated. The raters scored seven criteria for each
preservice principal’s oral performance: content, structure, word usage, attitude, pronunciation, intonation, and time control.
Each criterion was assigned a grade of 1-3, of which 1 represents the basic level, 2 represents a proficient level, and 3 represents
an advanced level. The raters were trained before the actual rating was conducted. The specification of each grading level
and the standards were explained; raters were also required to complete rating exercises before conducting the official rating.
The anchored videos at various levels for the raters were discussed. Through these anchored videos, the raters could better
understand the standards.

Four equating designs were considered in this study. Design 1 was the complete network design; four raters rated all
preservice principals in this design. Designs 2 and 3 were incomplete network designs. In these two designs, some rating scores
overlapped to construct the connectivity of scoring components. In design 2, each student received scores from three raters,
whereas in design 3, each student received scores from two raters. Design 4 was a nonlinked network design, in which each
rater only reviewed his or her assigned class; there was no connection between raters’ scores. The MFRM, a statistics model
of the Rasch family, was employed to perform the four equating designs. When estimating the examinee’s ability level, raters’
severity and scoring criteria were simultaneously considered in the model.

This study had two main findings: (1) For the incomplete and nonlinked network designs, some minor problems were
related to the model fit, but overall, the infit and outfit indices were close to 1, which indicated that the use of the MFRM was
feasible for analyzing the data used in this study. However, the reliability and separation indices for the nonlinked network
design were low, and some chi-square tests did not reach significance—results that were quite different from the complete
network design. (2) The lower the linkage between assessment components, the more biased the estimated stability of
parameters. The fully connected network design provided the strongest connectivity at all levels (subjects, raters, and criteria),
and this design was also the most ideal scenario for the data collection design. However, this design costs much in terms of
rating time and money; thus, it is difficult to implement such a design in a large-scale test. By contrast, incomplete network
designs are more feasible in large-scale tests, namely for establishing overlaps of the evaluation of some subjects of raters. The
correlation between the complete network design and nonlinked network design was only 0.69, but the correlation between
the complete network design and incomplete network design rose to 0.79-0.94. Moreover, a clear gap existed in participants’
rankings between the ideal fully connected network design and nonlinked network design. For example, student #59 ranked
79th in the complete network design but 21st in the nonlinked network design, equaling a ranking difference gap of 58. The
results revealed that even if the MFRM is used for correction, large errors will still exist in the estimation of ability values and
the ranking results of examinees for a nonlinked network design.

This study provided two suggestions: (1) Examination institutions should avoid using the nonlinked network rater design.
Carefully constructed network assessment designs based on effective data collection designs have the chance of obtaining
objective and fair measurements within systems with multiple facets. Regarding current large-scale tests, many do not use any
statistical models for rater severity correction; furthermore, they use the nonlinked rater design. It is possible that examinees can
experience bad luck and encounter a severe grader, resulting in them receiving a low score. Therefore, this study recommended
that important examinations in the future should adopt a more complete rating plan. (2) This study used empirical data. A
simulation study can be considered to further examine the impact of different designs of component connectivity on parameter
estimates. In addition, different experimental designs are worth discussing; for example, if examinees are nested within tasks,
would this nested relationship affect the parameter estimates of ability and rater severity levels? The impact of more complex

data collection designs are worthy of future research.
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