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ABSTRACT

Background: There have been many studies based on classical test theory
(CTT) which validated the psychometric properties of the Stroke Rehabilitation
Assessment of Movement (STREAM). But there were at least 3 psychometric issues
that needed to be investigated, including (1) the unidimensionality of upper
extremity (UE) / lower extremity (LE) movements subscales of the STREAM; (2) the
direct transformation of ordinal raw STREAM total scores into interval scores, which
was not mathematically valid; and (3) the estimation of the item difficulty parameters
was sample dependent. The Rasch analysis enables examining unidimensionality and
Rasch reliability. Moreover, Rasch analysis could transform the STREAM from an
ordinal-level measure into an interval-level measure, and estimate both person’s
ability and item difficulty. However, so far there was only one study using the Rasch
analysis to validate the STREAM, which couldn’t provide sufficient and solid

evidence.

Purpose: To cross-validate the psychometric properties of UE / LE movements
subscales of the STREAM with the Rasch Analysis, including (1) the
unidimensionality of construct validity; (2) the Rasch reliability; and (3) the
correlation of the order of item difficulty parameters between previous study and this
study. Besides, researchers validated the correlation of latent trait scores based on

previous parameters and this study’s.

Methods: Researchers employed secondary data analysis. First, 302 stroke
patients during subacute period were derived by screening secondary data source.

Then all items were examined with rating-scale model of Rasch analysis. For

doi:10.6342/NTU201801611



example, the unidimensionality was examined by each item’s goodness-of-fit index;
and the Rasch reliability was estimated by standard error of measurement, which was
assumed that it varied with different latent trait level. Last but not least, we cross-
validated the outcomes between previous study and this study, and compared the

consistency and the correlation of the psychometric properties.

Results: (1) Only 6 items from UE subscale possessed the unidimensionality,
including “Raises hand to touch top of the head”, “Places hand on sacrum”, “Raises
arm overhead to fullest elevation”, “Supinates and pronates forearm”, “Closes hand
from fully opened position”, and “Opens hand from fully closed position.” While 8
items from LE subscale possessed the unidimensionality, including “Flexes hip in

99 ¢ b9

sitting”, “Extends knee in sitting”, “Flexes knee in sitting”, “Dorsiflexes ankle in

99 ¢¢

sitting”, “Plantar flexes ankle in sitting”, “Extends knee and dorsiflexes ankle in
sitting”, “Flexes affected knee with hip extended”, and “Dorsiflexes affected ankle
with knee extended.” (2) The Rasch reliabilities of UE / LE subscale of this study
were 0.92 and 0.93 respectively, which were both slightly higher than Hsueh’s study
(0.86 and 0.91 respectively). Besides, 243 patients’ person reliabilities of UE / LE
subscale of this study were higher than 0.90, and remaining 59 patients’ person
reliabilities were between 0.80 ~ 0.90. (3) The order of item difficulty parameters
from UE / LE subscale between previous study and this study was modestly /
moderately correlated, with Spearman's rho equaled to -0.31 and 0.48 respectively. (4)
The latent trait scores from UE / LE subscale estimated by previous parameters and

this study’s was highly / moderately correlated, with Pearson's r equaled to 0.96 and

0.62 respectively.

Conclusions: With regard to UE subscale, although the outcome of the
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unidimensionality was inconsistent, and the order of item difficulty parameters was
modestly correlated, the latent trait scores estimated by previous parameters and this
study’s was highly correlated. On the contrary, LE subscale had more consistent
outcome of the unidimensionality as well as moderately correlated order of item
difficulty parameters, but the latent trait scores estimated by previous parameters and
this study’s was just moderately correlated. The difference between analysis results
and expectation was probably related to sample properties. But the limitation was that
it’s still difficult to identify which parameter was better since the comparison was
only between two studies. It’s suggested to revalidate the psychometric properties of

STREAM with Rasch Analysis and clarify the problems in the future.

Keywords: Stroke Rehabilitation Assessment of Movement (STREAM), Rasch

analysis, psychometric properties, movement assessment

vi

doi:10.6342/NTU201801611



[ PP 1
Fooi R? REHBITH RIS 1
5o t’)kﬁ.i’(fr% T T B 4
A R AT 12
ERE A SR W . B ARl Pl oSSl 20
FIGE PR FEREAR I ELARAAIT SR L., 26

T R T T R 28
F oo T T 28
E e i P 29
B A I 29
B A R T 30

5!
s
Tl
S
W
-

..................................................................

X1
el
ik
)
N

=~

..................................................................

vii

doi:10.6342/NTU201801611



1

2

B 3

4

@l S

® 6

Bl 7

SERLEACE B (ICC). oo 49
— RN B BERCRECTF B 50
BRI EBRCRECT B 51

4 —~FT 7 % Hsueh $47F $¥ct W] 3 % A

............................................................ 52
— A3 % Hsueh £/ 7 ¥t B3t B X 4
............................................................ 53
— AL AP RAE ¥R BERa AT E 54
. —Hsueh 2/ 7 3P ¥R S8k B v o7
55

. — A F % Hsueh 277 7 A5 P ELAR 4T B]...... 56
c— AT AP IR SBE BRxa A AF R, 5T

. —Hsueh %77 F L0 ¥R $4c2 B Ric 4 & F

. —~FF% % Hsuch $47 5 4L P SR 4CH B...... 59

viii

doi:10.6342/NTU201801611



I STREAM 2 % % JEA 84 oo 60
2 STREAM 2 w323 £ b oA 84 o 63
3 STREAM Z_ F T BB T B & o, 65
4 AFETHRELZARA T E TR e 66
5 F BRI B R BREG R e, 67
6 P BizBRERATHED 68
7 TwxRiz BRERATED 69
8 */ 3% Hsueh £/ 3 2 P& £8P 3R 825 .70
9 A3 %2 Hsueh B/ 5 2. T A48 P ¥ER 2B A T
10 + 3%t § 4 — &% % Hsueh 2/ 7 32 P $p R $ /5 2 4p

i Es 72
11 + "% $4— 4875 % Houeh 877 7 S8z BB %

A B2 A B e, 13

doi:10.6342/NTU201801611



Mo B A BAETRY B 0 A F]G Rt X EHERER R F 2 Y
£ RS T LIS @aE ST AL AL B e 1R T
P A& SE L Y b (ischemic stroke) fedia %5 ¢ kb (hemorrhagic

stroke) ° —“Ff G oA EMHNT R B —“Ff 170% (# 5% 3, 2008) o

PRI s 2 AR TR A AR 104 2 RPN L % 7~ b = L4 6 EE
MR (R )~ < %R Jf ~ "aat B & i (cerebrovascular accident, CVA) » 4 &
A2 A B 28.6%  11.7% ~ 6.8% (7 5B iEd 4RI 0 2015) o R gE 5 i

PP RE A KA 36 R AT L IS F a2 2 0 FLE
PR3O/ AT HEIRT- P FESDY RATHF AN G 2§ 4 (PR,
2008)° fp A £ K 17,000 4 £ FE e hoa BRp KA EL R o s d
PR iR 2 iR — LA RPN F R RN RO 0 1T E KBRS F AP
S b FREF R R TR R T RORFIIOFIAATFR R A

(

1;3

BTG BRA AR R AR FRTRLD R Y w2

e

5% %%, 2008 ) °

o BB ERARE Rl ¢ FREM N CREEME  FEUE NS B
NEMACTEEIREG o blde R4 A NI A TR A
P RBRP S BIZIEER ~ A AT A PEFEE S A {2 F R
FA4THESER e 1Y AR R NG S 6 0 L SRS g

Lhok L B0 b L ARM 0 D RS FRR Rt LB g

doi:10.6342/NTU201801611



RE AL Pk EARR OB (TR blde D TN R4 - Tz
PR g SRS R v ed TR RER S REEF PN L F NS 2
FERBUMFR > AR AER AP RPRE B A S L F 2 LS

(Kwok et al., 2006) = Tl > #5¥ b B chf (E5 iR RAZR 828 A ko p f 235

HEEAERFLRET LA M

Wi iohF P R RRFREGY ERe- f 0 R F SR GEBMEPFE
DECT B 2k SN DRI R TR F R Rk - B
RN R P ARG R R E TE R p ARARR Y 0 5T RERF LAT
wEBERET P N A BH AL A R E R L R R ik o 3R
RGeS i i BRA R F S RS BT a8 £E R R kB
B o BLISRET 6 AR L ahd s TR T AR ST L iR

i~ 7

DRSS AR RS L FEH LSBT R PR o
BIRBEA R R R F A RT G S S

— o EBY R R FREERS IS AR R R
S ERERE Y SR B FRBERY B R R AR Y £33
&2 sk R o e P R BEA T A LARFEY R
Tis- R AT m X8 1/2 ¢ B T BB Hp A
iﬂ&%ﬂi%@o%ﬁé*&ﬁﬁ&mﬁﬁﬁﬁ@’ﬁ%ﬁﬁﬁﬁﬁw%ﬁ%
FBe T W FRESRET § RERF R IR RERE

B RANEP G REE LI D AR SR RTE
Fiph »+ 2P~ v RE o

= LERY :a}i}?/fﬁ ]“—3:!9’/?5 ’ﬁr%%&;c’ﬁi‘é‘ﬁ_fiﬁvi%#ﬁ'
GREFGITLAT S RATE - B AR BB B A

2

doi:10.6342/NTU201801611



BYF A F Sicd (BonitaR, 1988) o § & SALR AR HRAE XL g
oS RERGEPRESR PR REF § R F T L o
TR o AR B e Y IR EINT R o o PRI BN ISR ET 6 F
EN P TRBITAEF EZRTEE PR AEEN Y ER(FEopR2
FED SR IFIHE BE LR ZEGE ARE ST WA Z T Y
PIAPSTELR R ) - R R irs il p ¥ 2R Ll L
B o BRGACp ER e R W R (AR B AR iR R P FEB 2P e
FREF AR e F A AMEERR DR P TR ERH D

53?@"*41* #\j\/ﬁﬂbé’-gi ﬁ%i\:‘ alli‘g};ﬁfﬁ;vv’]“‘:’ﬁg ’#Tiféﬁé‘éﬁ&l

3\'&ﬁﬂI%ﬁéﬂ&%%@ﬁ%gﬁﬁ’ﬁ%%ﬁ%%ﬁ%£§%i
TR AR A RREP LN BE R IR R o FY R EE
Her kMl - B R 2B TR AT DR
L w AR w BT v bR 02.9% 0 B A F e
%%%Tﬁ%MAW§6MMHNWW¢$J%%%&ﬁ$%ﬁ$%W§Q¥
FTRAEMD FAEERTDR F R RIAEIT AT AR B Bl @
PRWCREZ IR RIREE Y Y F ks TSR OR R A 2

RE A 85 L AN

k33

SRR R E ehds TEin o A > Ban b oo © E R F R (plateau) o A E R
GEREY SAK ELSEY & € R ok St S e SRLE A F SRR

RAgTid WRHELZR S REBEHPEFSLRP oAV R ESE a5 - f
£%ﬁ%ﬁ*&&@ﬁMﬁﬁ%wﬁ%§@°ﬁa’%ﬁ@ﬁmﬁ’ﬁ@a&
BPRELEVALERASHp AR o A LT R I (TR b oenik

W

doi:10.6342/NTU201801611



SE YR R B

-

|l

2. & &M

wiTH A G AP b ¥ Lenid g (G. Broeks, Lankhorst, Rumping, &

Prevo, 1999) » 3 7 #13Tin itk 2 TRl pALER » B iFH i AR LML - &

FORAF LR d (T R IR A B fi%‘-’]“ﬂ‘%.l_liﬁjmﬁiz‘ PRAR )

- HETRAE AR AT (TRAE BRG]
Lo# 7 TRk lrbdt SRRk IL 2 K2 %4 o

() Bk m— TEEFIH T GRRE > T3 THBE A B
EDEY Sk A SN | N K

&%w&ﬁﬁ&w&%*%ﬁﬁ

-

ViR B R H TR 2 B T A Ap B

R
b

Lis o A AR REE A DT RT o Ko L deie i F W e (T 4R

—

.~\

LiE o MR PR FaR S F1T s S R aE KR 2 AR B R
UG SE7 Sttt S R SN B AR R VRS - Rt R U B
jfﬁ%&ﬁ&ﬁwﬁ%ﬁﬁﬁﬁﬁwﬁﬁa’@%“Fﬁ*ﬁﬁﬁ%ﬁg’

AE G K IR R R R

(2) pAz? 2 BREapostE — TR F B 0 a8 %

CE R AR PR E

g@—ﬁﬂ@%%@ﬂéﬁﬁ%%ﬁm&’%&ﬁﬁ%ﬁﬁﬂﬁﬁgﬁﬁ

i
F
)\-
=
Th
=5
I
&
=
F_&
i
il
¥
&k
X
)
,‘~\

GEE R AUREH P hRAR

Fhgeioh o n T RINEF &Y b3

S

7

Fits— BN R G BB

doi:10.6342/NTU201801611



FFEp (P W Duncan, Goldstein, Matchar, Divine, & Feussner, 1992) » 4o & & 1 #
S FE § AL UEY S0 £ R /‘]"*a/r)%‘ﬁﬂ;mﬁ e k2o FEFE
BHMEF s (TG0 ST PR D fry L 2 TR

Yo Jllf?’/f;» fé‘-@ﬁ‘v—f’/\ﬁ f7enp Jf_,_Zi }%‘,z °

BRI § I EF L F W RS (TR R4k £ 4 (Brunnstrom Recovery
Scale, BRS) =& & 4 i ¥k % kb e 43¢ (synergy pattern) ™ B e HIp A
4% ¥ (voluntary movement) ~ ¥ & 4 5 4v » pt PRV B ok 22 g w

HIf B TE o @ T ks BERRIT R s O fA R ORS¢ M A A

AN

{

Wz # 1% (isolated movement) ~ "% M3 4 & o

M B R AR uﬁg T ﬁ’i%ﬂﬁ AR R R AR (S d TR ik
REAS 0 » AT E B %#Jkﬁ AR E Ti?ﬂ%?i‘“él’ﬁ - TN
RGEEw 0 RV X %"ﬁ‘%? L P Siak s w E R ITH L R GER SR
AR Do A BY g R T AHABES LT LS g A H b
ZoaTE o e R gffr% 'fqz BT AT ARAELOANE N FFRER
FEIpFAa L ahfps o F2 o dek B QIRRALT F - RITEREF!

Peif PR A ST - X AP E -

LN

2. ?Eﬁz‘r,&—% hds (Tx 5 cPRAR D, A dBlE T ow

—

94
“3;
post
vy

(prognosis) °

BEGFEETRLAH TG FAL > Q7 RHRREG LR EE R
Bl NRF SRS o bl E RS 30 2 R —FE TR R4 (FMA) Ak
it FpPAZ 1 86%,@,“5’%-‘1}%@ = B2 e T i 82 £ (PW Duncan et al.,

1992) > & FHEH DRG0 A wiciEALY F RS S cLTFREL

o R ERH A RS R ROFERT R

doi:10.6342/NTU201801611



B TEF G AR S AP H B K G DI o Bl AR IR B R

-
—_—

ok

5 595 B Hoaud 7 K_EE AN TANA gg;%@.&jﬁﬂ # b T fg_rgl; 4 4 ﬂbéﬁt T
B ACHE R 2R R - FURE Tra R R R S T

LR e 2 PRGEY S R R F LR

ETR

B

N R L

’

”

¢ R ik (53 £ 4 (STREAM) Ap M eh f 5 b > %

-—

A

EI

# (1) STREAM z_ & * ( &t i STREAM (i # T & * STREAM) ~ (2)
STREAM 2w 53+ £ %3 (%7 STREAM & & amsg it 4 21 i8) - 3im 2 i

ARERT A Ly & 2

154 1~ 4 27 4> 4o STREAM 2 #fch¥ b 4 ik s (v3=830p 5 ¢ > i

Fo iR ITH LR BN FRMBEH N B AR

TRl RARR > A F TRERKRFE 1 2 areh o

FoMAB SRR AL e R BB LR R P B
- REAF RS XA RES SRR 0 D08 F R RORER (%

AR R FRIER S A ) X R A S (87 $iElogit B <) 3

B &bt STREAM 2 2 e fif > st iifis g o ¥ b R4 6 it iR 4

WELARA G BT 3R R

.~\

DR R b PG AERE B AR R P e

doi:10.6342/NTU201801611



() Farmy T HLTR A FTAAM T ANREEFFEEZ > 14

FRHBEL ML AT A A e

r2” Factors determining functional ability of individuals with stroke in community

” (Vongsirinavarat & Hiengkaew, 2014) #7735 ] >

¢ * STREAM ¥ 538 1 2 2 - » # # STREAM 4 #= BI (Barthel

Index) 4 #crt JLIFEITIEIRIARR o & fj*n—\'l STREAM 7% {35 R|F1+ » 3R R

P ¥ 2% # i (Activities of Daily Living, ADL) «

&% &+ > STREAM - PASS-maintain (Postural Assessment Scale for Stroke
patients, PASS) ~ PASS-change - Glasgow coma score % @2, -*F{ E#a f2 R 85.6%
Bl %2 & o 2 ¢ x 17 PASS-maintain 5 # 3% c03f | F]F > ¥ f2§F 81.5% % 2
2 v ariadE Lo~ 5 F A ADL ehbf 4t - iﬁf’ Frppmg ey '5:9% L%

Bz (8 AR P RENL F &I 1 o

LIRS SR IR i S o B AR LR IR S I e

B AL RS R A b L FH R 2 8 &1 (Quality of

Life) 2 ADL % > 15+ ?Iﬁﬁ—km@%ﬁvntﬁ PRI U ol e o PE I 3 [

Q) R EFPREF] PR NTE G B BF N R
Rl ye=ait %‘;@’L;}a‘;%‘r v B MRET LR ITE L E B

Mo TR e E R L E T 4L o

FRLCTLP RS § A R P h- R F REERE - 2k
BREA G AT AL H D) WA E B FRIER R RPA D) @

*RAE LT (FEElogit £ 7)o

doi:10.6342/NTU201801611



DESUES S T RLEY S AR N

W2 R GIPHRE SRR IR L LY 2R E L FE £ (Likert scale)
A EREAREF OERRFPET SRR S R ITRIEE R o K 0

FE v gy i =0 Iiz}miﬂﬁc KR K §iF (-&r':'- 3mE) o

r1”Reliability of scores on the Stroke Rehabilitation Assessment of Movement

(STREAM) measure” (Daley K, 1999) # 3 & ] »

Mg ¢ STREAM et = 38 T L 8- A 2 "8 A £ ¢ (ordinal) 2z %78
EHEFEIER ¢ 423t A o STREAM cha BT B304k (F F #d0 iv 2 2 B A

P0=RANEH T =T RAIHH 2= R UG BT 2INEE R

puv

FRERD R4S b R AR B AR TR AR R Y 0102

L fe R b ﬁqr;xlgg,J,;ﬁi,;L:eﬁ&E—g_z o

A
N

P RERER Y IFRIEE R B 2K BFEL P2 § A

% ¥ 1+ (item dependent) % #k A ik #f |2 (sample dependent) ©

WEEFEFE VA IR LD hE e

[k
&
)
_‘\:;}t
3 |
N
i
q
B
4%
(i}
-
34

ERE R b edF WA A7 R nlatRit o 8RR R R 0 (B2 FEILAR
PHE AR 24RO (B0 AT 1A NI AZ 202 B 5- B
Hizor 22 AFALpR R )odrt - k> 2 TEHE - BRpL et g IR
R S BEFIL AR - BE 2 RPFFs#LE k- 25 B

ST PN BE AP § T A B R AL 4

P kg o WL B (interpretation) § ik E T AT T AL o

d 3R E R P E g R A A AR RS T > F)t T

doi:10.6342/NTU201801611



TRt R A Y RERRBAPBREILIE MR o blde TR HHE
GUER FIR 24 0 EARFIEOED 2 LED 24 LFF P EFEAR D2
AR AT R & o BGOSR A Bl § RN TR > FAEZ B

IEP kAR o

WAREME D UEE BREITE Y OEE R A% A~ #ic (observed score) *
RE|ZLBFeni 4 2R > @8- PRIROER ~ FH R IF=24hE6 s
ﬁéﬁﬁilkﬁéiiﬂoﬁwiﬁ’ﬁaﬁﬁﬂﬁﬂéﬂia%%ﬁig
B d 42 o 2Rka > - FR%® FHREIINEHI% - e kp 7 g
R TR FEIONIRFDOBE AN pREFHIT - BEE

T3 4 MemiB

h

o E TG A (SR HE) e BRI SR e

Bt g Bkt Rk LR R R R

FRMD Z o A A S R BT ik nt o B B 2K

ii) &% B A A7 (FIElogit £ ¢ )

(%
|

E R R E R TEIERC CASHEEY 2 hd § LR ]
BA kSR Sk B A RERT LR R A H Y fE

B3 Wi B A 217 (Raschanalysis) e bif = 4k fae

B EERE LI k] RISk A D D R S AP BfE )
° % J‘_ﬂgdfiﬁb BR AT GEHRE QT #-2 4 "'Eﬁ‘ﬁ-ﬁ?ﬁj}ﬁﬁéé\ﬁiﬁ

5 E G FEERF 0 logit A ¥k o

doi:10.6342/NTU201801611



JRARER AR Ry P EATD A ek PR R F PR ORALD LS
B2 AR AL o R A AT RIpF BALP hEg S R e Ik E IE logit A
Boo FIPEHE BALD SRR E KT P o A0 B2l 6 RIETALR o
FFB’E\» °

JRARNRIEME C AR TP IS RPN EFL BRI AT
AR NEHFMOED SH BV R AT THIBARS A TB
Zaw P RM e R o BAEATNR A SN F R Y logit ZEEE ¢ R
T R A HY (Raschmodel) 3=+ BAEP 2. THEP ¥R | S#c e dopt -
Koo EEP IR 2 f**ﬁ}x €F 5 BRivd FlEehde ra B > TRARA R
SR T o

-~

BAAITITER ARG AREFE L R 0 TP E R logit A Boo it
FEATRFAEPIMA S, BP0 7 HAAMERZ Y S ¢ Ll hg &

Yy E@Emh L o

(3) B IEH R BOCKBRTL L 5 b K LR RIS R

ES S ity %'ﬂzﬁ’ 1T 7 4 PRAR e % o

DRI ) SR -5 S K e A ﬁ—fﬁ B 1T R 2 ok (HhE8,2013) % A

(e

)RR EFETRORLEF BT A PRI

EH?K BEMT O E XL 0 EDBRNE S - BB ISR A N 0 2

AL T TE I TR

10

doi:10.6342/NTU201801611



¥ ApRE EEE L (s FMA) 1@ 3enfichy - 3 A B 7 22w
Hrigmeh FRAZORF VR AA T ETE P RFREFRLE 0

FEAREAFAREE

(dﬂ

8 3

I
’
e
Bl
ol
il

AR~k E I RA
) FEs {4y FauT g o

"L FMA eh b s (55 57 s kA 45 > P RAL fus R 1 B £ Hekd i
S (B2 £3R) fiTo e LR 1% 1T (A 2 L) # TR R
Frd o Rfei Al ER TR FAL c FEVRPMFATLEFRE SIS

'?T
PRE ,Fﬂ& Big+ gpig;ﬁfg,\;‘;;);fﬁm)gﬁiﬂf%’%?f’J}Lﬁ;dﬁ R
1%

2. WELRFAFA IR RN EAFLF R

f
FEEE S FRIF A NRLFY BT S8R SR DA o blAriR R 2 E 6

FET T b G F T TR 2 B Rl 0 f B4 1 STREAM 2 T %

e

N
>
s

CEFE TR f’g“zgﬂ',&ﬁffﬂ,,\—g S —fgiﬁ:ﬁ Kt B# 245 % (robot-
assisted therapy) ** 7 A2 R & (T4 § 2 ¢ b B f o> 2 & LR 7R

el (TH R B 2 18 e A o
3. RRMLFFand rr i g0 TS A

FHEFEFEFROTYFE AL TR bk - FEF 7 FRP D
T im0 BN I o Gde? boFEY P s S p X “]vjtpm

(longitudinal study) » **#7 7 #) FF ¢ 34 (73 F{dends (754 0306 > d 207 T
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G E/ SR AR LS SRR A L RSk

R
o A TR R L DS R S S

12 ”Multivariant analysis of stroke rehabilitation outcomes : A pilot study in a

Chinese population” (Chen, Liu, Li, & Quiben, 2006) # 3 5 & >

A3 51,1999 £ 7 3 2002 # 5 ! 2 > 12 STREAM *5 i8] 92 i+ ¢
&&ﬁﬁ@ﬁmﬁﬁ&’ﬂuﬁﬁﬁﬁéﬁi&ﬁﬁw‘ﬁw‘%W(i*
TP R (M AR ) 2P R RS D B Rl R RS F) S

SR TR R B T SRS R RE I R e R RES &

FERT S 0 B ATRR e & AT L § IR L4 R s 3
o MERBROP AN LT H P R R B RS AT
ENREE S SR S IS SR N R R SOl WS

BReR AT 2 ER 1L PR EARE LR A AT RO G Rk

S8 M ARRAH
-~ BRAKNZIEDF BE% (IRT):

BB A7 Rdp i BAHGY (Raschmodel) Rl €1 5 o B A5
+ % & 4 Georg Rasch ** 1960 & #74] » ¥ 4L 1%50 P & &3 (item response
theory, IRT) ha L ~ & F 4§ } X >0 IRT ¥ 0 ;% (one-parameter

logistic model, IPLM) (Wohlk Olsen, 2003)
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IRT & % ],3?]53—%7 Lord 2 Novick ** 1968 & #7£] » fp#3 + £ P T2 %
(classical test theory) @ 3 B3 1 WATHNRIZHRIE S > ¥R KT ~ w2 %5 g

SHMAgRY .

IRTE3 - BE&EK T H% R (unidimensionality) ; 2 T & 3nfh > &

(local independence) | °

1. o R & IRT & f#0 7 p 0 S T N =G ) g#gz?ﬂﬁé}“ TR %\B ¥R
R IR - BB A F (latent trait) (4p m{?;j‘ij‘ By v A B3R
B N R BRI e 0 W - EAN TS RAEREL LT

IR TS SR RIS R

2. hivpzidp e g BRI A R 4 (FAaff) AT %@ B
FHPIHRY - PP EEA G E- P2 F BB AR e 2 E T

Fipha 4 E- PR R AR%REEL RF BT

$t?H IRT » A A i® T4 57123 | (latent trait theory) (Lord, 1968) > & ¥]

Kp3tHEF - BRomsy

l. BHEAEE - PIRIEP NTEF b 7o HBAE TR fag -

2. BR2ZIFEF B2 LT TR OG> 7 B - i F RN ook
Se R o gt S B TSR A4 A A (item characteristic curve, ICC) < (ICC if A_

GHEFHPBIHBRELR T R B E P )

w1 oorif > IRT £ARB R DB F > SEHEB R BAEP hFH

B o T HRE LS T A AP I (IR ENR) P PP E R

13
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BRI EEFRBIRT 2 Bk 2 o &3 BN 5B ¥ 507 bRl i
Behf L ki SBT3 H SBBY C 2  S 8BS (two-
parameter logistic model, 2PLM) ; 453+~ £ % 1% e > ¥ & 5 = 24
(dichotomous items) #-;% ~ 2 % <3+ 4 (polytomous) 3% ; @ i&yp (¥ ¥ & ;X b
o ¥ A AFEE ;Y (rating scale model) ~ % 3R> ¥ & $-7% (partial credit

model) % -

BB feat ikt AR R R R0t IRT 2 ¢ ahll Sciicst 4 e w i A
IRT 2. %5 IR 4 2 3K > 822K = dﬂz g3 RIEE > 2H P enl B et

RARY Ao

216 F - B FKE T Rasch #4488 7 FIET RS B
% Rasch 722 (2~ 7 ,1997) 5 £% 5 22> &7 kLA % Rasch 2%z 7
BHE - ARG Bt iR R E D s (HE4s S ZAF

IHALAPL FRAEARRE )
- BB 2 S A RHS
T LA R AR N TP R RARE 2 ICC
1. #5 % (Rasch, G., 1960)

= exp(Bn - bi)
™M1 + exp(6, — b;)

RS Y - 87550 1 log (P“”) =0, —b;

nlO

(1) Poip @ % n B X &% (3L E Hefp 5 o
14
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R B A Az B35 0] M 1 R A AR ~0 N £ 453 o &Pyl 5 % n B 4

’
EFIESIBE > TPy + Py =1¢
(2) 6, % n A i 4 AL BAST
() b+ & i ALNELE -

(4) 2 - BE  BEHALD IR S HARED B X %

Pnio

L oo

a2

FBELA (B AP IR (b)) RIEHPF A 50%; F 2 > Fip

Bt (6p) PR ENAEP AR (b)) RIFHPB I RS LTS E50%

~ Rt

(Wright, 2000) -

v /

d b astvaes BANGIRG B

._._\

‘W

T E R - RP EE A2 8Bt
B  CR SRR B e S T R R R AR 2 AT A -

i BE LR AED E B S 5

2.1CC

LR AR LR 0 B IE R F R AL N R 1CC

0 ICC I A28 P 2 B H B RS T ent fFa > oW 1o Fp > &

AL 4Ris & N p e ICC e
ICC 24 7w fpgis:

() $F- A0 a5 0§ BReni 4 @ARF L FHIALD DS ¢

"2 % B 0 & ICC 5 ¥ :¢L% (monotonic increasing) # 4t o
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(2) P15 B R EHPI P20 B R ol A Z B i = ICC A

PR TR ETREE 575 SRR

B)ICC & 3 FgplITE F ehr e © & %ﬁ%‘ ICC 7 r3pip| 5 ac 4 A2R hip

(4) *fa® K a b o ICC 4 2438 L R 4543 it 4 R hiB % > P
EEpR eHRE R > T 5 if RIS (adaptive testing) A o R B PCEH B E A
T il F EE P if‘ué‘é EEERIOTR & R WLEBERFHEE S E T~ &

FXEF R AP o PRERERE ISR AR AL AR
P P
=~ RA

ET B GR%RES > REENEF 2 BRI o L BT
RO TfRARED REEME R AREARNAE 2 T BRA Y ZHEPEHAT 2T

R
. ol SEE R

BERRESIT FRPIHRERP ERBEI IEY > TV R Bl i

L %3EE ¢ 2 B A A (logit) (Rasch, G., 1960; Wright, 2000) ©

35
ETR
45
=
It
e
M
ot
: »
N
<
I#
3 |
W
i

GECE I o A R St d o~ 15 A et

20 fRAREP REFMR RN R IEA AR
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- FEKE BEATARFRIBEA ZAEP IR S ©

c1alogr L
= (8

=k
(w.

I

N

EIMBE S fRANED RIFIE B A RIF R AL o
3. BRAAZREPEHAEY 2T E RV R

VULER BRI > BRa 4 ZMPEEA EE 2T AR o RIEA
SRR E R SRR E B RIS ST SR TR T
SRV RF AP ERAE 2 MR Ak p BN hE A o T MR
SELRPE o Rm o TRFMFAD FHPIFRK > L g2 EEIEE T

PoRE ARG S FAE i 4 L K e

AR ARFRBRL S ZAP IR > DS RN R R E

logit & & F o Tt ’?{}fé_—fﬁé‘é HMEFZE S~ 1t imiBiad 23R -~ i

Bhi 4 ZHMPIAT =~ TRIVRG - BEA

(1) JALE 6 R A 5 0 JAsmE F 7 BVREALR $0 B % 47 10§ #

s

R LLﬁ’&r]f—ﬁlm’Jv Ebilfﬁeﬁ%g]'l}—v—ﬂbia%\gﬁﬁ-& F'&m;ﬁ"ﬁgf’:o

(2) JerlFhé a5 o 7 e

l"“\ﬂ

F AR RS R R LT A F TR

Bk o BolhE ek AR5 FM I BB I an 4 @ F F0RIHY #7540
SPELR B RIT AL A RIS R G s RN B B FL RIS AL

I EEEEE LR

7~ @?”:
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BAES YA HEFELE IR AR PN TV RMERT B RN
AZHPIHASE T VRHFTFELILLATZERRE VT PRHTELIE LR

B 2 B (Rasch reliability) | -

TG BEL A PR S8

AP R TE AR L logit A8k B BEAA L R ERE

v logit & ¢ &3t - P 2R S RARN G B RS NAEP BHAE D
¥ G M ¥ he 7B AT E 2 (maximum likelihood

estimation) ~ i# "% & + iT 17 % 4% (marginal maximum likelihood estimation) & -
A AR EDORTEEY > AAAZE AT NS 2P D5 E Fl
FlRpefriseadd ¥ ka2 380 Slnd 3Tzt

v T S Bk AT 02 5 32 (joint maximum likelihood estimation, JMLE) o
2, ViEHFELIELEIE T SHE R (AR T, goodness-of-fit test) :

Er R ARANSAABRR  ZXEa kenl A FTHL & BA B I
HopZTE 1AL ER RO o oE® v E% DR A HGE
R TR B RABRA g2 o FlYt o SRR AT R TR

AEEEL AL RAE UEREE 1L R 2R

RN r T i fe it @ (infit mean square, infit MNSQ) | %
TR AcfE2 30 e st i@ (outfit MNSQ) , § Fif e R 4p 1 o § infit MNSQ
% outfit MNSQ % >+ 0.60~1.40 % FF i & 2 & B A ;8 2 55 ¥ (Linacre,

1994) + # e AHAER £ F H b R -

18

doi:10.6342/NTU201801611



PR ARPEe ROLE > FRENFEL

AR

% 3 T]é‘; s & (construct validity) » F] 3 § 3 =& 1

hAS R -

BAW NS 2ty A s R
ABRE o AP FIT I AP SR I A K T T fﬁ?‘:‘ﬁfii"}s

L /F} 1@‘—% Fﬁ‘g Kﬁ’:"‘f

Fho AL L RIS R

(true variance) ",% mpEE% 2 ¥ (observed variance) 2+t i@ o H ¥

Ak
Y=
ek
#
lrm\-

\_.

uLLL*F‘

]56}5“’ )

FRELZEAFEE (error variance) 2 v o F|pt F

ELE AR ARG

e Al - =R L

BAEAE > ST LD B AR -

B S P E i eI )i?»
kRl L 0 ARA B
':"i'ﬂi_ﬂ- o
~EFRER

AR D

B L AR

ARG R e dpth e XA &

BRSSP LI RAGP AR ER > § BRa P ARRTY TRAF §

G ZPIEFEL CREGRMNRKRSY K2

Bl ) RIRFLRERS ~ BAE G RRC)

Bh s o ORISR IT R 2

reliability) ;; 25 7 R B+

X g
p

v F B R AR RAEE (=

(Boone, Staver, & Yale, 2014) -

Bl R T TBEZ R (person
G TEEEAR 2 THEP 2 A (item reliability) |

B4 AR AEEE B SN BEREANLPIGN REBREIA LR

2R E T BRNA FEARR PRI BEARS A AR SRR R AR

REE N
ARG @ARL o

19
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FREFATAREHBRATRAER S V- ARt 17 T B X%
& (person separation index, PSI) | » PSI ehn#ic(® & 4 2 R|& i B57%4 P it 4 B %
H2 EREc o BHERL I BEXL AR 090 > PSI 3t 3~4 (7 B XA
AR AFZF e ) BEEREL 080 PSIE2-3; BHRZA S 050

PSI %0 12 - &#-BXE AL 0904524 2 A (W, 1992) -

Suog F e p %-“ﬁz;iﬁﬁ‘ﬁ LR A E{J B4 45
PRy s M p RER TR R AR

1. #Fd 7 i35 & % (Motor Assessment Scale, MAS) (Carr, Shepherd,
Nordholm, & Lynne, 1985) : &% /2 £ # ~ & Carr f= Shepherd = i 47 32 ;5 5 E7 i&

P b RF B TR PTG 2 B =R 1 & 0« 4_Post-Stroke

Rehabilitation Clinical Practice Guideline *& — & & e 332§ 1 & o

MAS & 24 ~ 3 P @ d #WEhR[%E3 iR (supine to side-lying onto intact
side) ~ o #réhik £ 4 Tk 4% £ (supine to sitting over side of bed) ~ & & T #+
(balance sitting) ~ < $] =t (sitting to standing) ~ 7 4_ (walking) ~ + % # i (upper
arm function) ~ &+ $8#> ¥ (hand movements) ~ & FF + R ;EF# (advanced hand
activities) ~ % #vp 3k 4 (general tonus) ° = 38 B 340 3548 0~6 & 0= X &4 >

M54 s s B ARG N AR TR N R IRARE o BOERIFREF X 5 15~30 448 o

Pa MAS M &£ RIS AHFEL CR LT HMH 27T E 5407
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() &R EFEaspl—F RIG R (testretest reliability) ~ *5 % p
F¥ 7 & (interrater / intrarater reliability) (Carr, Shepherd, Nordholm, & Lynne,

1985) -

(2) e/ ¢ £ & 4Fepp 2k (content validity) (Carr et al., 1985) ~ 2 2%
A& (construct validity) (Lannin, 2004) > £2 & & — 4+ f =% £ % (Fugl-Meyer
Assessment, FMA) +“ #& T 2_ % f 52 & (concurrent validity) 7= F 7 45 & %

(Malouin, Pichard, Bonneau, Durand, & Corriveau, 1994) -

(3) F Bt MAS } s £ 4 (UL-MAS) % & it 7 + 5% (Action
Research Arm test, ARAT) 2_ & F Tt 4 1 ER TN RV R = S

g L E Y R B ki 24 RAEAE (Hsueh & Hsieh, 2002) -
Fob o MAS W BB AT R

MER,/ TEREE EULMAS 2 BA AR ST ERE S R
Ui e e (42 = 20.451, p=0.252) ~ 18 i 7 PSI (0.96) ~ drf £ il 4
(radial deviation of the wrist) 58 p {5723 S £ £ #4587 & (differential item
functioning, DIF) » ® F scx i 2 £330 52 £ 4 % 4P ¥R TFA (item
difficulty hierarchy) » & £ 3RE 6 X £ £ |7 & & L F 12 (Miller, Slade,
Pallant, & Galea, 2010) - %% m = » UL-MAS >* % B & 4756 » - 2 2 4 2

T T AT

MAS BBE T T © BB PR ue s B0 A

5 R LJFH W s & 3 "ﬁE’l"’y‘g,ﬁﬁﬂ;fi’Tg}ﬁ:j gt o

R MAS m & 3 M T 48 & 7 !
21
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(1) % &= 754 2 ¥ 2k (floor and ceiling effects) (I-Ping Hsueh, 2002;

Lannin, 2004; Williams, Galea, & Winter, 2001) °
(2) 384 %Ep 3 DIF~ 2 e L MEH £ 42 B EAEP BRI K ©
(3) FFRPTIRZ F BEEFE AR HERE -

@) FRBY 2y oI HRER S N FRACG LT WK O )

Hroerit > MAS 2 wHPRRES A« MAMD # aE K (Hldo}
DIF &7 % A3TP SRR ISR 5 WA0) 0 112 F ¥ Prif £ 2 B ARSI E

Fl% 0 BEMAS 2 i * o

2. W ATHEH ITH i R4E £ & (Brunnstrom Recovery Scale, BRS)
(Signe Brunnstrom, 1983) : -k # 1951 & Twitchell # 4! ¥ L BAF i de (iR
MEF RAREMER 2 B2 > d 5L 25 % FF Brunnstrom & 11 eh- 4
&Y B RFRGESE o Brunnstrom 3u s P R B F GV R EERA Y

WS BFAE > A u A

Stage I-ix 3 Eiw i 4 4 » vop R4 5 (%K ]
Stage I -F¥ 4~ 11 3% § (Spasticity) ;
Stage IM-F 4~% p 2 (& iT (voluntary movement) » i ¥ it @‘} Tt e 5
(synergy pattern) » = 4 % flexor synergy #? extensor synergy ;
Stage IV- 473 #b= & iT (isolated movement) » #vp 5& 4 45 B 45T "% |
Stage V- - ¥ 11 72 % synergy pattern e, 58 » sop 3R 4 R brERiT o F o
GEER=Y! R AL
22
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~

Stage VI-coordination © #if i # > svp R4 » BITEF 0 B i B
ERTRE S A E IR L
JHBRSAME  ABAALRELIBETAIE 4 FH A BT AL B

LA ARRET L o

BRS %578 B A & b 55« Tk A L0 (v XA > F - #3413 Stage

I~ VI 22 Fod] o kdp b F & TRR 5 LB RIEE

Pt BRS Mo & RS s P R % 0 AmBp 0
B e puarEr AL VR LR SRR R SRR -

R KGR 2R B S BUE A~ i 32, 196) -

¥ oBRSZ BA A 175%FE RS ¢ 22016 # Huang % 11 R B 2 471 5%
BRS>» ¥&% MmN Ew R ~ P& 42 FHELRPEREBS (infit/ outfit
MNSQ=0.57~140)~ ™% } %X R 2B EMEL Y L4 FRDRAZAR
(0.91~0.92) = = 32 F i+ (effect size, ES=0.35~0.41 ; standardized response

mean, SRM=0.85~0.99) (Huang et al., 2016) -

BRS f8b¢ 75l B e wipl» S H > R Aot AL GgRY R LT
PR AR K3 0 B R E MR b (PR P AR R TR AR

R A AP R R BF B AR

m BRS&%,?!Z&"% B PR RERE L 2 NI BARES
BHRFE TR A IR 2R 2 e R FHE G R o
DB TR AR T TR RREROLE  F R TSR L

RTA G L RN FRY Lo
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3. B =G £ £ (Fugl-Meyer Assessment, FMA) (Fugl-Meyer, Jaasko,
Leyman, Olsson, & Steglind, 1975) : % 53 & & ﬁ Fugl-Meyer 1243 Twitchell £
Brunnstrom ¢h+ b & & (TR EARILHK A+ o T ",f 7 #-K 3 BRS anER

PR R A L PR R TG R RGER

i% 3 Leire Santisteban %% 7 &7+ » FMA 7 1 § —*Ff BFH AL P R R

"ﬁ boird g MR A9 E 1 £ > 4 Pubmed ~ CinHal 2 PeDRO % 3% 51 &F

Ao BT ¢ R B R BRIE AP M 2 7 7 99 36% (Santisteban et al., 2016) -

FMA-£¢ Z=2+*gw ! ®FHii ITgad B2Ff HMEEHREREER
Ko FEAF O ~26hz B A RAXE > ABARE R E 113 o
WAL 2264 o B RIPERF A 9L 30~60 Ao = Baow ¥ UE TR R T
i A IRt EEE (BT 442% T T 4 E 62%) 0 M S ERAER

Bz (& 19.5%) 0 B E A B (10.6%) -

Joob o gk FMA B (o5t i A 7 314 7 e A2 R 2 iRk e (et i
Al 50 A TR B B IIRER ~ 50~84 A L P REEe iTIGR ~ 85~95 4 5 ¢ R

B (FHREE @ 96~99 A 5 dE e (THLGE -

Pa FMA Mo L RS EmEHREL B ZHEA 3 27808 % 0 L4
VNP RIGR CERIF N GRS P FRR BT  RFR S G
- RMZ F B (Alt Murphy, Resteghini, Feys, & Lamers, 2015; Pamela W.

Duncan, Propst, & Nelson, 1983; Fugl-Meyer & Jaisko, 1980) o

FMA B8 e 4 0 3iet [0 o] Qs i BAbH  SOE R i

R BMRARIEE P b ?,—‘F’{ CTRERm e P ARE 0 G R R —‘ﬁﬁ%%% P\?%“;
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SRR B SRE AR 0 8 Y FMAZ & 1t A dies 5 B F N Y ) ah
S S Sl

RAR R Kot FMA (75 448> d X H SR P RS > F R

B EEEE 0 N TRA L PR A RARRO R -

4, 7 b4 wEd (v £ & (Stroke Rehabilitation Assessment of Movement,

STREAM) (Daley K, 1997) : % 4c & + #3050 i7 Daley % A # B 2 £ 4 » 4

=~ N

S

0 BELER BV X LB 42 77 Fsdi® (upper-limb

movements) ~ T 3% T (lower-limb movements) % {7# ¢ 4 (mobility) -

TR ELAEG IOBFTAED > FTFAHF O 252 Tl 7

Foag? 7hF 10 BIEAIER > AEFTAHEO12 3w B = B

[k
S

B2t 5 70 & o BRI 20 44 o
STREAM 11 + & Pl B 19 sk za o T2 B 45 17 2 % ¢

(1) & : i~ Daley ¥ 4% & % 41999 & % 4 7 # * STREAM £
BRewry » 5% ET ) - &k 24F(Daley K, 1999) - % 2002 # Wang % » %
§ 7 STREAM £ 3 ¥ & I {8 & el B - Ki% F & s il B i3 & (Wang

CH, 2002) o s+ *t 4 £ 4 % A& enid i@l & (% %, 2006) -

(2) %k 1 2 FMA 4p# ™ 2 | % % 22 % W £ 4 (Barthel Index, BI) g
BT 2 fraric R B IR 4% (Wang CH, 2002) - ¢ » STREAM £ § 24
T RIYR — 3 (15— % 2 STREAM A #icit iRl & 10 ¥ b &% HFis i 3 v

P FEe~ 2P R Z B AR ERZ P F 2 S 2R (Ahmedetal,
2003) -
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(3) F ol : STREAM £ 4 £ XA %R 2 F ol » b3~ Tz fo e £ 4

2 SRM % % 0.57 ~ 0.72 ~ 1.00 (Huang YJ, 2015)

¥ ¢t > STREAM 2. B B & 47 % 3 5% % B o1 ’a‘r“r‘ BT E S R A
Rl) Z2Fpapedp ~ THRIEAY ORRAE B E LB P Y

= H w B (Hsueh IP, 2006) -

STREAM ﬁj%g‘k}{fﬂ] ﬁji#fti EL’\'&”,E’ ‘;l{,?g:l;’f‘l ,: ‘\.1‘37" 'E‘Eég‘:p_7 sF 2 l_}‘]
WOCHE SRR e YR ETRRE 2 R ﬁ * oo R ARG R R B
FREE 12 o AiEd 3 STREAM s 38 B » 2 H @ 22§ 1 Eqpit TR A X 5| #

Boo BB A hTRAE S MMM L R T v S o

FRAETAZF L AR * STREAM 245 > &35 7 jEd { 24

R
hd
A%
il

STREAM 2w g8 2t & » S H B E{ 2 fEFHPFHE - X7 » p o STREAM
BRI I RIRIE S AR o R A A RELE L
Tl e d R > mERL FOFHELEF

TEH PRAARE TELE AT R A RAARER LD B

AT itk 0 STREAM B %0 @ £ 4 2% 5 105 £ PIS%I2h 5 Ad2 w2 g
%o AHEFR I ERLIEARPER R 2 F BPEEE S A4

STREAM ¥ #fz:28 7 pFEE P b B % o (0 i o L 4c P (4 I ~ *5p|pF
Fae > LE@apR*antg 1 8 o T 33 {4l ~ R Fagipt i

L i = R e sl A A
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MRAAFREEEILTRAMET B L RS FREN o B A
frenr ke 5t () THEALD oA Bl SRR L R R A B i d R
FERIEERR P ERA U o (2) AR AP A SHE &
B4 - B RN E R inlogit B b 0 B HT 2T 5 R (3)

BLRANNTFH L SR RE G Ee R (BHEHoch ) 220 ks BS

Pt AREFENEDREFL > P RFINIHFLEACRE -

R p o Q[f%‘?"féﬁ“%fr’ 1453 - BT RYBAEA75%RE STREAM
DO R AR A VAR AR (AR A RR ARG HL TR

ZEEA—RRABLZBIHEP T P LRANN R 0 ARG P2
Moo B o AP RIRIGF - BARSEASET (Houeh IP, 2006) = 7 def b it =
BIEP (6 bk /BT FhN Z B EABDE G A EARAER A

w]§_0.86 ~0.91-~0.97 -

PR P R Y - R B R A S S Y R SAE - E DR

B o Fl- g STREAM # 30 8 & (R B R 4 2 153510 2 - 1o

g3

cfa = > P STREAM 2 BB A 1% E M2 Lo Fla B - 2% v 4
ERMAL T ETATED L bt AFEL BE LG PSR AT R R

WL ALY &K L F A STREAM % Tek 2 S 28 %+ § & {

AN

SR A AF o F]W o AFT Y P i 2} % #% STREAM ¢ /T ads (B £ 40
PhRHL PR s gk (BeR) CRARAR MY
Hsueh £/ 7 38 0 SRR A 2 AP » 11 2 Ryp 257§ $#c® Hsueh 2777 %

Bk u BB RSB PR o
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FraHEr T4z FHRERS 2 F 42FF “Predicting Recovery

of Voluntary Upper Extremity Movement in Subacute Stroke Patients with Severe

Upper Extremity Paresis” #74c f 2. F#L (Kohetal., 2015) o 3% 7 3t - 3',\%5 v
SHE R R R W ZH2009# 10 320128 10 - B ESR
FORAEHR TR GELAR §FPLE 0 2T R R FHR IR £
WERLE -

AP 2 kR 3

(1) B85 5 - Zensdn 57 B AJEN D BoG0 b > 7 BT PHETA

## 4+ (computed tomography, CT) & % & $=:¢ #° (magnetic resonance imaging,

MRI) 722 5 (2) £ F Eid a4 F i ﬁ Rl R

T R RS §

() 23 e R ¥ gt ap (e 245 EFT 0 B 5
F1)5 Q) Bx LR Eiph PR 22 X (FRILFT v A3

R IR ) o
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STREAM e} ~ Taxd et g £ £ 5 10 B=A I8 P » L35 P 2 3% p|# i
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ﬁ

Eh o R RRE
AN RSN FT A G TR L o B 5 42 4 0 SRk A
PR BcE BAXEB o NIHSS £ # 24713 B 2252 A (Goldstein, Bertels, & Davis,
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2

IS SN

g RAT LY TR 0 R BB S AR (1) R

WA KRR LRI Q) AL AN

1. RASFA %R 2 ek 4 2 (Kohetal, 2015) :
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1+ o 12 SPSS 17.0 i& {7 kL3t 4 47 o
2. BB 47

AT RA ROE amEE R ¢

% w2 STREAM /7 sk i¥ =
TREAZHSNERAE FEEEROESNEr N AP s (o B A Y
0~1~24) 2“7 40 chi &2 3= fflbsofple (04 &7 @24
T 1A ATV RIMARGT ) A7 XM RiTRmPEIFAFHEFLE 2

A %7 %A $1F) (Andrich, 1978) -

~*F2 3 @ * Conquest #H8:E 7 B B & 47 » 4 7 STREAM }+ /7 8 (7=¢

ek
iy

Zeow Btk ¢ 7 (1) PP ZRAE ERAE (SR H e
%)) BAGER ~(B) A7 % Hsueh EF T AP SR B 2 4p M 12 o

"LE(4) RAFF SHcR Hsueh $47§ $Hct ul R 35 A Mz dp ML -
(1) 400 2 BANSERR (BHer2 HoR%E):

HPEfARAT* >0 4% STREAM + Tud it 4 £ F 5 Ew B » 24k
ANERP2ZELAFTHRBPERRH2ZRY > PlGLHp el He Raird

(Hattie, 1985) -

ARy 2 T4e s i fe Se3t @ (infit mean square, infit MNSQ) | % T & 4¢
2 397 i fe szt @ (outfit MNSQ) ; § (i fie & 4o 1% (Linacre, 1994) - infit
MNSQ > 4L B $5 33T B & av 4 e BIEOTR - outfit MNSQ R4 P it
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F 1% outfit MNSQ Hicfi + > 1.40 «hdg p o £ kg5 b i K RIFI'F infit/ outfit
MNSQ #cid | % 0.60 (PR R+ 3 Fl & is #7F AP IO BT 4% 2 i e & 4 )

(0.60~1.40) » £ i3 1t B i A 47 o
Q) BAEAE

BEECRVED BELRHZEEATELSBZEERG  BER R X
070 2 090 2 p £ pt & £ F s FE B L E B At i (Mokkink et al.) o & jiF
FErAmMEEVRIL STREARRFRBA VR c AT AN EH

HREERAN R THEFLELADRERELR -
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i) ‘WA F %2 Hsueh 87 7 2. JE P SER P B APM ML o WAL E Z i ip
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Wool~l2@orthof i g 12224 5 4 A2 06~09PFFE5 3
BARRE 5 A B 03~06FH ¢ RApM 5 D f 03 ZFREfs MA4R
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(4) *# % $#c% Hsueh 557 SHct o] 35 % A #ez 4p W42 -

MAFEY FEGEF AT G BR2Z Bk Ak ¥ ikyy Hsueh 377 %
APy 2 BEkofic 2R E S £ 40 B T8k (Pearson product-moment
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% Hsueh /77 45 P SpA 5 2 4p M |4 o

d S hFTY 2 Hsueh $F7 3 2 #F420 3 2 4pk > e - ¥ & b 07
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FlEd R A A BRFEF Bk BRI R P IR 2
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AR # 5 Hsueh %7 3 #E
L1 - - -0.40 -
L2 -1.40 2 -0.83 2
L3 -1.21 3 -2.12 1
L4 -0.51 5 0.87 3
L5 -0.12 4 1.26 5
L6 -1.48 1 1.56 6
L7 -0.09 6 2.12 7
L8 1.26 - - -
L9 1.67 7 0.93 4
L10 1.88 8 3.63 8

HOOHMARARIINNA C EFATERET 2P o B F < H o A RFNE -

71

doi:10.6342/NTU201801611



210 +FF3Z§ 4 —AFFT 2 Hsueh 3 7 P LR F 2 4P 1

Spearman's rho

-0.31
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11 TR E A —dp g 2 Hsueh 3473 S B 538 B 5 A dc p 12
Pearson's r
FEE L 0.96
T E 4 0.62
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