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1. 1 BEREICRT AHEHE:
Latent Class Analysis (LCA) & Mixture Rasch Model (MRM)

AWF5EiE. CEFR @ “3 Common Reference Levels” C “a common framework scale should
be objectively determined in that they are based on a theory of measurement (p. 21) & #&#H =3 TC
V% standard setting OFEEHIZe HERICEET A DO TH D, THIEONE, EOREHE
T BRI, EREFIRHT, BEEORREE RBFEILE S TAUTHITTE 200 &0
O MEICA L DB B | f%ﬂiﬂ TERTFAUL, B DR ZRRRICHE D> T L
F9 ] (RKELE, 2009,p.2) & OREEITHG LTV O, BAEOFZEEB ISR A
BThAI,

CEFR @ Can Do DFStFA#RFEITIX, I “Item response theory (IRT) or ‘latent trait’
analysis” 23 ff H S 4172 (pp. 207 - 212) & H %5, F 7=, Dr. Matthias von Davier
(MVonDavier@ETS.ORG, Senior Research Director, Educational Testing Service) 1%, 2014 4F 1
AEIETIToNZT — 3 v 7O ppt BEIOHTLLT D L 5 1ITHEHRE L.

» Classical standard setting methods do so by cut-scores (defined by experts) on a latent or

observed test score scale

+ Model-based levels and standards may be developed using statistical and psychometric models

with ordinal latent variables
Model-based methods & LT, RDET/LEMERHLL TN\ D,

Latent Class Models

Mastery Models, Mokken, DINA, ...
Ordered Latent Class / Discrete IRT Models
Mixture IRT and General Diagnostic Model
Model-Based Levels and Standards

Standard setting ORI U T, AT ANEET VORI D085 L 5 TH
DD, AT, BIESEREICBT AFEHLERDOU L > & LT Mixture Rasch Model #]
BEMEZ TR L Q& 72U, RIACIE, B9~ 2% Rasch Model (RM),  Latent Class Analysis
(LCA). Mixture Rasch Model (MRM) @ 3 SOFEHICHOUWNT, BRI L <7<,



1.1-1. Ty ¥=a « FF )V (Rasch Model : RM)

7 v a « &7 /L (Rasch Model: RM) 1%, THH &P (item response theory : IRT) @
—OLEZLNTWD, TARNT—XOUFETXOD TEE/RZ &1, K& (199, pp.
17-20) TR TWB X H1Z, (1) EARREST=T A M EHWTHILRDO R ECTHE/IH
TEMNAIRE T D LD Z & (test-free person measurement), (2) & A7R3ZBRAEHEIC FhE L C
b, IBEOEHFFEICRET AMEZ RO SH Z LN AEEZR Z & (sample-free item calibration), %
L. (3) RE/IZ LT DHIEDREE (multiple reliability estimation) T %, Hambleton,
Swaminathan, & Rogers (1991, p. 5) TRIAILTWALL T D 5 I H Z4ii7= 7 “alternative test
theory”, ©FE Y IRT BXLETHD,

(a) item characteristics that are not group-dependent, (b) scores describing examinee proficiency
that are not test-dependent, (c) a model that is expressed at the item level rather than at the test
level, (d) a model that does not require strictly parallel tests for assessing reliability, and (€) a
model that provides a measure of precision for each ability score.

ZOEH 7T iR INETOHMAYT A MR TIIAFHE TH 722, Fhx wfik
LTW5 IRT THEILAMREIZ 2 272 b D TH D, ZDO X I, IRT OFHHO R E 70H1 i
T A MIEENDHEE DG E L EOT A NOZBREDRR )% L TREIT&E 52 LT
&5, IRT IZBWTIE, THEFrER (item characteristic curve: ICC) W5 Z & T, Zhvx
AMREIC L7z, TKRHICE ZIE. RM AGE2 Z L1, BLED K SR EAIRETH H P
iCHOHNHLTH D,

Fo~— 0 OFETIH D Rasch, G. ICL > TIRESNZZOFT WL, Ty -
E7 /W(Rasch model) &I T, BHT v a BTV E B FDIL, TOENUIT P=exp (0 -
b)/(1+exp (0—b) <E1> TREND, HENEZ 0, HEKEEEZ b & LT, fE/IN0T
b DZEDNEEED b THLHBICIEE T OMEREP L9758, ZOEANETTED
LWV HDTH D,

HEVEPEmIL, Lord (1952) T DAL M Z41, Lord & Novick (1968) THERHIIZ
TRfbSh7ebDTH D, Ziu, TOEFL 72 &, KEDT A Mgt TH 5 ETS
(Educational Testing Service) TBHFREFENE 4157 A M & HLNZT TITHNWHILTE TV
HEOTHY ., KEDOHRH T, HROWL L ZAT, ST A Mz D57 A N
LTRSS HWBENTETWD D TH D, ZOHBIEHROFEE 727 /& LTT
One parameter logistic model : 1PLM, Two parameter logistic mode: 2PLM, Three parameter
logistic mode: 3PLM 725 W 531 T 473, IPLM @ Item Characteristic Curve: ICC 1%, P =
1/(I+exp (= (0-b)) <HBX 2> L RENDH Z LB D, Tvia « FT /UL, EOET /LD
FIENHBEIRR L ITR AR D THD, LrL, ZOET /ML, <He1> 05



DT exp@-b)THID L, ROLHITARY, <H2> L—FT 5, L THEHET L&
LT, Tyva - ®7ME HAEHRO 1PLM & —8d 5 2 L1275,
P=exp(0—Db)/(1+exp(0—Db))

=exp(0—b)/exp (0 —b)/((1+exp (0— b))/ exp(® — b))

=1/((1/exp(® — b)) + 1)

=1/(exp(—(®-b) +1)

=1/ +exp(—(6-D)))

L7zl C, HAEHGROFTH, IPLM W) X0 T v o - BTV LT
52 ENBNOT, ZZThH RaschModel EWHFEFEZHNDZ 2T 5,

1.1-2. BIEZ T A45%F  (latent class analysis: LCA)

BOEOIRTIL, BEEZ 7 A0 LW ) HGEEZ JHOT 501, b THEET
DD, A « FRk - A - (LA #1971, p. 167) Tl TEAEREESHT  (latent structure
analysis: LSA) | O T, LT X 5 @A R oD,

G ST 713 1950 FE T — 2 7 =)L K (P.F. Lazarsfelt) 12k » RS-,
FEARWREZITIRD LD Th D, PIEL K9 &T2FNTHOWTO X AERHE H AMEH]
SN T D, 2D L&A OERITKHT HIEER, HOWIERERNT—2 & LTHE
BRDM, ZHUILT L HEE DM 720 s BFETH O TR, AMBIZH 7200
X, —HEOIEDOTERIZH DI EHIRBE ORISR D Th %,

1 DFEBROZAMD T & % MEERRERGHA] LD 25, 2O X5 IRt/ DJE T
X FREPME LN TWRWDT, ZOREIZS TN DD T A (ZHEBTEY
TAEND) T T D, To& IR GFERE - IEAFEREO 2RET/NT D Z LT Ko TR
WTW BETEZ 7 A58 (latent class analysis:  LCA) | A —fi%lc L < s,

ZOSTEROIED, B BHE (1977, pp. 505-506) (23115 TEAERESHT  (latent
structure analysis) | . - HEA - 2 - HRH fF (1988, pp. 369-3) ITHITDH [V EREESY
Hr - (latent structure analysis) | CTIZLL FD XL 5 IR TN D,

IEY 7 A5HT T, BB REAS . IER CHBBIE TE Ve (B1EZ 7 &
EW9) T
JER S TNT A58 Z &I TRESEEA D B ~DIVERNEIR D 6 D LRET 5,
R
HaRRL LCOREE~OIGDOT—H ZANT, BEZ 7 ADE, B(E2 7 AD
FRSHY



BRRES, WEZ 7 ANOFHE~DOIVEFREHEE L LD L THFRETH D,

Templin & Jiao (p. 384) 1%, LCA #LITDO X HITESR « AL T,

Latent class analysis (LCA) is a statistical procedure used to model unobservable (latent)
groups believed to be underlying observed data.  As described by Dayton and Macready (2007),
LCA is closely related to the discrete mixture model and classical factor analysis. The simplest
forms of LCA is that used for categorical item responses.

Both IRT and LCA are latent variable models. However, unlike IRT models where a
continuous latent trait underlies a person’s item performance, LCA uses latent discrete class
membership to define a person’s responses. In LCA, item response probabilities could be

different across classes but item responses are independent within classes.

BEZTE D7 — OB TER NEERME) Z2HEET 5 &V )R T g7 2
NEERROFENTIT 9 IR0 & BRER S 5 & OfafL, BRSO TH 5, £72.IRT
LCA &, BEREET VLW ) SUTFRICTH A2, IRT 1 IZHE OHE BT DA
BAET DRES) Zdligi) /e /T A—42 & UTHEE L. LCA X, HERCTHEIRTRER Y T A
EHEE L C, A OINEEERT DANRRD LD fafEIX. LCA ZHfiFd 25 FCE
FIRA LV N ThD,

I HIZ, LCA O E LTHIT TWADRDOIER HEHE TH 5 (pp. 383-384),

The main benefit of LCA or extended model-based approaches to standard setting is to reduce
the classification error associated with the subjectivity built into the current common practice of
standard setting by making use of the information in item response patterns along with additional
standard setting information.  Although we began our chapter discussing ways in which
classification models can (and should) incorporate human judgment from the standard setting

process, by nature, classification models do not need such judgment.

5 Templin & Jiao & FIRROBEEZ = (p. 345) 1X. LAF DX D IZRKELL T\D,

Z ONARIE E OFEHT — Z T ORBOHR T Y | BAERBED T, DWW
T ORINIRE BRFERE R D 1 D Th D, BEERE NS Z & OFEIX
Ba DD, TNHOHI HLEERLOE LT, SHIOFIIGE > Z & &, fEbofs
EENTEDZ ENET BILD, FiET 72 < S AOBIIEROBIR & LAy D DIETE
B ERERT D Z & TR MRS ST WD L FBE L, WERE
ZRE LT B EASR OBROREEIL L VEEN RN DI DR W 22 E



VERT 5,

(TREBIEY T AETA LI, BT 2 ) DSBS OSBRI T 2 ) e
Hid
5T EEAGE L QBTS2 3t i BT 020D,

e 7 A58 (LCA) 1%, BEY T ARRET HZ LItk - T, BlITE 57—
A TODH, L LBIIIS R, D VIBET H2AREORZ B L., BllfEE
FERR L3 < D Dk EE C gk ) 7~ 2 8Ea I FEDOREHA T U | standard setting ¢ Cut
Score ARRXET HFEEICBWTREAR LR FETHDLEEZAHTHA I,

1.1-3. IBE& T v 2T /L (Mixture Rasch Model: MRM)

WHOT v 2T VOSHTTIE,  THE—ORESEES R/ & TERL T 5 E
HoORMEE 725 (Bond & Fox, 2007, p. 314) = & Z{ES 5 —JoE (unidimensionality) 73
INTORHERIEE 70D, LALRD D, T A FORERCHFIC L > TE, FFEDZERE |
AR Beh 52720 . ZNOOHEB SN IEMICHEE TSR5G8 bH0 . =
RPN L > CRIE DR 7 L — 7\ A U RRNC B T H AMFHET 5
Grand, —IutE R E Lo iR TR L 722 e b b D,

Z DX D 2 DERIER 2R RN T 5 726, Mixture Rasch Model (MRM : J&& T
TV aET V) BB LTk A IS T T E 7 (Rost & Langeheine, 1994; Cohen,
Wollack, Bolt & Mroch, 2002; Kreiner, 2007; Jiao, Lissitz, Macready, Wang & Liang, 2011; Lee &
Chen, 2011; Templin & Jiao, 2012, Baghaei & Carstensen, 2013),

MRM 1%, TEHOBENRRERZ G AT A N —2 205720, Tvia
TTIVEAE S T AT (latent class analysis: LCA) EF V&G L] TV THY, T
A NTF =2 L EBINRFEEBOHELME LI REREFHRELEI LB TED
(Templin& Jiao, 2012, p. 387, p. 379) 73, W ILFEBDHE L O TICHEMTH Z LN T
% (Lissitzi, 2013, p. 170) HEAHHURRET IV &5 2 %,

AREE T, FEIZ MRM 2> G T 2110 ©ORIMERIEIZIIT 2 TREMEIC
DT, IBEDHIFE CITON IO T TV ZAE LTofia HIRRIE DR J & Folge L7
NH, idmatEd D,

1. 2. BES v =2 -F5F/ (Mixture Rasch Model: MRM)  BfZeDEEE
DONRENZEIT D MRM ORFFEIL, fiD TO720M, HEHTREFEE DR R0, +

OHTIE, HEEF - EE (2010) OB TWD EFET > 7 B (latent rank theory: LRT) | |
Fio, ZOIRHERAEA (2013) . (2014) 7R ERH D, 1272, SMNEZERT DI



Tim L O TS LCA L D E TS TV S LRT O, £hs, BERED
72D MRM & & 950D O EORGHIMETH A H, SHIZ, MRM Oz B
—X% « V7 s THD WINMIRA 2001 (von Davier, M. 2001) 7 & Dt Iah i+ 5,
ZH LIV 7 NERWT, BETHHUELEN, T rHECh 20 0Ot /2308
D—D>ThH D,

12-1. MRM DOHEEFHEE LA T 1 75 A
Templin & Jiao (2012, p. 388) %, estimation methods for the MRM & L T

@® the marginal maximum likelihood estimation (MMLE) method with the
expectation-maximization (E-M) algorithm (used in mdltm)”

® M-Plus

® the conditional maximum likelihood estimation method (used in Winmira)

@ the Markov Chain Monte Carlo estimation method (used in WINBUG)
ZYVARNT 7L TWD, AFETIROHE S 7T A T —2OHEEFHEE LT, EOFEN
WU DD, FNENOHEEILEOFHEZTHAE L TS BERH A 9,

IHIZ, ENEIHRO HLHEE HIEZBHM L TWH 7 77 5055, Esa i
PRDINZHONT OIS TEH 5, Templin & Jiao (2012) 1% the Mulitdimensional Discrete
Latent Trait Model (mdltm) software {5 L T levels of performance MDAff5E%4 LT % (p.
388), Baghaei & Carstensen (2013) I, WINMIRA ZA{# /] LT a reading comprehension test
composed of 20 multiple-choice items 4347 21TV ), “Item fit for each class” &V o 728505
DL HIT> TS, WINMIRA 1Z Rost (1996, p. 459) D L 9 73 FLlSH A D STk Z B #3
NENTEY, ¥, Vv T RX—=UTZONFIZET HERC, ~ =27 VN ATAHE
T, Kagion line store DA S FRETH Y, et & V23020 & LTE, A TH S,
W OMDETINVE G LT 7R A0 overview (Rupp, 2009) <° Rasch Measurement
Analysis Software Directory: http:/mww.rasch.org/software.htm L\ o720 = v 7 _X—UH
V. Ta7T7AIONTE, 2O LD RIEREZ AR DITHRTZTRO TOE T,

1.2-2. WINMIRA 2001

WINMIRA [, Davier 23pR¥% F23F72H DT “Windows-program Mixed RAsch model
(1995)” (Rost, p. 457) LTSN TW D, F£72, WINMIRA D7s—L~2— T, WINMIRA
2001 is a software for estimating Rasch Models, Mixture Rasch Models, Latent Class Models and
Hybrid models. It provides models for dichotomous and polytomous data and can handle ASCII (text



file) and SPSS (sav) sources. It is available for windows operating systems. (http:/
www.von-davier.com, retrieved in Sep. 14, 2015) & 48#i ST 5,

WINMIRA OfE#RIT http://208.76.84.140/~sviklumu/wmira/index.html (2 S TR0 |
Flo~v=a2 7 VH AFRRETH D (http://208.76.84.140/~sviklumuAvmira/winmiramanual.pdf),

~ =2 T I FORBIRH 0 | IRAWHEIIIFTE 5,

The Mixed—Rasch Model extends the Rasch model to a discrete mixture model. The main goal

of applying this model is to classify a possible inhomogeneous sample into

Rasch—homogenous subsamples.

The Mixed Rasch model can be used for very different tasks, e. g.

o for testing model fit of the Rasch Model (by comparing the one—class and the two—class

solution),

o for identifying a Rasch scaleable subpopulation (or separating a class of unscaleables,

respectively),

o for analyzing rating data, when different subsamples have different response sets,

o for measuring a latent ability, when different people apply different solution strategies for

solving the items, or

« for profile analysis of questionnaire items with ordinal response formats.

INT A= OHEETETN S ODER ST D3, “The parameter in the mixed Rasch
model and its generalizations to ordinal data can be estimated by means of an extended
EM-algorithm with conditional maximum likelihood estimation of the item parameters in the M-step
(Rost, p. 455).” L&V, WIMIRA Tt “The latent classes are identified by means of an
EM—Algorithm and the item — or threshold parameters are computed by means of conditional
maximum Likelihood (CML) estimation within each M—step. The CML estimation requires the
latent score distributionslatentscore, i.e., the distributions of test scores in each latent class, to be
estimated in order ‘to condition out” the person parameters in the CML—procedure.” &~ ==7"/L
(2D & DT, Rost L[ABRIZ, FHEOmVHEEEEZERA L Tna,

F7. BHFEE O Davier |12 A — /L THIWEDETZE 2 A, “1 successfully tested WINMIRA
2001 with windows 10.” & DIE(EA® V. Windows 10 TOM@E FIRETH 5 Z L 337>
7

ARFFETIL, Windows 10 DEEEEZ iz, KAGlI DT = v 7 ~_—7) b (http://order.
kagi.com/cgi-bin/store.cgi?storelD=1HN&&) iz A TE % WINMIRA 2001 (academic single user
license; $200, & 7=1% academic PC Pool license (up to 10 installs); $800) % AV \CT—% D45
Wrae L Tn&Ezuy,



1. 3. MRM ZfE-o7-RUEERETIE

MRM (2R 2013502 < AT TV D3, MRM %1 7= e EOMF3E L, £
IFEZNEITIE AR, £ 2T, Jiao, etal. (2011) DOHFZE Tl T 7= 0 E LSRR EDFHITIEIC
D& FEOSFET A NT— X o U C R rRe iR E PR D = & & Lz,

13-1. ¥:H (2014) & Dk

REBTMRAEO TICE OO [55E7 A FOBEREREH 3] TOEA
(2014) DOFE TR L7-35m OB IS LT 2 FEOSZ 2585717 A b 50 i + B CUAE
i 50 I DFHM > A7 2 (VKSL&VKS2) D9 6 45k~ L FRIZ% L L72 VKSL OF A k
HRFH 50 fiod 213 D7 —% (LI, VKS 7—4) % WINMIRA 2001 #{#H L T, 2~5
7 Z AD MRM 3T &21TVN, ¥5H (2014) CERIRL7=T v =7 VW EMET v 7 Blin %
OFF L7t El: (UBe, RM-LRE) OftR LT & & LT,

MRM 734 % IEREZ S 21203 1 B ABIEDT —Z PN T I 5 T & 2y D
X (Jiao, etal. 2011) H &V . AEID K 5 BREELA LT OT — & M CIER E pllERRE%
AL, HITES LRVIRLBIBE Sz, fIeRE LT, EF—Z 2y I 21—
2T X EERT DI LT, KT — X OFT D MBS AT o 2475 2 &0
e & s Mplus (Muthen & Muthen, 2012) <° mRm ((Preinerstofer & Forman, 2012) @
B2y 7 N = T OERANREZ LN, HIGOT 17T I v THEIRERT 5 Z L 03hR
PINZRET 27O ORISR L 5 25, iR, 77— H/h& < T Bootstrap HEEECTT — ¥
OEHEGEZTARD Z LN TE SPSS DA L4 —T7 2 A ATT—HUEHEITH LN TED
WINMIRA 2001 (von Davier, 2001) Z4RIOMFETIHERTHZ & & L,

2~5 27 7 A0 MRM DT EAT 9 & WFNDEE S o TIVED NS W01
?® AIC X° BIC DA FEFIISIRET, Bootstrap #4179 & & 2R 2 [Rl—0i
MRSz, Bootstrap 73T &41T 9 & EADEID IS 2 ODOREHERE (empirical
p-values of the Pearson X2 & Cressie Read Statistics) 13\ v4*41 %, 0.000 DfEiZ 7~ L7z,

113, 15H (2014) TEEA L7 VKS 7—4 %>, 57 7 AD MRM 73515
B HAFEHMEE S L2 b D THDH, WINMIRA 2001 T, F10 4T HNZBRED
AR e &2\ Class 1 72 BIEINAIZ 7 7 A4 0558E S5 D3, OMFFE TRy 72t Rt
R > T, RS DNEHEDMENTT B FNAIC 7 T A48 2 FBlA LT, EH (2014) DO
1E7 > 785w 7 > 7 & OFRE (Spearman’s rank correlation) Z 515725 &, 853 /R L7z,

10



1 577 ADMRM ZH B35 HAKGHE (VKS 7—4)

N (%) Max Min Mean SD
Class 1 16 (7.5%) 0.20 -2.06 -0.99 0.54
Class 2 10 (4.7%) 2.04 -1.83 -0.08 141
Class 3 48 (22.5%) 1.62 -0.81 0.26 0.51
Class 4 61 (28.6%) 312 0.13 1.90 0.62
Class 5 78 (36.6%) 5.83 0.95 273 0.89

LIFIL. Jiao, et al. (2011, pp. 520-522) O TEEL A SN TN 5D 7 T A5 E S %
IETDHHAFHROESEZE L Db D TH D, Z 2 TS 7 7 ADSHTD Class 3 & Class
4 DLYE S EZ BN ETT O,

Wyo, 20,2 2

nyw%ﬁ‘ﬁﬁ“ﬁﬂ W22 5 2 BA~EER T & & DB 7 5 A TR 5%
FEORRBIT DEIG

M:%577Xm:”@¢5*”yw@@i”%“7?X@K%E¢5§&%@@éwn
B 5HE

oy PHIEAS X VAR T 2 gy DI A O R %

o VEEDS L0 =T T R DR O R

7 7 A DFFRDI)

WiV T A DGR O]

204

Class3 & Class 4 O4yE SO E

(02864x05081) _ (x—1 8966)2  (x — 0.2634)2
02254 % 06219 ~— 2x 062192 2 x 0.50812

ZOZUHREREAELS & C3 & C4 DFHHEOMNNLET 2 Z L 3% Mili(x) & C3 IEHLh
P& CA TERUIRRO AR OHE T D MR () DIEPFRIH SN D 23, % & HHERED 7 EI
ERITIENTES,

11




 —(~15512) — |/~ 1.5512% — 4 x (—0.2572) x 1.7889
1= 2 % (—0.2572)

= 0.99053

—(—-1.5512) + \/—1.5512%2 — 4 x (—0.2572) X 1.7889

_ = —7.02192
*2 2 % (—0.2572) 0

F1OU7 7 AOFEBEOLSE (b L<IFFEE) ZHdh, Ml MEs RS ns &9
(2, TEHA RO AL Excel DBEREZ > THOMOIIREZRFRALT 5 &, K1 DX S
27T 7o Tz, C3DONAME (0.26) & CA DIFHIE (1.96) DRITASA %,(0.9905) A
BELTNDZ ENRSNTND,

o)
No

o)
[REY
[o ]

oo}

[EEY
(e))

o)
[REY
'S

foo)

[EEY
No

Cc3

[IEY

C4

for)
for)
%

for)
for)
<)

A
\
U\

11109 8-7-6-5-4-3-2-10 1 2 3 45 6 7 8 91011

for)
for)
=

for)
D

1 C3 & C4 OIERU Ml (VKS 7—%)
K 213457 7 AROSF SO EEREZ R LIZHDOTHD, C3 & C4, C4 & C5D5y
15 (k) 1357 7 ADOFBENEONNIE L, 7 7 AOFERESMENE L 72 DIZ >N T,
)c?‘éﬂﬁ (BZrx) DOELEL 2508, ClL L C2, C2 & C3 DA (X)DfEIL, W7 7 AD
EHHEDORNZIT2< . C2 & C3 DATHXNITE - ThE, FMEA R BV CL & C2 D4yEl
REDHEHIEVMEZ R L TND 2 EDERTE D, K2 DT, C2 DRESI AT DNEDS
R&<, Csk@@mﬁ”ﬂ“&ﬁﬂf%@w%ﬁ#ﬁﬂm_réMTwé

#2 577 ADMRM SN HF5R720HI () Off (VKS 7—2)

Class1/Class2 | Class2/Class3 | Class3/Class4 | Class 4/ Class5

Cut score (x1) -0.0763 -0.9327 0.9905 2.3120

ZOTANT—=H5BIE, Cl & C2, C2 & C3DNEISZMYNIRET DI LIXTE

12




7. MRM &5 7=AEO5HE, A (2014) O RM-LR IEDOGHT &1, BB kER L7
77,

7T A WO LT 4~2 7 T ATRRRO T 24T 272 & 2 A4 7 T A5 Tid.C1-C2
B ELERENENOFEENEDOIALEHRT, C3-C4 ] TIXii R #2592 Hi
DMELE L7V A R IR R L 22 o728, 37 T A, 2 7 TADSHICIE, K1 DX D 7ehy
FREEDNNTILD 7 F AR THREETH S Z L R TE T2,

o
N

o)

H
[e ¢]

o)

H
[e)]

o)
[REY
H

o)

H
N

C2

o)
[REY

o)
D
oo

c3

o)
o)
<)

D
D
N

o)
o)

-11-10-9 8-7-6-5-4-3-2-101 2 3 456 7 8 91011

2 C2 Lt C3 OIEHAFphif

1.3-2. KK (2013b) & DLk

KA (2013a) 1E. TE A VA FRZ# > C. Wright and Stone (1979) ¢ Knox Cube Test (L4
T, KCT 7—%) HHHOMSEL, W, KOMEEMEERDS 67 1272 HRe e A4
L. ZNENOEENR S - & b RERB(LE R T IHAHEBIZAFIRZED TWDHN, KK
(2013b) (ZFBWTIAT —4# % RM-LR {ETHOHT L7 R, [F UaBl eI B -T2 2 L2k
HBENTND, £ T, [T —H % 2H TR MRMIED 2 7 T 2550 %ff > CREED
DEVREREAAT O Z EDAREDGES 5 2 & & LT,
#3 277 ADMRM GHiN AL EATEHE & ATIRERERTR (KCT 7—%)

N (%) Max Min Mean SD Cut score
Class 1 26(76.5%) 5.10 -6.19 0.57 2.72 /A
Class 2 8(23.5%) 0.62 -341 -1.31 1.58

K3IE2 7 T2 D Y T ADRME G E L WY T ZADE R OFERRZ R LT\ D,
W7 7 ZAD5AMDIGRGE, FridsziBg sk (%) Y, RmfE, &lEE, RERZOWT
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™\

O 1/
L\ .
/AR —

., \\\_h

-11-10-9-8-7-6-5-4-3-2-1012 3 456 7 8 91011

3 Cl & C2 DIEH MAHHR (KCT 7 —%)

1. 4 MRM ZHro5#% 08

MRM JEITHIE RS ClI— BIRADHINEL EA 8 THEL IS 22V, 4% b2 Okk~
PN DWW THIFGEZ R, RN, 7o omifs D& D MR E DB 0 AR L
TWEENRH D,

Aal0 MRM Z3#8T1E, VKS F—ZIZBWTCIE5 7 7 A, 4 7 T A CIIRERE L7227
ST, 7T ABERD LIZ3 7T A, 2 7T AN ClLE sy sz Bt 5 2 L
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RS T=DNE LIV,
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AES DAME 8 2,

M1 MRM I E TN V=T F =2 OO 24T 5 2 LI3aiE0 Cldzev iy, el
WA, oY 7 b =T O, v Ial—YalafiEEh T, Fokd
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E—F2 ) TARBYE Lk, UE 1R CIME S TUNT, 2016 4RSS 1 [R5 2
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=2,
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Mixture Rasch Model [Z& 5
REERENDFRESRTE

2015%E #HWIKRmES
2015410H16H

AREZ-fFFE—-%R 8

2.1 FREREICET S
Ak ERET LI

Methods that involve review of test items and scoring rubrics
Methods that involve review of candidates
Methods that involve looking at candidate work
Methods that involve panelist review of score profiles
(Hambleton and Pitoniak (2006))

Rasch Model (RM)
Latent Class Analysis (LCA)
Mixtue Rasch Model (MRM)
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2.1-1. oy a-ETIL
(Rasch Model:RM:IRT)

(1) RERBDRENIL, BELEEBRE(FMILICE
FEND,

(2)IEEOHEEEL, ZBRERECIIMIICERS
nsd.

) EHBENDHHELZEBREDRNMELEAR—DR
ELTRBESINLHDT, H%RBREICIRRLE
EEABEYTHOENEIDDHINEZICT
o

2.1-2. BEIVSARGH
(latent class analysis: LCA)

BEIVSADTHTIE, HREBEEHL. BE
M CTEESRTELWEGBEITRELD)
[CEBRISNTWT, FBZLIZ. AECER
NDIEBE~ANDSEENELGLIEDERET S,
HEREEKRLLTORIEE~ADORILDT—
FFAWT. BEIDADEZR. BEISAD
MXHGERES, BEISRAANDZIEEA~AD
IEREHTELLOIETHFETHD, (£
=, 1988, p.370)
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213 BEIV aETIL
(Mixture Rasch Model: MRM)

BHORBEMNGEBERZEAZTAN —4
ENT B0,V 1ETILEBEISA Y
M ETILEHELEETILTHY ., TR —
AEFBULTEEEDHEZMELI-FRAER
EFHE=arELELTES (Templin & Jiao,
2012, p. 387, p.379) M, BEIIBEEDFIE
ZEDLTCERT HIEMNTES (Lissitz, 2013,
p. 170) METHIBRIRETILEE Z D,

2.2. MRM®DF| &=

e RE.[EFEMATHUVLWONTWARERTEXEIZENT
(X. BHIZEARREINDEE /KEIZBEET HHETRIZ
EZEHMRETEESNTLVERLY,

RIBENENERBLOREBREBEZHEIETESD,
TANEBOTANZBREDHSESZANLTY
FRDHEDZEMRETIEIBRZIZTES,

o ZOFEIE. TAMINVEIZH, ZERBHIDEIC
HEZ 5,

(Jiao, et al. 2011, pp.514-515)
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2.3. MRMZ (&> 134 F FE

n (W201) _ (x — uz)? - p1)* )
W10'2 20'22 20’12

W,: FHERENEIMEWVNADSIEICOSRAZHREZ-EEDH DY
52, |<FBT 2ZREMDORIEICHTEEE

W,: %575 ;)| BETHEYENEDLYENIFR,ICFIEYT
HZREHOLIKICETDEE

o FHENREYIENISR , D8 A DIEEFE

o, FEN LY ISR, DB ADIEERE

Hp 73X, DFRDFL

15 R DR ED T

Jiao, et al. (2011, p.521)

2.3-1. WINMIRA2001

The models described in the previous sections can be
computed by means of the Windows-program WIN-MIRA
(MIxed RAsch model: von Davier (1995)). (Rost (1996, p.457))

Matthias von Davier is a Senior Research Scientist in
the Research & Development Division at Educational
Testing Service.(von Davier & Carstensen (2007)

WINMIRA is a software for analyses with a variety of
discrete mixture distribution models for dichotomous
and polytomous categorical data. This soft ware can be
used for the Rasch Model, the Latent Class Analysis,
the Mixed Rash Model, and the Hybrid Model. (von
Davier, 2000, 2001)
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2.3-2. WINMIRA [Z&B D #r

-11-109 8 -7 6 -5-4-3-2-10123 4567 8 91011

K1 C3LCADIERR 7 IR (VKST—4)

#2 57720 MRM O bE6T- 38R (x) O (VKS 7—%)
Class 1/Class 2 Class 2/Class 3 Class 3/ Class 4 Class 4/ Class 5
Cut score (x;) -0.0763 -0.9327 0.9905 23120

16/04/22 9

2.4. MRMAZ T DS EDRE

sll.zllgl
i
=

INT IW—TT—2D 9
MRMA TR ICITOREREFHMEDEH

gll-ﬁ
fi
N

ARRE3 MRMJEERM-LRIEED KV & ERIG LB AR AT
i2RE4 Z1E (polytomous) T—DFRAERTE
RS WEMGHFIEFHRSIICEODGRESRTE

16/04/22 10
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Mixture Rasch Model |Z & 2 ZZERES T DIAERRIE
KRR L 5B DORE

3. 1. ZEFEEHT A FOSW L EHBOGE
HBA R’

1. 2015 4EEDMFRERDE L% FRIMEDER LM

2015 fEFZOMFFERERE ORAC « AT - 15H, 2015) 2B\ T, #ERIX. TE#E7 A b
OFMEREWMEE 31 TOIEH (2014) HMEH L7-sdmofkisili ﬂﬁbtz@%wiﬁﬁ
H7 A b 50 R« A AT 50 BIOFHES 2 T A(VKSL & VKS2) D9 6, 4 #h~HE 1 #ic
K L7z VKSL OF A MR 50 fiod 213 407 —% (LUK, VKS 7—4) 122\ T, 2
~527 7 AD MRM #2470, ¥EH (2014) TERRL7=T v ¥ 2 FT /WRM) EIHET
7 (LR) Hamza 0 Lo et (LI, RM-LR 1E) OfER & ka2 17572,

MRM Z3#71Z1%, WINMIRA 2001 (von Davier, 2001) Zfi# 4 L. Jiao, Lissitz, Macready, Wang
& Liang (2011, 499-522) A%ifiam L /- BB ORI TS & | PRt EEMN D 2 IR
BROMOAREEE C1~C5 OMET 57 72 (BE) R CIER AmliiR) 28 2 H
RE RS D EEEE LA LT,

1 _ (x—#21)2 1 _ (x—llzz)z
w- e 207 = W. e 205
! V2moy 2 V2ro,

Wﬂ¥ﬁ%ﬁﬁﬁﬁmﬁ#%ﬁm&?x%ﬁ&%ikk%®%é7?xmmﬁﬁﬁéﬁﬁ
FREOERIIRBT HEIE

Wg%577xm:%@#éi@ﬁﬁﬁ@i@%waﬁxwmﬁﬁﬁéﬁﬁﬁﬁ®émm
B LEIE

o FEED K VAR T A DGR OEHERZE

o 2 VBN K0 N T T R o DR RIS R 7S

w1 T AR DN

127 T A DIHED]

IHTOREF, C3 & C4, C4 & C5 OISR (%) 1387 7 ADONFEHEOMIALEL, 7
T ADWLEJREI AN 5 < 72 HIZDI T, AN (BERix) Db E< 72503, CL & C2,
C2 & C3 DAZM(x)DMEIE. W27 7 ADIFHAEDORNIT72< . C2 & C3 DA )ITE-T
X, PEEER BV CL & C2 ONEIRE Y XDV MEE 72572, 72, C2 DfE
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Blrpol,
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PIEASERNN C5 (78 44 THERK) IZFTE L. MRM REJI/NT A Z—illd 3150  (BZBra
1524) Tho7=h3, 750 1 AIREHED 2 FHIKW C2 (10 44 CTHERRD ICATE L. e
E132.043 72 572, C2 \ZIFFR A 41 sOBRAE 1 44 LIMZ 40 SS(MRML777) D585 144 (C5
IZ 6 44) 72 EEAGROSZEREDITRT 52— T, F 13 S(MRM -1.827), 15 & (MRM
-1577) DX DGR DIRNVEZBRE b EEN TS, D0 10 4 TR SN D C2 1%, =
DEIHFEDRENBETRT V7 T AZHR L TWD EITE AT, TORES/ ST A Z—fHD
A EARELS D721 CL X 1 ORRICHEET D CLLC3 D7 T A L ORITERO H %4315
DERETERVIRIICH D Z L%, RAHTHRETHZENTE D,

CléC2DEEN D C2EC3DEEN A

o2 02
018 18
016 016
014 014

o1

01 —C1 1
008 —_—7 —(3
{106

= o e
& -5 4 3 2 41 1] 1 2 El 4 5 b 4 6 5 4 3 2 a1 0 1 2 3 4 5 & 7
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D,

T
(&5

s

i

EXITH Z L IXARE

;.
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WFNLH AR M~ HERRETH 528, 9, 8 1~ 3 2@ 72086,
LU R Tl 58280 LT, MaEa DTz,

3. INTN—TTFT—F D5

Jiaoetal. (2011) 1%, WEREFEEASZ IS Lz MRM LT & IEREZ i3 HI2ix 1 5
NBREDT— 2 BB TIH D Z & 2 LTV D A3, 34 4D KCT °VKS O X 5 724
FEDOT =4 5 ClIRE RllERAEZE U, FRIRBNVDIRNT T 22 ETeahTiZiT+
NI Lo T alRetEn 5, SR E LT, FETr—F iy Ial—rars—
BZEERTH I ET, KT — 2 NG MBS A T o 21T 5 Z LR Cx
HH LIV, ZHUZiE, Mplus (Muthen & Muthen, 2012) <> mRm ((Preinerstofer & Forman,
2012) ORI Y 7 b = T OERANEZ DNDHN, FIEOT e s I v I Hiliaa34 52
DRI T DO OFRIRSA L E 2D, T —F (GET—%) ORFEDHH
SRR SN R 2 b=y g U7 —F ZIEH LTI E O e 724 7= 697, RIS
RN ZD LSy I 2 L—a UOMTRARE TH > Th, BIFENRRONTZAR - ¥
HEIROH T, EOREICERFEEROMNIRHTH D, v ab—a Vot ~D3
BHHEIZANOD, ¥ 2 b—a aeEDR WD NEDOT — 2 2 bt T 5%
TE LTZoHEDP M 220 D o B b B D725 9,

4. MRM GH#IT4T 5 SR EFHe S DM

Kreiner (2007) 13ZREMEDHBIMA (1,147 4) O5ENZ MRM & BEORET5EE
ST, LTS, 9| BRI ETEE L7220 MRM 47 X o TR b D 7R
FHUE (Akaike’s information criterion: AIC) DEDLELG, 7 T A (BEkE) £z 2 D125y
T & LHIE L ki, DAndersen (1973) DO+ & LEEEE (conditional likelihood ratio)
@Benjamini & Hochberg (1995) 2@ JHFTHIAIEME (local homogeneity), @MRM &2 Z A [i]
DIEABEEHIHE (expected frequency) LDz BZ, /3B OAIE GRR) DA% 2
ST VATV D, OE@DIHTE MRM IZIES L @D, Hie 2 2 s sy 5%
Wiz R DRER L T o 7o, BWikE RsBaME CHEBRICRIE L Ty TEOREME (true
negative) ] DR (specificity) 23\ HILEIZOUWNTIL, MBEROBIED E < . KEDIRN-
D, WG R CIEITRIE L T 5 TEORGME (true positive) | DS (sensitivity) 73
BEICEVMEZ T O L QOFERDI ST DA . BN 70 B & famfiT T
W5,

Kreiner (2007) OHTFEFIL, 242 A\OYTH 2 Tk L TOEN TH -T2 2 EDVRE
NTNDT0, TOHHTTEN VKS T—% D X 5 I8 HATEE O /T b & 5]
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REMER B2 L E 2D, @DOFEIIMEREEEIORZ R A HAEL T 5 Jiaoetal. (2011) K
JML (2015) OBEEITIHE U D FREOFITIE L B2 2 Z ENTE DM, R 5. MRM
EOGHHRERD TR L 1XE 2T, BARDOWEEIHT A Z & T KA
2> B RERE A FRET 5 Z EMMARETTH D LRI L CRWNEA 9,

[REEDHFZE L LC, Kreiner, Hansen & Hansen (2006) & JEEL O A7y B SGRE DFE
ZHH LT A28, MRM 2O T WINMIRA 2001 O 57— 4 7 B B R 23 AT BE
IRBAFRINTIT DT % 7 T AR DS Z T H &SR (the conditional probabilities of
item responses) & IRA LR (mixing proportions) DENE Dt By E S ONLE 2R D J5ik
FRELTEY, 26568 MRM &b H L7eotiisEio—o & L TR Shvd,

Kreiner (2007) & Kreiner etal. (2006) ¢ MRM 7347 Tl & 1ZiE> T VKS 7—4 % 2 /5E]
TOHEEEST-E Z A, WIRHFESAD 29 L 30 SOMICHEISEHRETRETHD
T LAVRIB SN DRER L 2p o T, KM (2015) Tl Jiao etal. (2011) D 5EICHES T MRM
RESI/RT A Bl AL S THHT LT2S, RROWHE) L FHERAEDMEE BIE R AT O &
D IHTHEFANZIF 5T 5 29.964 D Z R LT,

FRTE RSN AERIL, —KOT A MIERRREIC L > TR LS9 <. AHTH
AL WMERE &L D23, RM &2 ) MRM ORES /R T A Z—fHITHE R L —%fD
BHRIZIZZ2V, EES. MRM GBS/ R A 2 —EIC L %53 8IRIE 0933 Tho7eny, ZOfE
1% C2 DFERLTIL 29 mi & 30 ADMITNLET D —5 T, C1 DFETIL32 s L 33 MO
NS5 Z L2720 IZONIERTHE ST 5 Z LIXTX 7l

F 72 2 5B TIE Kreiner (2007), Kreiner et al. (2006), K/Afth (2015) D572 2 J5ik
T UIHERR AR LD, K02 DIEY 7 ABEAET Y6 b RIEROFE R
BONDEAI D, SREIDOT—H EFE TN L CTHD L, C4-C5LSND Y T AMITIE
WY BRE T Z N TE T, BRICKDOWITIRADRH 5 Z LIV S s,

YEEREIZRT HFEAE MRM GES)/37 2 Z—EOFU NN TR, S OMFEHE
D CTRREZRUT RN 5, FRaREZTRD TN Z ENKRD BNDHM, 414, Kreiner (2007) <°
Kreiner etal. (2006) DZ3#7 CiEFH & u7=Andersen (1973) D& 4B, @Benjamini
& Hochberg (1995) DJRIFTHILIENES & OOFH T X It ORI mw . ZARI7kE
HPHIETEDOMENLZ AT T, BRREZ T TWVE72uy,

5. MRM & RM-LR E& D X 0 GE) 2 EEBHRETE

MRM i£ & RM-LR {54 Hl U 7o AR 3R O D IR B L 5 2 WE OO 5
BT BRI T DM 3 D Z E1TEDRVD, RSN DT — 4 ORI
FEEME L2 < BRGEEET O MIEI LS Vb D LB Z Hd,

1EH (2014) 1%, RM-LR B> T, EENDHBIMEICE L TRV VR A 3O
FEX D HEW T N—T T3S TRUE SIS ATREME AR D7 OB EEEh D8
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L CWDFEEDNB 7 OEBE L N7 L —7 TR TREE S5 FTREME 2 iR
T34 TEORME] OmROBLENG ., BIFER) THIRZ 0B REEED & Y J71220T
deam L7223, MRMIEIZEE S A, 2O X9 R Z M35 Z LITFETHA 9
D%

Kreiner (2007) O ~7-m7r—4# L Ren | [HEOE | TEORM) 2 &8I
B2 Z E1E, FEAIRMN DEREREINC OV TR LTRSS L ITE 2720, VKS Tl
DR R EH ORI T 4 BFETHORW T 5V AT A&FRITTWVDHR, 20X
9 7eFEfE %2 MRM <° LRT OFSE & I35 = & C, A0 B ITHIK C& 72V 2 BRERE 1D
FHEERD Z LD TE D00 LILRUY,

Tl 2 RMIBLICIEf L7252 < 11) (R bnl, B0 5
ROVHEE) L b LLIE 2] (A2 i3H508ERITDDHRNVEEE) Z18ATNDY;
AT, 31120 2ERRE & BAFR/R < | Y CTHERSORR - THED DARSRI SR A T8N )
EfRIES T2 REMER Z DD TEWZ EEZBER L T 5,

Z D X ITHEREEDMEN2 N & b BRI IEMER D @ OZBRE IOV TIE, MRM <2 LRT
DFHEIZED X S 72BN D DTEA I Dy, To b 20E, FAUTAL Atk LN HME—
MRM D 5 7 Z A5 M CRESIPEAIEDS T~ 6 22 B IR C2 ITArE RN T B 73252l
LRT ® 57 755857 —4% (15H 2014) (28T, 41 5L BB 28 £ pMg— |~ » 7
DZ 7 5T T4 OF 7S, ZOERE ORI AL 28 44+
25 L% A T . PR OIS 23 MRM OIES Z 250 LRT OIHET 7 DY

ENEBENH TV ATREME b 5 5, BMREED T8 LT, MRM IEZ i~ 7= 27— 4
DT BB AL D 72 HIE, FERIIIZ FREOE 4 OB~ ERE ST 2L 7
H12A59,

F72 RM-LR IEOGHTHER A FEZ . MRM 15 & [FIEROD Tt & 1206 - T MR R4S
ﬁ%ﬁ%b NERERET D ZEIFAHETH A 90, MRM D5 7 T 2547 Clid, C5 &

2 |\ T= 3R 4L, 40 ROSZEREITREFSIND L5, HEOEHEY 7 AR LF#EA

SBRE DNA L AT AR Aoz, —5 T 1EA (2014) O RM-LRIEDZ 7
HERERERD . FIUHFERTHLRRD T U7 M-S0 . FR IR ZERE H3FE S
DEWEIRE L0 G O T o 7B MT bivd Z Eiddh o7 b DD, 77 58 14,
AN 84, 3M1AL LR oTeFR 3T ROZRE ZRE | FF AT 1O LT 2DDT
TINERT BTV, Z0Z E0vD, RM-LRIETIE, MRMELL BIZZE LT=T v 7
WO REIRNTE SR BT TE 5, b L RM-LRiEE MRM IETH L 2555
BSEREIVRE SND AL, FERE ED L D IR D & ORI L2z iud
ROV, FAUTFHHICIIARR CE 2V LW L 72 5725 9,

ZDOXIBRFREMED D Z L1, EOHE—OREHISRIEN Y E SRR TR E LTENT
WD IE RO DO TR, ZANRIEEND, X0 FHRCEERA 72 /0E S5 E OF
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Hramd DO L 72D, E£7o, AHITIEY72 Kreiner (2007) <° Kreiner et al. (2006) 73
ateam L7-E G172 MRM 5, KAC (2013b) 23MEWE L 7= XE HISEET V504 & bt
WEE L & BT TR DRI D7D . RWNCEERH D L L E2 5754
Do
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Mixture Rasch Model 1Z X A 3553E5E ) DHUERTE:
BEER LS BOHE

3. 2. BRI EMOERER
ks

AWFFEL, DASHETEN A ARGERE aiGEEE € o 4 —ZFEiJE L LT, 2012 4E K
D, BEE7T A b « JEERES I OHIMER EIZ OV TS At HERDOBINER EIE DR L ff
BT, B2y B REE DR HVLEED WIREMEARR L C & 7oh9E (ORK i, 2012, 2013,
2014, 2015) DIEREAR 128 5, B E D, Fiiz 2 defB2E OREIY 2/ LIE L TV D4,
PREAES ) DIMERRIE & O AR OBE DRI Y AT e Z LIIA R TH LS, 479 L
bIDITED 72 ENTND LITERRWVIREETH D, ARRTIL, FEEEREN DI E %
MR 2B HOWTHIMEE L. S BRDWEk DT a2 IR E T2 b D L T2,

2006 A= 2 HRR & A17= Handbook of test development 13, 10 45258 C . & D 2 FS44F 2016
FEITH S 7z, 2nd Edition 0 Preface 13, = ZHEECHE B SE Blm - — (b ATRerE 2 -
ZUMERREDO RO, 7 A MHFEIZEIT 2 RIEA~D® ] & o T DEAERTZEORERR 3
bl & TA OB, FEhE, TR, 2 Ea—XREIRT A M o2 e a—
A EMFOMESNEE L TND 2 EE2HIF W5, LosL, —5 T, However, many of the
activities associated with high-quality test development remained undocumented (p. xv)., The art and
science of test development are often learned in testing agencies through on-the-job training, with
best practices handed down from master to apprentice. Psychometric theory, to be sure, provides
the foundation for all test development activities, but the nexus between theory and practice is not
always apparent (p. xvi). &F&45 L. 2nd Edition HAROEMEZ T L TN 5D,

2006 FEfilR™ The Handbook Ci. II. Content @/ X— ~MZH3V VT, Cizek, G.J. 7° 10. Standard
Setting MIHE T, AX L H—K v T 4 o ZIZOWTHEL TD, 2016 FARO 2nd
Edition TliX. #&E#E 7)Y Cizek & Earnest ® - AIZ72 v, THE DX A kLt 11, Setting
Performance Standards on Test (pp. 212 - 238) &c&El <L T\ 5, £DOH T, Standards for
educational psychological testing D#HThiIZF51F % Standards related to Setting Cut Score MDE&ET
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%5 L (p. 214), Standard 7.4 @ Test documentation should summarize test development
procedures, including ... the methods for establishing performance cut scores. #1722 722
EEFPIT LT D, 72 2006 FERICITZR A o 72, NCLB Act iZH1) 5 K-12 DT A A
k CTHERT S LTS Vertically Moderated Standard Setting: VIMSS (pp. 232 — 234) (2 il T
W5, 2nd Edition ¢ Z OIEOAFIZIE, Frontiers and Conclusion DONE2E LT L. a
comprehensive set of guidelines does not exist regarding what should be included in a technical
report on standard setting — or even a guideline that such a document should be produced. Clearly,
it is a professional obligation to document the procedures, findings and limitations of any
standard-setting activity, either as a separate report or as a section within broader technical
documentation for a testing program. % 2811 T\ 5,

AWFFEDA %O S, 2O obligation &[Fl—DHEDTHDHEEZDH, DLV, FHITD
W2 O BSENTIIT DBIERE O FIERRIFFEICIWN T, NS Ze—HR2 L LT,
Mixture Rasch Model: MRM O FH RTREMEIZ BT 20504 F0320 & LT, BBIT, 72k
OGS ID & HHMERTED S U 7% S BITHER L WS BER B S, ZDFihaH & LT,
AWFZEDO RS O « AT « 155, 2015) THUY BT B3 EIC oW T, A% 0Jm
Pzl TICRET 2 & &35,

M 1 MRMIE TN V=T F =2 O 24T 9 Z LIEYI T3V ohy, @R
B MDY T Ny =T O, VR al—va VO EEDTED K D 2 LE
3 RTRED
AWFZED Z N E TOT —Z 5D 7 1 75 4 & L Tid, WINMIRA (von Davier, M. 2001)
LT, PRIFRE TORLIZE DI, ncoMERE LT, ZOFKDODE
DL LTT—ZEDVDIRNZ ENEZBNDLD, ZORMEDFRIEKR &, & V@R v
TY XL, 70T T LOBEEZ BIg A 79tz LT ZERLETH S, WINMIRA
DOLLZIE, Templin & Jiao (2012) 2MEMH L7= mdltm &\~ 7-7" 127 At 8 %, Hagenaars &
McCutcheon (eds.) (2002) (Zi%. Appendix C: Selected software & L T, WINMIRA,
PANMARK, LATENTGOLD, LEM, MPLUS, WINLTA, GLIMMIX, DNEWTON &\ »727
27750 ARNNPRIFTUVD, Rasch Measurement Analysis Software Directory
(http:/Amww.rasch.org/software.ntm) & W72 = v 7 _X—TU 8 B 5, F 7o, Frick, Strobl,
Leisch & Zeileis @ psychomix D X 972 R _ECEEIT 57 07T A ELE ST,
ZDEINRTUTT LEHEET D Z L&D FED, HLHLNFTT I 2 b—a Tl
e ST =2 2 AW, KVEYRT7 L) XA ET s T AOBRAIFEC OV TR
T ENMETH D,
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R 2 MRM AT 2124 T © BIMERR E Tt & &, BiET 2 27 7 A D IERI AT -I#R D28 SR E
CITRIRDEIE. HDVITEROFARAR S TITH T LIXATHED
E 3 MRM £ & RM-LR i & D 1 0 GERAY 7 EEBREE X FTRED Y,

KA Wik -5 (2015) 14, Jiaoetal. (2011) (ZH~ 7= 5tk b cR L=, £ L,
FREEE LT EA (2014) oK/ (2013b) @ RM-LR 50, KA(2013a) DA H G FERHIC
FO IR, WIS IEREIFRROAZ S0 DA 72 0 ESR OE B 238 < K9 e kT
X2 o=l FERZHEMICHET S Z LidTE RV 2 &2 HIF7=, Cummings &
Petscher (eds.) (2016) Ti. Latent Class Analysis: LCA DA% f# ] L C Cut Score % 5% 7E
T2 IERZ OV TN D0 DB ZHER LT\ %, F72, Huynh & Scheneider (2005) <2,
Ferrara, , Hohnson, & Chen (2005) @ X 9 (Z, Vertically Moderated Standard Setting: VMSS &7
Eama e 230G 5, Fkx 7Z23CEITTE & o T, 8 1 OfET bk, HUERE
DIFERIBT DM RAERH L TS BERH S 9,

4 MRM £ TERET A FOZHE (polytomous) 7 — 4 OBIMERRE A NRANAT
9 Z LIXTFTRED,
5 MRM AT & ff > CEISEA R B L Pl X TS S HIMERR EZAT 5 2 LI ATHED,

i

k=i

M4 Cld Griffin et al. (eds.) (2012) @ X 512,21 HFALA XL DOEERRD LTS,
Flo, BPEDORFARYEDOEZOHFTEH,  [FEBTT 2~ LW o72E 2 7000
MENTRY, 5%, EEWREREESEFF>, open ended 72 item/task ~DXFIt)3H 5
NHTHAY, TDOLIRTAMDOINEL, AT E 0-1 7400, ZET—2~&
BATL QWL #ERT — 2 O THROLNAMIET — X B 5 Z &b iRx T, Bt
RIEDH L ERETT 208N’ H 5, At L7z WINMIRA %13 U, DT —% 751/
7 M, 797CIZ polytomous E7 VOB E FTREIZ L TV D, £ LT, ZOHTITEEDE,
AR 1~3 & [ARRORE A ER L B 22 S b TR & 125D S BIMERE D ERmIZ OV T
EHRITREEL 20 D, ZIENDOTFINED AT » FIZHOWTHRA R & 22— — T L
R —dof B —T7 2—R%FFD, BIEREDT-HDT v 7T LOBRFITHER DT T
ZENEETH D,

LLED X DIZ, FEhAE ) DIRMERED T IEm BT DHIEHEI BTN TH Y |
R DAFRAZ 18T TRk ZRBFTE 2 ED TN 2 E BRI R TH D
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KA~ WFEER - I R AFZERIER. (2014).  [S3E7 A FOMYERE HIEEF3
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KRICEZ - HAlE— - 1EH i (2015). [3eEBEHENIZER % — 2015 FEEZSGTHFZEH
4 © Mixture Rasch Model (2 X 2 RGERE I OUERE ) . AUEEN B AR RGERE
s

EH S (2014) . TERSEERIE OB HEE TS < SRR ARER 17 A S DOBiFE
EHIMERGE] . (8387 A FOBIMERE - #EES 3 5] . MENENIGERE e
YIEEHE 2 — SR,

Mixture Rasch Model 1z X BHEERES DRAERE :
BREFER L S B OBE

3. 3. MFERLSBOBE
KRB

AMFFEUZEIT 5 2 0 1 SAEEZEEIIREIRHE L, 201541 0H 1 6 HIZAT
STz, FOHT, 4. MRM (Mixture Rasch Model) 5T D4 4 OsfE & L TR LTZ S DI,
SHHTH-Tz, BHE1 /INTN—T DT =208, #E2 MRM SHAICIT 5 Btk
ETFRx DSE, B3 MRM L RM-LR L 0 X 0 SE e L, g4 %
BT —2 —OBIMERE, 5 BIFEMREI RS ISR SHMERE, LWVWIHIbDTH
Do ZHUCBHEL T, #EED3AICE > TENEN L - & L EMA LIV EREE Y 1
T, FEEROWE L L TEONERE DS Z LT LT,

EEDO LD HIFT-VIEIL, FE2 TMRM ST T 9 IMERE T & D&Mt @
2D, [5ER) ZRES DFHRFRE TR 2ahE R & A% OBEIC OV T TH D,

1. ZHNE TORGIER :
1-1. ST—F5EER:
THEREILTRD L, 2L 2E. 57 T RIVETAEA Y. FRENERD Y

T RAZBIT DB R RO TNDZ ENZ, L, XBEEED 7 7 A% 2 L L2
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. TOFENDOWEITRRETHDHNE WD T &5 Z 2 CIEHY L7,

ZOWFGERERD—21F, EHROIS)IZHWET Z EMMARETH D, TORTEIZHAAN
2 1 341Tx9 5 5 ODOFEET A MiER%Z MRM (Mixture Rasch Model) % Tt L
ZHOTHDA, TR E VL L b, ATHIEREEL. Trio ko La&ﬁﬁé
ZENARETH D LD T EPHERTE o, ZHUTEERFERO—2TH S, 727121
MO0, 933Pk, ABIZIE, FIU 117 £ THHNB, ZoHigiE, C1 @i&@ﬁ:
—HEEI, W C2D N —HRESN TWDRERE o> TN D AT, A% OME
T D,

1-2. 2RFFRERDfEET7 :

MRM Zfifi > 7= HIHERE FIEA B 2 256, RIOEZLRWFED—DIL, 27D
fifg &
FFThbd, ZIUlE, 3DODOHENRZEZLNTNSD, (A TliE x O LIROER2NG
DT, X2=6 => +-SQRE)D LI LT HHLDOTHSH, [B) 1L X D1IIROENRH S
HDT,
XM245x+6 =0 => (x+2)(x+3) =0 —> x+2=0 F7/2lE, x+3=0 -> x=-2 F£7EL x=-3 D

. SRR D TH D, (C) 1. XD 1LRODENHDHHD T, KSR T

gfoab YH DT <FDNAA S THES LWV I LD TH D, Z ZTHE, ax2+bx+c=0 —>x= (-
b+/-SQR(bD"2 —4ac)) 2a NEZ BV TS, HEIFZEE 3 AW Z Z THWAFIATIX
D35DHL (C) DHIETHD,

15 (2015) OHTRERA AR & LT, xS, BAF, 13,14 O &
DTSRGS D T LN TE T,

1-3. 220DY T AN LISFEDT—F
aTRT 20D T AOZEE, G, W, AR ERAET LTo LB THD,
N % Mean SD
Cl: 9 44.9 0044 0628
c2. 117 54.7 2202 0857

1-4. RROFHEFIEETZT—% .

In (W20'1) — (x=p2)®  (x—p1)*

W, o, 20,2 20,2

Wi SEIRESHEAMEN TN BIRIZ 7 T A ZWARER T2 L EDD D7 T AN FTET %55
FROEKITIBIT HEIE =0449
Wo: 8% 27 T ANCBEES D &0 SFEED &0 @7 T A\ ZFTE T 2 ZBE R ORI
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B 5EIG =0547
o D K VAR T R DI R OFERZE = 0.628
o B LV @ T R DGR O R = 0.857
w7 7 AqOFFEROE) = — 0.044
127 T A DI = 2202

O FHOFE > =In((0.547*0.628)/(0.449*0.857)) = —0.113
@ HAD2X (o, YDFHHE > =2%(0.8572)=1.46 9
@ FHAD2X (o -, ) OFHFE >=0789
@ FHUOGRAHETEE (@XO) > =1.469*0.789=1.159
® @OREOANORE (DX@) ->= -0113*1.115= —0.131
O~ODHHET 1T A% T, ad+tbx+c=0 < Z LN TE, x OFENTREL 225, (2
IR DDA
_ —b++Vb?—4ac

2a
® a= @®—©®@ >=0.789- 1.469= - 0.680
@D b=—w, CEERDBENT D7 T ADY]) X2X@)—(~w) CHERBNMERNE DY Z A0
WHY) X2X@) > —2.202%2*0.789—(— (-0.044) )*2*1.469=-3.604
C= 12X @’ X@-B > =2202/2%0.789— (-0.044) "2*1469- (-0.131) =3.954
@  ZO2WHEREMEL &, CL & C2 DYEIHEDRNALET D Z L 3%\ Mil(x) & CL
IERTHRR & C2 IESI RO OHE T8 2 M () DIEARE H S5 28, x1 A HHUERE D
DEIRE R Z LN TED,
x1= (- (-3.604) -SQR ( (-3604) "2— 4*(-0.680)*3.954 ) ) /(2%(-0.680)) =  0.933
x2= (- (-3.604) +SQR ( (-3.604) "2— 4*(-0.680)*3.954 ) ) /(2*(-0.680)) = —6.233

X

277 ZAOFEEOHA (b L<UTEE) afth, BihicsEE S RSnD Koz, E
B IR AL Excel DEEREZ AL > THMDIBIRZRFILT DL K1 DL 5777
T2/ oT-, Cl ONHME (0.04) & C2 DIEHIE (2.20) DRIZAZA x,(0.933) MMrfE LT
WAHZEIVRENTWA, #EH (2015)

1 C1 & C2DER SR (VKS 7 —%)
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—Cl —C2

PLEOBHGER A S 212 LT, ax’2+bx+c=0 DEURHBRSIT D8 9 EHE D 5
L UTDOEIIIHNLT 5 2 EDHERTE ., TR RO IEME S DGR ATRE T 5,
x1=0.933 DA :

ax"2+bx+c=0 -0.680%(0.933"2) + (-3.604)*0.933 +3.954 = - 0.592 - 3.363 +3.954 = - 0.001
X2=-6.233 DA

ax"2+bx+c=0 -0.680%((-6.233)"2) + (-3.604)*(-6.233) + 3.954 = -26.418+22.464 +3.954 = 0.000

1-5. R R EFNEDOFEHER

_EFED WINMIRA @ Mixture Rasch Model % 252 L7208 I, 1372 L TIEL)» 7=
DINE D D EREIT D722, Jiao et al (2011:521) TRENTWEHT—F THad 52 &
L7, ZORE, UTOXIGHEFIRTIIE L) ->72Z L 2MHEl T2 Z ENARETH -
77

Jiao et al (2011:521) Ti&., W1 =0.059, W2=0.132, ¢ 1 =0.330, ¢ 2=0.297, ul=
2460, u2=-1,200 &, FEED 2 5DORD 5 HD 1 ST IVEESFATNS, F LT x1 =-1.876,
x2=10210 2VRENTVDHH, ED LD REHEFIAZE T, X1, X2BRDENTNDHD
T, BIRIILTURNY,

ZIT, 1-4 [TRENTWDEEFIRIORSNTWDIBNCZE - T, O X
1, x2 [FEDOIH L TROLNNERT E, LLFO#EY LiroT,
@D EHDEHE = >In ((0.132*0.330)/(0.059*0. 297) ) = 0.911
@ 0D 20282 =>2*%0.297"2) =0.176
@ HUD 20172 =>2%(0.330"2) =0.218
@ FiDO5y R R (2*@)=>0.176*0.218 = 0.038
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® @OBDLNORE (D*@) =>0.911*0.038 = 0.035
©® a=® - ©@ =>0218-0.176=0.042
@ b=-u2*2*®) -(-ul)*2%@ = >-(-1.200) *2*0.218 — (- (- 2.460))
*2%0.176 = - 0.343
® c=u2*@ -u*®@ - ® =>
(-1.200) "2*0.218 — (-2.460)*2 *0.176 —0.035= -0.786

@ x1 (- (-0.343) — SQR (( - 0.343)"2 - 4 * 0.042 * (- 0.786))) / (2*0.042) = - 1.865

X2 (-(-0.343) + SQR ((- 0.343)"2 -4*0.042*( - 0.786))) /(2*0.042) = 10.032

Jiaoetal (2011: 521) TRENTNDT—H L, x1=-1.876,x2=10210 THDHM, D
I QDT —H MU T L EDTORE TH D, T 2 THWEIEIL, /MR
HIMETOT—HEHoTNDHEDTHY | DT D OFEIIRE TIZZ20, 1o T, Jiao
etal Q01L)DfERIT, Eid (3) TRULIEDFINEREDTZDOHAEFIRLF T EEZ, 1-
4 THAT-olptEPIRIEYCH D EHWrT 5 2 LN TE B,
PLEORHEERA S LI2 LT, ax2+bx+c=0 DENRINRALT 20 E 9 0 ZHaD 6 5
&L UTOEITHNIT 2 Z LR TE, O ROEM S A HEEFEETH D,

x1=-1.865 DA
ax"2+bx+c =0 0.042*((-1.865)" 2) + (-0.343)*(-1.865) + (-0.786) = 0.146 + 0.639 - 0.786 = -
0.001
x2=10.032 DL -
ax"2+bx+c=0 0.042*(10.032"2) + (-0.343)*(10.032) + (-0.786) = 4.227 — 3.441 — 0.786 = 0.000

2. ASBOBEITHOWNT:

2—-1. Aman with two watches is never sure.

DIVONOWIFERETH 5 Standard setting  (BiYERRE) <0 cutting scores  (H3FIR) D
THIZBE LT, EZHDOLORITNDHFES TS HOO—21E, North (2014: 222)IZ50 &
NTWDLUTFDX S EHETHD,

In contrast to these sensible approaches, Cizek and Bunch (2007), the current US textbook
on
standard - setting, explicitly advise against using two methods, precisely because these might yield
different results. They state that ¢ a man with two watches is never sure’ and ‘use of multiple
methods is ill advised” (Cizek and Bunch 2007:319-20) . Yet replication is the basis of Western

academic thought: if you cannot replicate a result you donot have a result!
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DFV ., BMEREICEAL L, 2@OREE - FETIE. EHOBIELWER] - HF1ETH
DO HIRNDT, BEOKFEE - kA2 WD OIXEYTld7zzvy, & Cizek and Bunch
(2007) TITR~_TW\ B, UKL, replication Z-ZIIPELEDFMHIELRDIMETH D &
North (2014)35GH L TWA Z E Th D, DE D, 30 2SN D=0 DEIEIERON.
P AR ATUN D, FKEND & 35 V) North %% 1., EnglishProfile Studies: The CEFR in Practice
TORPDHDT, 1T CEFRMIFETIX, ZDHE—~AETHbH D, £z, Cizek i%, National
Council on Measurement in Education (NCME) @ President ™%k, & Y . Cizek (Ed.). (2012).
Setting Performance Standards: Foundations, Methods, and Innovations (Second Edition) 72 & C
b, FOERITALSFBO LI TN D,

ZD2ODFNERZIZN G, £ LT, SHIZ, Cizekand Earnest (2016: 212-237) Cik
RENTWDHIERER D EIRDZDH DT Z S HITED R IT UL B0,

2-2. CUT SCORES in STANDARDS (2014)

AERA, APA, and NCME (2014). Standards for Educational and Psychological Testing 13, k&
BUEDFE TORHIER SHVTWNDSTERO—DTH 503, E OFHhUE 2014 F- 2% H
LTW5D, ZD7emZiE, #5F & LT, Scores, Scales, Norms, Score Linking, and Cut Scores
D E DIVTNDN, EDORPDOHIERESLAE R OB OWT H 2RISR LTS
VENRH D, FEHZ AERA, APA and NCME (2014: 100) T/RENTWALITFTOE LI, HEHIZ
9%,

These examples differ in important respects, but all involve delineating categories of exami-
nees on the basis of test scores. Such cut scores provide the basis for using and interpreting
test results. Thus , in some situations, the validity of test score interpretations may hinge on the cut
scores. There can be no single method for determining cut scores for all tests or for all purposes,
nor can there be any single set of procedures for establishing their defensibility. In addition,
although cut scores are helpful for informing selection, placement, and other classifications, it
should be acknowledged that such category decisions are rarely made on the basis of test

performance alone.

DED, TRTORMDIZD, HLWITXTDT A MDD EIRZRET H—
DOFEFIFAELIRNEWNWS 2 ThDH, £lo, TINELLROOND Z L ZMELT D

DOME—DFITFRE LD bDOBFET D bDOTIIRY, &) ZLThD,

Lorl, ZOZ &id, HERECHERITRET 2 2 LITEWRBRNE WS Z LTI
RNEHIETT 5, BT D EDOBFITIBNT, bR BIMERTE - HEEREE T L7
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FIUFR B2 H ZEThAH, LanL, UL, T TORFEIREREIZ, T3TO
HEE SIS T AME— DRI/ &) Z LIZHER LTI B0, DFD, B
FREDE T 5 F DOEOREO R & ROIZTIUTR BN E W) ZEEERT LD EE
2 %o ZOZ LT BHACET D ERREDT-DO— RN THLH A H LB X HD,

2—-3. TOEFL, CEFR and CSE

BT DHGEBE (B Z T lcando YV A ) &BJ#E LT, CEFR (Common
European Framework of Reference) & MEFHENEN G U HAV TS, SGERE IO AFE L L
Tcando U A FOKENEY EIF BT 523, CEFR & DBHRIE, E5 7o Tndne
W HDTHD, < DIFFEFERNBHA LD, UL, TOBEMZ K0 BT
TOIEL, FOREIS VD BITE R R,

K[ED ETS 1%, TOEFL (Test of English as a Foreign Language) DBH%E TH 4 Toh D05,
% ZC? TOEFL iBT Research Report (TOEFLIBT-06) (2008) I3 J U* Research Memorandum :
DSRMlaQOafmﬁWiEH_fTéom%@ﬁ%ﬁ I%. Tannenbaum & Wylie
(2008), 14&& DRFFEHR 1L, Papageorgiou, Tannenbaum, Bridgeman & Cho (2015 : i) T4
TWAHA, ZZ Tk, TOEFL & CEFR & O OBHEMEC DT H R & A0 F
DHROIND,

Based on the feedback of subsequent users and decisions makers, ETS revised the CEFR cut
score ( i.e. minimum test scores required for each CEFR level ) in 2014. In this research
memorandum, we present the rationale for the revision of the CEFR cut scores and offer validity
evidence that the revised cut scores (a) are reasonable and (b) do not negatively impact the quality of

admissions decesions.

Papageorgiou, Tannenbaum, Bridgeman & Cho (2015:6) Ti&, RO L I ITRSNTNDH T &
ICHEETDHMENRD D, BiIE DML : Tannenbaum and Wylie (2008) CTHIV &7 e
FEET, —OIIUIEATE B 12395 modified Angoff approach  (Cizek & Bunch 2007
ZH) TH Y . B H DL, constructed —response items (ZxF9"%  performance profile approach
(Hambleton, Jaeger, Plake & Mills 2000) T %, FHAEDTZOITIL, 1 6 DENLSINLT-
23%@ﬁﬁﬁ_%ﬁ%@ﬁbtﬁ%ﬁmén1wéo_obtﬁ& AN =X
EEICEA LTI, S ORTEDMETH D,

F7-. kRO CSE A =27— ( Common Scale for English. 2.0 ) Tid, CEFR, CSE2.0,
IELTS, TEAP, Juf 1k, #E—fk, 28 (AEEBICRIS L7eA=a 7 —) (IZBAL T, FilxI,
18 (W34 00, AH2630) . #E1#H (#Hm3000, AH2304) . 24k (i
2600, A41980) REIRINTND, TOFEKEIFAUELEOFIAICET 5%
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213, ABFFETIT > CODBIERIE - DBIREIEICH L ED L D IZD > TL 200 E
BIZFEHI LT ZERETH A 9,

BEHER
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