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Abstract

Background: In the research field of child development and function, factors influencing movements in
many diseases have been examined. However, some children have the problems in motor and coordination
performance influencing their physical conditions, daily routine activities, learning opportunities and social
interactions. We cannot directly detect them from the routine neurological examinations or chromosome
structure examinations. According to American Psychiatric Association, those children were called as-
‘Developmental Coordination Disorder’ (DCD). In the previous research studies, there was no consensus on
the causal factors or on the management programs, because there was not a systemic evaluation tool and the
local norm in Taiwan. Purpose: The aims of this research project are to develop a systemic evaluation tool,
the Taiwan Movement Assessment Test (TMA test), which has the validity, reliability, and norms for
identifying children with DCD through analyzing their motor performance, coordination, and characteristics.
Method: The Movement ABC test and the TMA test was used to evaluate 1365 children which aged from 9
to 12. In order to establish the main testing items for the TMA test, the results of the Movement ABC test and
the TMA test were be compared to establish a series of reliability and validity. The local norms of the TMA
test were also set up in this study. Results: The results of evaluation throught the Taiwan norm of the
Movement ABC test was compared with the TMA test to establish the concurrent validity that discrimination
ability was 82.7% and that sensitivity and specificity were 0.75 and 0.623, respectively. In addition, the
Cronbach’s alpha coefficients of the TMA test was 0.727-0.747 indicating a strong internal consistency, and
the ICC values of test-retest reliability was 0.404-0.888. Through the using of factor analysis, the result
revealed that the TMA test could be divided into four dimensions: Ball Control domain, Visual Motor
Integration domain, Fine Motor domain, and Balance Control domain. Except the poor convergence validity,
the other reliability and validity of the TMA test were considered as acceptable levels. Conclusion: The
TMA test with objective reliability, validity and Taiwan may be widely applied to asses the motor
coordination of the children in Taiwan and to diagnose children with DCD. Thus, DCD children can be
intervened or treated appropriately. Consequently, DCD children would not only be trained to improve their
motor coordination ability, but also development the active lifestyle and change the social interaction with

their peers.

Key words: developmental coordination disorder, Taiwanese Movement Assessment test, validity,
reliability, norms
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Z e 659% -.832 165 848k 404*
HEF s (@) 8- 7HH* 812%%x 729%* 789%* 836%**
HEF ok (R ) 878HHx 955k 647* .600* 850%**
¥ £ F f3f 906*** 915k 728 B15%%* 886*H*
HoyrL g (ff ;%?) 525 -.836 -.167 1 -.023

H oy g (2R ) -447 223 569% 1 275

B oyr g 388 .003 T21%% 1 467*
P+ (fF*d) .633* 634 455 664%* 582k
B (IR ) .008 92 7%k 153 559 541 %k
Bt 087 910%** 662%%* 730% 683 FH*
LER R RS S 663* 815k .089 B15%%* 630%**
Bk 8 3§ 797 T48** BLE*** 706* 783k
X 857k* 850 878k 873k 88 HH*

£ <05 **p<0]  **Ep<001

pRExR [Ep g v 8048 (ltem-Total Correlation))

TMAtest 5d F1% A 47 ¥R P jFp 2w B R G % o A5 5 DRFHEG » R E TR

Boe s A TG e s ET G e o FY o - Bg e 2RI ATRIRAD L PEE B RS
—AR - B e ALRIHR P ILY P PN RPEEF P -G e AP B AT R R A
Wzoie A A dA HEFER T A AR A2 VPR P E e e AP o d TG e B G - BRI
B X RFBEFRTAAT 0 FIA A LLSREEW® o Ak Z A0 0 T e (E G e o T 4§ iR
A AR 2 AR S W & 5 % 2 Cronbach’s Alpha B35+ 3835 5@ RE R > % AW

B2 EH R AP EG e ARG § A YRR G HE S TR bR Sk 8



27 finger-nose-finger 4p M G HcE 3 04 ™+ > B3IV EX ;2 P Ar EE T RkeEah
Bkt EcE TR PR GE I A A2 YL e PN RE AT RIFER 0 S BRI
P23 P B fA phlirdp g 75 > &1 TMAtest 2 P FoxR AR -

22 EPEG ALY

§ 2 % (N=719) L 2 ¥ 0 (N=646)
REJIT 0 >
F e 3046 3453
¥EFhai 5526 .5920
#4573k 4275 4453
Tk 8 3 Ea 4187 3869
Alpha 6415 6571
A D TR L G o
finger-nose-finger 4064 3864
PR 2527 2570
B 3622 2992
Alpha 5235 4943
i (To o
HF¥F 1737 1472
JR 5k 1737 1472
Alpha 2923 2527

2 LY CULLE AR

TP AP AN IGERIRIA D S L RTER A BB M B2 EFE > FPL 57 7 2 TMA test #f
P2 PP AT ARG orERBERANS T B T2 2 F o RERP AT R E 2
WAL e AT L R B T 2 A B RSB D 20 P R o R RBE TRV R
AR G R ARt R RA R 2T%E RARG R A e RAB RN RiEE

aﬁsaaawﬁﬁ&@7%ﬂaap@¢@,@%@ﬁﬁﬁﬁ%@gﬁoﬁaia,@wwit{

Gte TS ez AL BRSkIER LB MELABPALAZPIHRAD £ 2HF2FER0G 4 o §74
FHF Ao mMas et} 198 4 L oAk FHR A g s eiuf 1738176 L 3E - 1
BEEET  AHEI A FHATL A 34 nr s v i TMAtest iht BRI B & 7 19:E 5

3 R F LR (p<001) (2w )



Fw o~ §A2 ¥R AP A4 (TioftiRE L)

F4 %8 A i N

(N=719) (N=646)
B A e [EA:A B A AR
(N=198) (N=198) (N=173) (N=176)
finger-nose-finger 6.99+1.43 4.10+1.48 6.82+1.50 3.92+1.40
¥ 6.54+1.21 4.34+1.54 6.56+1.29 4.28+1.52
SRR 6.51+1.39 4.61+1.91 6.49+1.26 4.56+2.02
R 6.42+1.51 4.81+1.98 6.38+1.60 4.7442.15
F e 6.42+1.93 4.01+1.66 6.79+1.65 4.59+1.60
¥+ F 6.92+0.74 3.78+1.87 7.12+1.40 3.85+1.33
H yrT g 5.81+0.58 4.55+1.72 5.91+0.38 4.63+1.77
B+ 6.69+0.67 4.40+1.94 6.73+0.63 4.65+1.93
HERR S 6.75+1.63 3.90+1.64 6.78+1.74 4.15+1.61
Tk 8 3 Ea 6.84+1.24 3.97+1.84 6.93+1.17 4.08+1.83

p<.001 in all items of both boy and girl norms

TMA testz ¥ #2E =

*» 8.4 $i (cutoff points) 2. &

d 2> TMAtest 2. % Bcplk 7 Pk p B uBs g8s 2. £ B 5 T TMA test 3308 B 23|

23 2 B #49

g;

R
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=l
&
RS
g

U B N Y

Bt R i2d 2 L& F

EEAmmidd

Rez it 4

% O\ +
~‘::I§L A 'l‘l T

DT S HE S I ROC & 5 ¥F 3 TMA test it 9 It FE s $75 B 123 |

BRRECT (ZFERAMREITE ) 2

3 ek

A B AL B

i 4o B =

s 4 A Btk B

A TMAtest 2. £ I 5

2 78.6% (He ) Bov a2 o -

SR =

O 2

I A o phth s AT R Movement ABC B

T_& o F A Bl g AT

Btk BT

FBHUTRZRUEERDRE

w4 o % BE 7 TMA test $150 4 B $433 ik

BREAE

_ﬁf—»;’ g9 >

Fe v B

A

AELA S PR BB RA AR Y Loz AL (s LRz A B L a4 A B

R S e R

% Movement ABC jp| 5% %
VR i
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i SN TR A D g B
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. 100 . 100
e ¥
80
60
40
20
0j
25 2 & S SN
RN RN I IFCSICN SRR ARA NN FCACN
A P
B ~F2FB 2 BoirdF W= ~+2FH2a73 3ol
21 R AKHBT A R8- Fi
5" optiles 15" ostiles
g4 FH# 38 45.5
9 }% g4 FH# 30.5 39.5
104 9 4 ¥ 4 38.5 44
11 4 7 4 ¥ #0 38.5 49
12 %7 4 40 485 53.5
L4 ¥ 395 45.5
9 }%‘*‘* 4 ¥ 325 40.5
10 g+ 4 # i 36 44
11 = 2§ # 425 49
12 &% 2 ¥ 40 475 53.5
> 1.00
=
G
§ 751
.50
251
0.00 - - AU?:.786
0.00 .25 .50 .75 1.00
1 - Specificity

Bz - TMA test #

BE R B REIE 2 #N



»c i3z B (criterion-related validity) [ BEsx B )

rEY 2K ;é—'ﬁ e B3 52 Movement ABC 5% 22 TMA test 2. 3% » @ Movement ABC ip| % i *
SHFHOEL L R ML E A £ 7 4 TMA test 2 5 % 272 1L IE I I PEOCR 2 SR B
(sensitivity ) £2 & — A& (specificity ) - Movement ABC Bl 2. % % £ 3 86 =4 B - A Rags2d » M2

135 = g Bt s s2d 0 @ TMA test 1345 H #r B ¥ W R R & ) 64 g B A mmad

A 138 g E BRI E S5 8o TMAtest et fa 2 975 5 82.7% = + (1057 i=d (T 23

ADF 39 RN E ERAREICE U 33 R ERAREIZE ) ke B R d%iz » TMA test

VETF R EARAEDE AR R KMo 75 384% =+ (33/86) e & - R Ar® iE 97.6% (1248/1279) -
it

7 #>t Movement ABC iRI5 3 2 b Feeif ¥ v X Bl i5a > FIpt g B % S W W2 R p%
1B EME RS g a [ 28 T8 1 2 (Taiwan Movement Assessment Test) | & &_%
TR TR L o4 L ERBP G A S TMA test 2RI P o E 2 EARY o 2
PRETRE R EEARETE R 'F%L?f?'.‘rﬁj*/ﬁ%‘ A REIREFLETRANA TFRLE
Pk R ¥rE B 7343 € 3k (Delphi meeting) o+ 87 1 FF A pR PSR Ae 2 R ‘“1*
PR @S TMAtest ¥ & e B & 0 A~ chp B R fiock (A% E £ > A 89) o d »F TMA
test i 22 4» ¢ d 18 MRIHRHFF I B o 10 HRlS% - Flt 2573 37 4 g&- HARRIRAD > 1Y

T RRED RFERLPREFET L RE TR AT -

FHRA2Z T

R AFT 2 &R A28 e L Lk T 50 B BoR AT
THEH B N R 2 & AT SR AT 0 BN B8 RN x E RO AR AR
PET R RIS AR TRY 2 ARISEFI BT AR B R R P M LR F RN (F8k) 2 F
FRp (Bulsc) (2 AZRE 4 > 2 89) % &4 TMAtestls BiRlS%IE R (F 1 * FE2bi* f)

BELSYT O BT IFL“,% 7 finger-nose-finger ~ B4+ ~ FHEFF2LIF H FE T BRIHRAD 2 b > H i

)

\

B MFLBWLRE A NREMCRZ TR L LB E 1457 (B sge).
¢

SOF AR F A AT AR ARLEREFEE N 2 D ERES M F AR
ot 9L EAVRFLARAREYEFFREAF2ZFad Tta s 20y 748 iz b



- AR EEIHE A F LA, (Wall, 1982; A AXE A > A 93)0 iFd < fka‘ﬁﬂ & FrA

XEAFFH T2 REITEMEFLIR FR St €7 T2 A MBI RENERIHL, A~ 2 H
T4 P BF M40 BERE T 15 4 TR engs 3833 (Hay & Donnelly, 1996) > #4773 enid 4 2% &7 > B/ ¥
P AR AT BRI DA REINHFALAR T A LA T eiFHL e BF AL RETHN
T TR BT A 0 PR A2 FhA T URE LG R oA - T RRE A AR (R 93)
A F 225 pE 8 iR 5 400 =58 4-6 &k S A2 F & 493 F I & $2. Movement ABC B 5%

ZEFRF VR BB 2F & Movement ABC Bl £ &6k — Pl P L 2 2R BEFRT 2 4

TREEHT e v 2 FRER) S ZRPHERE AL+ AINEEFERI P2 FRE T4 5w 2

o yrH yrab 2 P BT T 4 o dpinen % F I & Zhie 22 Wu (2005) 247 % 0 B A THERA

s

Ml d 2 4 B str A7 e g 23 4 &3 &R % (Children’s Lifestyle Questionnaire ) 3 &
9-12  § 4434 FAl 2 A8 H> 25 PRI 4 FERFEFEFH LGP EFLL @S 45 P
éi‘

BB WA B ERREER-F R ROTEEL Y 2 FREAREY Y S G S AR

==

Z 3t FERI A E N ERELHR P2 AR EGHBRLIPT 282 AEFERN LR TS
iwd b gir ei R (Cairney etal, 2005)° % Pl @ sk ¢ 112 Q# T P EH A 4w KR AP
A s 7] o B AR P eE B (Greendorfer, Lewko, & Rosengren, 1996) » @ izt b & ¥4
A A 2o A A RBNR D 2R SR 0 P M g R % (Rose, Larkin, & Berger,
1998; Cairney et al., 2005) o &% » L Flig ¢t £ F|Z B2 B % > § 2844 AR 82 YRA

FERBNEP A AT RLRERERER a2 R REREER B B A

@

T2%%  HEHhe k- BEF HIFRANS 2FE TR LR A NEL T A B 2 T
PR A wiE 2 TMAtest9-12 e § 4 02 L4 & F 0 307 A ¥ R 44 Bl i SR
’1/’}Qi;oﬁbﬂirxﬁﬁiﬁi&—i%éiﬁgjﬁp\%{ga"@?—kﬁ‘ﬁf/}ﬂﬁ;ﬁﬁ%;{&ig E A u B o mAs S
ART0& ST R~ 2 12/ FH Flt ) 2 FER2 20 X S N Ve SRS 21

B fEata 4 2 R 1 £ > TMAtest 5 ey B n| @ 2o pien %o ¥ 2 =1 &

-

A igs A_TMAtest o+ chz 3 ¢ ¢1 (gl o

TMAtest2 pl5%B P TR

Jenkins £2 Michael (1986) 45 41 » 3 7 ZHE ZBARISHRIAP > P AT LG H AR * 93 22 —



Fla B AR EMITPRIHRIAD 4 BE- B2 FHED A2 ) FRI e HEE P FAEEA (item
difficulty ) ~ 78 P #%] # (item discriminantion ) ~ ¥ 38 p 4~ #z# (item distractors ) ( Ruggiero, Goodie, &

Morris, 1999) > @ *F 3 Bl 2 & F £ 30483 TMAtest 38 B 20 FW] i 4 o SR FRATH PISKRIE P 2 it

AR A RE LA VRIS EFZ LR Ko IVE TMAtest & BRI%AB P @ 5 o5 2 A IR
2 BT NG ORRFER A BB M e o i}{;yu;ﬁri TR TG PR ER > BT E B

PISRIE P erFEaL F ook FRRIB RN 4 T, 8 T a4 ) g

R oo GERIHRIEPREE T VEENR S o DERTRATRRSRY DR LI 2 LRI R
Ao IR P AR - R L v P LRI R Z4RE 5 5 477 F (Nunnally
& Bernstein, 1994; Buddenberg & Davis, 2000; Chow & Henderson, 2003 ) » 4= 3 i & % Portney &
Watkins (2000) 2. & > 325 2R G RICCHELSF B3 050402 VEXZ R > a 3300750~ £

LN

RRET AFZ LRIER c GEFBESE 2 TE TRIRZIAD IR Rax BELE TR %

—=

%
FARE S eI o Blde 12 ROEET RIKRIE P L ARG RBATELEFZN > B9 ARERR
T L2 PIRIE P RN R Pt R E Rk 2 MR P RPIKRIE P TS G - B
i o M - BRT AT R R R 2 LK B L v B R R 2
ELRIERET AT é*4&% BB A dozFteds (R 94) 2 B SE LR SR .
#icip 2 7 1% (Buddenberg & Davis, 2000; Chow & Henderson, 2003; Lamping ~ Schroter ~ Kurz ~ Kahn, &
Abenhaim, 2003); X% FRL - HHA L IR ERLEE > AP A BERLETHE DA KIPES L
PRI L2 B KR Al MR T o LR RIC R EERL L DFF o gt vh s s

Befra 4 Az A S X PIRZFOERTRLETEIPEELPRIT RS 2T AT AR

2P AFS AR EE TR SLRIC R TFALFIRE- HEHEREG -
J’I-%%_'Wﬂﬁ?l ' TMAtest ¥ £ Z )¢ SHRrTgrR LRI R - Ra $ 2] L Bl k 23

FARE S TG FI R LR REE D & TR REE RS T F D0 R
HREE 0 A T R R A R - AOAI0A IR H 2 K4BELES 2B
n 2 gk ICC I 0.500 RIGZRISRIE B 7n % Rk 5 MR R0 T2 R 2 RISk o 1B AR 1A Lk

FE AR e AT 5 SR R R RIS IE P

TMA test2_ £ 88 3 22 B

AP TR i%ﬂ#gﬁgﬁ—;{TMA testz. 4 B 0 B F TR A AT 2 L TR G 4 2 2 ot



B - BREZSHE (construct) & T i ¥ € ¥k B 7 F 323 5 » (theoretical dimension) > @ %]
FAAT QAR RO o BTS2 YRGS SR B B Rk Qﬁif&?%&%{ﬁ?
e w & E F]F (factor) s @ Fl 447 { 2 F2 FR LN 76 v 2 AWM B 2 $HA7 e Rl g
P - 3 =X B 2 12 (Portney & Watkins, 2000; 5% 58 ~ %R L3~ k£ 48 > R 90) - F]Z A 787 &2
FUEFELITES 2V A B o R AR A BB R (X P E 0 X 92)> Gorsuch (1983)
BREFFE AT BN A EXFH A BT 5 15 AR F 100 4 0 F
KMOP~ff i 3 12 #od Jf £ 20 0.5 4ot = KA R FE R F1 & A 4707 ot o AT 15 1365 X 38
215 BALE (¢ FRTBER TR WA P B RFEF 615 1091 KMOE A 0.806 » Bartlett’s
)4 % (XC=5818.985 » df=15) » i FIBEE » 35 & 11 b (5 (5807 1 TMA testif & & (7 5% A 47 o 7]
F A TPF > TR D EBehi P BRG 2 0 - 5 {45Kaiserd PE B A < 20 1 ehF) % (Portney &
Watkins, 2000; 3£ 2 8% 4 » % 905 X WL > % 92 Hhika ~ FIP AL 0 X 92)5 = 5 kAR B F1F o
AR B EF Mg i B (screeplot)  dEP e H 2 (S 4 483730 02 Fld #c P (Cattell,
1966; R ~ FIP AL » R 92) § #ihFF A 47 > F 1 dpKaiserE P13 ¥ § E I8 § ohx B FE o
Flpt S R (RN92) R FIZEKP - TR S BACT A Bl o AT LRI

RO SR | ﬁiﬁéﬁ’»'ﬂ% Bp o HHTMA testv 4rifgi 1 5 B FlZ &S BFE SRR 61.5%2 %

e
I

oA Y RIEHRTMAtest® » 2 SBHFIFRERAY 33 BFER e 7- BRIHKIED > P A

e

Rl

>

k3

WL Fla AT A AT HH B S RS ERA BT R FLE- RO A 4B
FlEAFARRERE RS 548%  FlERRE LN S8 HE BRI P D F f AR EATRRI%RE P &
BRFZEFEHE A& HI BTN ZTNLEPRIRIED2ZPFI S LERFZ AFTRFEZ -2 2N K
% 5 kg ¥ o » (ball control domain) ~ R4 & i & & & » (visual motor integration domain ) ~ ## ‘m
# it; v (fine motor domain) ~ ™2 % L f=4r$] 6 » (balance control domain ) °
EHERRZPIHRIELS TR A TFFIRMEDT PR (L s rmprw? |B1 B At 7 eplEkIE P

i BE % 0 B (homogeneity ) & &_p #%— 3k 4% (internal consistency ) » F]#* ## 7 # * Cronbach’s
alpha coefficients # @_TMA test 2_ p ¥8— & {4+ (Portney & Watkins, 2000 ) - — #x3% % Cronbach’s alpha
B3 035 5 M R0352 072 FR 5 RER ™ 0.7 2 )5 ¥ 8% 2 5 &(Wilson et al., 2000;
g & FIPMg Z92) Ra 3 & —‘kff ® O Btz 2% 5 33 2_Cronbach’s alpha & < /f § * 0.9
A ARG EF % RPN IR- R (Portney & Watkins, 2000) o & #7378 * TMA test iP5 38 B 2_ it 4

A BGETR IR- R EE O B 5B IRYT L P% 2 Cronbach’s alpha &4 %] 5 0.7465 £2 0.7266 > &7



cHEBIERAN PHRL - L F R AZPHRIE o R BEAL DI PN RERRBZPIHREL
% % & ¢ Cronbach’s alpha & » * %"J"f JE P 2 {5 alpha @ % ¢ %g2 *% i< (Wilson etal., 2000) - 24 @ 2
HAELER o T Y HEPIF R NRIRT D > R alpha E#-E- %+ BT 075660 @ 4 2 F

F"Jff ST EEE SN R R R - B FF A At o e o DRSS PSR IE P &

3 i #
FHRISR2 FRIE ey 2 0 FNE S8 TR G 4 Ra8- B anid TSP RRISRIE B g o

N

RIS T LS - BEY R R 2P o B B RPN RGP

RIS D 2B RN AT NP RAPK 5 FE B A T RI%IE P VAR E DB A T B

Jm

Boo @ B R AR B R N A B U PSR P 2 RIS PEA T a8 £ & (Portney & Watkins, 2000 ) - TMA test
PlSIE D 2 RIDRILE P MAPH Gl RAPIHRAP VL ET X o URINPIEDE S EA
Feen® (TR o @ 27 a4 LER TMAtest p BoxRk i Keni & f 5l o

PEOTRARITFRF PR EAMAE LA PRISRAP 2 B oM FRI%T P 2 i i
F3 04 o PIARAR 5 T 3R 20 N B R (Ware & Gandek, 1998; Portney & Watkins, 2000 ) ¢ *~ TMA
test 2 RIS P ¥ vk E i F AT R o RN T QB FIF A ATRRIHRL P - G oRe A
2 {8 0 Pl D BHAE R w2 B2 Fanphl hfd57 2328 o Lamping & 4 (2003) ¥ i@ * ¥ -
BN TN EOR AR RN E 2RISR B2 R AR M > R 2 23T
1EEY-BFRILEFV R I IPEXRABFRIEYRIAREMEL G R B RAPM 0P 7
Rl EPEA & w2 B 4P B (B 1L - Lamping & 4 (2003) * k=i p BoxR 203 Vi AT g 9
FH2ZFEAM A EF L o gL TAH R e e A SRR AR o A 3 R &
Z2RRI LERITR DT 22— ( construct validity ) £~ 3% 2. — (Portney & Watkins, 2000; Wilson et

al., 2000 ) -

1

R B RER KL B E 0 1 TMA test ik BMawLaop Focg 2t Ax P 4 Hd
BRBACR NI R RRIG R HEHRR 0 30 EFIVRLZ R % TMAtest & 5§

TR KR DI B TRANA R B SRR Y 0 A RS RIS IRL

S5 B BT 0 bldodd )83 5k chiE #00 i 2 item-total correlation ~ 2 #t {5 1f ¢ item-total correlation ~ £7
Bk ~F e ~EWrT g FRERE - f SR RLIDERNEBART LT E 8- Hikih

L RAPFRTA & - RERLDRIRAD > 1T TMA test 2 2R

}égf""ﬁfﬁﬁi :g_ Z %

N




TMA test# B2 B chi i I 2§ # BRAREDIE > RHTTLE QT RFEE A~ 0 3t
Lt ends (T A 4 M E ok F2 B end fe o T § 523 B X TMA testentg ]2 (8 0 Bl 1 &
LR FRENROTARETDI LT IFELAREICE B2 3 v‘)}%i # Movement ABCip|5%&
mﬁaﬁﬁa,J7ﬂwﬁﬁ%ﬂﬁé%ﬁ%ﬁ(ﬂmﬁ&ﬂ%hVmW%MM@M“MMU%th
& Smits-Engelsman, 2004 ) o F]pt » &7 3 7+ #-Movement ABCRI% AR 5 # E A 23 B ¥y £

£ % > #Movement ABCRIHZZ 478 % =3 H R4 ¥ P A E5 50T 2 23 T A5 FEEDRET

(e

o FRm F H * Movement ABCRIZk B 4o 2. TE » o @F R FERARRIIBFFIEF 2
26.6% > i&Barnhart, Jo Davenport, Epps, & Nordquist (2003 ) ¥ fiE 4 < }E%n’v B Ik 5-8%2. BT 5 en
BEF R SRR FFEY LR D72 £ o Fla A3 4 £ A7 2Movement ABCiplZk - & ¥ #o5h

Yotiles? 15" %tiles2. e A #ic> 0 0 S FHEITREAT BRI

RS NEERARRTSL

\4&> “““

EHE o bR E LA 52 Movement ABCiRlZ 2 TMA test2. F £ &% o

W2 TEFRY ROC o REPATHFE2ZPHRLEGHRTELARBTT & E oy ghrdk
(Hay, Hawes, & Faught, 2004 ); 78 @ ~ 4" 7 3% TMA test *» Bk~ #c2. & $5 %% Movement ABC % >
A& MmILEFFNE DSMIV (APA, 1994) #4308 E R agz. & 5 @ 2 B 2 TMA test it # 3,
AR S BEARRFSEREARGE 1S BEARRLB LR RN ERAREE . &
TMAtest it # @A FAEA T > 6 > B HANE LI E2 FHE A MBERN1.96 12 > PR T
27 PRGBS (Pur, 2002); HrEEEeFFEA T2 AR FRIAFHIRPEALLEAP
Al 2 # a*4Ri8 NREFALL B GF I AV L Y ERTENY A BT
Tz B AT RILAT NN Es B W RGEF A ER S RTINS RSOEAS D R

W2 QEARTIeRESEE IR ESE 2 DT EFRITRALAS Gt T EHERA R A T iRl

2 = =4

b
i
#=
3

K L APER R R R BT R RS P NER A EE R B

REZPRHLE > F BRI HAPNL AR RA ZAFTLZE A ARENE B 2 Rk L2

o+
ke
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=
"
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\X
\\\ﬁ»
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Ly ;ﬁ d ROC & # ™ & #% (Area Under the Curve, AUC )2 4 47 4% 3+ TMA test #** Movement
ABC Bl% S BT TR 2 FERARRIE > N2 R UFERBARBEII 2 FN i + - AUC £ 3
Bl EHTHEN G AR F LR AFE LA A 0 n AUC EAR S A%3RIT 1 4 H e 4 A% (Portney
& Watkins, 2000; Hay et al., 2004 ) » 4 +7 ROC # #z_{s » TMA test ¥ %78 E g2 [R78 523 2. AUC 3

0.786 > & 7 TMA test it 43 & FE P %73 B 1A Ra 525 8 5 5 78.6%  Kroes & 4 (2004 ) 7= i i¢ *



AUC % =% Maastrich's Motor Test 43t iTpa 2 it 4 42 4 924 2. Fw| 4 » HE 7 ¢ FEM AUC

B9/ 081 2 0.87 Ra HAmg @ s iehiar 4 44 24 2 % & Lgd SR FFIRTE > A
PR L A R RAOUR 0 KA Kroes 2 % % B M A AT A BBl B 2 g4 pE o 53

L

\\\Xr

4% ® e m Hay % £ (2004) R|i¢ * BOTMP Z_ Bl d » i8m 2 % ROC & &4

X
5\

71 CSAPPA > B B A @ ild 2 W4  Ra BT AR FE MR RE L - B2 I A%
HOAUC 2§75 TP e dmnlin 4 anfix R @2 B A 2 7483 o RypE2 ?"Ii?%iiféi v - B3RS
AUC B3 > & <3 0.5 45 ¥ 4% 2 # F (Eva, Alfonso, Carles, Luis, & Salvador, 2004 ) ; ## * p* -
Edo TMAtest Bt B R0 & A g B a0 d 95 5 AP K2 g5 4 o
g * TMAtest ¥ Movement ABC Bl 2. %% B 2 { - HhEFAFERARBE - R T ERA R
WM EBITRAN A K = BEFEZ TR F IR Movement ABC Bl% 5 S 2. 1144 =% (T1533 it
SR FEF 87 7 d i TMA test 883875 60 @ 135 (o5 005 B 133 Ak & 86 =4 B 15 i A
Bl 96 g2 53 A& RL T G EAE CETH D] 82.7% v Ll A & Y TN 4 L
¥ 2% > Flm 273 ¥ L TMA test 22 Movement ABC Pl 2. st R 2 & - B > Mk % TMA test
2 e PEATR o

TMA test % 478 E - 1@ 503 2 AR B 5 384% & - B 5 97.6% - Tan & & (2001) % ‘v

Movement ABC B2 % ¥ £ &% » 4wt i BOTMP 22 MAND 2 %74 08 B 1A a2 3 2 F Pt
BV sz B5% 7 BOTMP 2 5t B2 % — R A~ % 5 31%% 100% > @ MAND 5 & 2 acp & &2 &
- BRI~ G 81% 92% o Crawford & A (2004) By G4 TRmda 4 2 ap L ER ST 2
28 0 Wk Rk 22 R 0 @ v i BOTMP &2 Movement ABC |2k 2. 2 % &g m e R & &
- B EE 02%E 1% SFem Eyp o B pl%1E > ¢ 3 TMAtest > &2 Movement ABC iP5 2. &

2P RISHEET B - B ONAR BB o ATeipls 1 B B SRR B e PFE B 4T G
RESE- R o> dopt - K W BPATHRIH L LSRR ki@ * LU %58 o RS B P o
% 5 T &% (screening) > 7R % TR & 27 I 77 R & (positive predicative value) ¥ it 3 L &2 ¥ £ ;
F B en il Z¥r(diagnosis) & & — & &7 f 0p] & (negative predicative value )R] 5 & # i i 22 —(Kroes
etal.,2004)c gt b > g oy aE ki * Kappa st k% & | pFac R ¢4 (Crawford et al., 2001 ) > %]
AT Y EE TMAtest Z 48 B R 2d M2 g g B R s2d 2. Kappa B0 % % 4 5
504082 0460 WER LM TP KR 2 FPFseR (SPSS,1996)° &5tk B ~ & - B ~ & Kappa

B2 %% > TMAtest ¥ 2 Movement ABC Bl F F 7 R2Z P20k » Ra A it APRvRE L



)
-
"fﬁ
T\
S
3
—
[
|m
=1

X BAFET F A FE TMAtest 2. P enfp it & o

EETES

#2 ¥ * 2 Movement ABC ip|5k 4_d & SRR ES X4 ST AL EFRNEETRNTIZF
Ao ¥ ¢t Movement ABC iR|& % #1428 > A>T iz h F] > & ¥ Movement ABC P[5 $13+ 2 B {7 > o
Bt FERARBIAAT ¥E 1 1c o G AL - @8 2R 2R 2 ¥ % TMA test

I BT L 2. ROk o Kk

I’-UTF

A0 A BRI RS L RIGR AR ReE TV RS 2
PRI AFTENEZE- Ra B TMA test Tx = 2% 1 5 5 L T TMA test = 5 - & & T R &%

B2 aRF g @ B R0 28 R% 1L od 3 TMAtest 2 i o™ ¥ & % 2803 2

FHE Flt st oG F S Al FlA AT e AEk 2 g 388 TMAtest 0 £ 2 pt 1 B & 75
Bt @27y o
AP AT FE RPN - BLAER T L RBMIFE 0 HFw AL AL h TMA 1 &5
TR AR AKREF RS BTV RFO AR IR RARAI A c BEAR Y

Bl R HF 5 M7EE S 2 MY Movement ABC £ 4 ¥ 1 E % » i fg % AR5 B eh TMA P& 1
F‘ f

LN A i A giﬁpiﬁ%é’%ﬁﬁﬁﬁﬁwiﬁﬁgvxi pripy AiFAES 2
M4 EE PR A R R G5+ 4 Sheila Henderson ##:3 % =tz #5 ¢ £ b dh M AR 2 S & I
o PRI HGHSFRARZERFE S w o AR GEd 2T ARBT I REF I RTES 2]

Eo A REARS s BRO RE AT AR BRARETE L F REVRA S ARG E
TR AR A2 2 LR P FRH TR R A3 B W2 2 AR A A KR
THEFLARNBAOTEHERNFE S o NI AFEY OB A KA A SR 2B
FEOER A RERAEE  @HHN TR OREFE SR R isg o EEF
Pl 2FE QA FE LA ROEET e 2 g 2 BRERTH Y

TR T KT IE BT R B -



10.

11.

£2 540

. APA. (1994). Diagnostic and Statistical Manual of Mental Disorders (4th ed.). Washington DC:

American Psychiatric Association.

Barnhart, R. C., Jo Davenport, M., Epps, S. B., & Nordquist, V. M. (2003). Developmental coordination
disorder. Physical Therapy, 83(8), 722-731.

Bouffard, M., Watkinson, E. J., & Thompson, L. P. (1996). A test of the activity deficit hypothesis with
children with movement dififfcuties. Adapted Physical Activity Quarterly, 10, 61-73.

Buddenberg, L. A., & Davis, C. (2000). Test-retest reliability of the Purdue Pegboard Test. The American
Journal of Occuaptional Therapy, 54(5), 555-558.

Cairney, J., Hay, J., Faught, B., Mandigo, J., & Flouris, A. (2005a). Developmental coordination disorder,
self-efficacy toward physical activity, and play: Does gender matter? Adapted Physical Activity Quarterly,
22(1), 67-82.

Cantell, M. H., Smyth, M. M., & Ahonen, T. P. (1994). Clumsiness in adolescence: Educational, motor,
and social outcomes of motor delay detected at 5 years. Adapted Physical Activity Quarterly, 11(2),
115-129.

Cattell, R. B. (1966). Handbook of multivariate experimental psychology. Chicago: Rand McNally.
Chow, S. M. K., & Henderson, S. E. (2003). Interrater and test-retest reliability of the Movement
Assessment Battery for Chinese preschool children. American Journal of Occupational Therapy, 57(5),
574-5717.

Crawford, S. G., Wilson, B. N., & Dewey, D. (2001). Identifying developmental coordination disorder:
Consistency between tests. Physical & Occupational Therapy in Pediatrics, 20(2/3), 29-50.

Eva, B., Alfonso, C., Carles, G, Luis, C., & Salvador, R. (2004). Assessing satisfaction with pain
medication in primary care patients: Development and psychometric validation of a new measure.
Clinical Therapeutics, 26(7), 1124-1136.

Fitzpatrick, D. A., & Watkinson, E. J. (2003). The lived experience of physical awkwardness: Adult's

retrospective views. Adapted Physical Activity Quarterly, 20, 279-297.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Gorsuch, R. L. (1983). Factor analysis. Hillsdale, NJ: Lawrence Erlbaum.

Greendorfer, S. L., Lewko, J. H., & Rosengren, K. S. (1996). Family and gender based influenced in sport

socialization of children and adolescents. In F. L. Smoll & R. E. Smith (Eds.), Children and youth in
sport: A biopsychosocial perspective (pp. 89-111). Dubuque, IA: Brown & Benchmark.

Gubbay, S. S. (1978). The management of developmental apraxia. Developmental Medicine & Child
Neurology, 20, 643-646.

Hay, J., & Donnelly, P. (1996). Sorting out the boys from the girls: Teacher and student perceptions of
student physical ability. Avante, 2, 36-52.

Hay, J. A., Hawes, R., & Faught, B. E. (2004). Evaluation of a screening instrument for developmental
coordination disorder. Journal of Adolescent Health, 34, 308-313.

Henderson, L., Rose, P., & Henderson, S. (1992). Reaction time and movement time in children with a
developmental coordination disorder. Journal of Child Psychology and Psychiatry, 33(5), 895-905.
Henderson, S. E., & Barnett, A. L. (1998). The classification of specific motor coordination disorder in
children: Some problems to be solved. Human Movement Science, 17, 449-469.

Henderson, S. E., & Henderson, L. (2002). Toward an understanding of developmental coordination
disorder. Adapted Physical Activity Quarterly, 19, 12-31.

Jenkins, H. M., & Michael, M. M. (1986). Using and interpreting item analysis data. Nurse Educator,
11(1), 10-14.

Kroes, M., Vissers, Y. L. J., Sleijpen, F. A. M., Feron, F. J. M., Kessels, A. G. H., Bakker, E., Kalff, A. C.,
Hendriksen, J. G. M., Troost, J., Jolles, J., & Vles, J. S. H. (2004). Reliability and validity of a qualitative
and quantitative motor test for 5- to 6-year-old children. European Journal of Paediatric Neurology, 8,
135-143.

Lamping, D. L., Schroter, S., Kurz, X., Kahn, S. R., & Abenhaim, L. (2003). Evaluation of outcomes in

chronic venous disorders of the leg: Development of a scientifically rigorous, patient-reported measure of

symptoms and quality of life. Journal of Vascular Surgery, 37, 410-419.
Li, X. J., & Dunham, P. (1993). Fitness load and exercise time in secondary physical education classes.
Journal of Teaching Physical Education, 12, 180-187.

Nunnally, J. C., & Bernstein, 1. H. (1994). Psychometric theory. (3rd ed.). New York: McGraw Hill.



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Plumert, J. M. (2003). Children's overestimation of their physical abilities: Links to injury proneness. In
G. Savelsbergh & K. Davids & J. van der Kamp & S. J. Bennett (Eds.), Development of movement
coordination in children. London: UK, Routlegde.

Portney, L. G., & Watkins, M. P. (2000). Foundations of clinical research: Applications to practice. (2nd
ed.). New Jersey: Prentice-Hall.

Puri, B. K. (2002). SPSS in practice: An illustrated guide. (2nd ed.). London: Arnold.

Rose, B., Larkin, D., & Berger, B. (1998). The importance of motor coordination for children's
motivational orientations in sport. Adapted Physical Activity Quarterly, 15, 316-327.

Ruggiero, K. J., Goodie, J. L., & Morris, T. L. (1999). Using item analysis to facilitate interpretation of
empirical findings. Journal of Behavior Therapy & Experimental Psychiatry, 30, 63-69.

SPSS. (1996). SPSS base 7.0 applications guide. Chicago: SPSS Inc.

Tan, S. K., Parker, H. E., & Larkin, D. (2001). Concurrent validity of motor tests used to identify children
with motor impairment. Adapted Physical Activity Quarterly, 18, 168-182.

Van Waelvelde, H., De Weerdt, W., De Cock, P., & Smits-Engelsman, B. C. M. (2004). Aspects of the
validity of the Movement Assessment Battery for Children. Human Movement Science, 23, 49-60.

Wall, A. E. (1982). Physical awkward children: A motor development perspective. In J. P. Das & R. F.
Mulcahy & A. E. Wall (Eds.), Theory and research in learning disabilities. (pp. 253-268). New York:
Plenum Press.

Ware, J. E., & Gandek, B. (1998). Methods for testing data quality, scaling assumptions, and reliability:
The IQOLA Project approach. Journal of Clinical Epidemiology, 51, 945-952.

Watkinson, E. J., Dunn, J. C., Cavaliere, N., Calzonetti, K., Wilhelm, L., & Dwyer, S. (2001).
Engagement in playground activities as a criterion for diagnosing Developmental Coordination Disorder.
Adapted Physical Activity Quarterly, 18(1), 18-34.

Willoughby, C., & Polatajko, H. J. (1995). Motor problems in children with developmental coordination
disorder: Review of the literature. The American Journal of Occupational Therapy, 49(8), 787-794.
Wilson, B. N., Kaplan, B. J., Crawford, S. G., Campbell, A., & Dewey, D. (2000). Reliability and validity
of a parent questionnaire on childhood motor skills. The American Journal of Occupational Therapy,

54(5), 484-493.



38. Zhie, Z. D., & Wu, S. K. (2005). Analysis of lifestyle in children with developmental coordination
disorder. Paper presented at the 4th World Confederation for Physical Therapy - Asia Western Pacific
Region & 9th Asia Confederation for Physical Therapy Congress 2005, Seoul, Korea.

39. 4% 2, £ B £.(2002). S#E RS I ANRFREEAREICI 2T IR0, 27, 238-248.

40. HhE, FIP 46 (2003). SPSS 11.0 £ s+ b e g o St 1 2 RT3 o

41. % A3k, £ Pk, BEIL(2000). 3 * TFEA KEBE Y RE0d 20 FRIKDRE o AL

25(2) » 75-87 °

42.% B % (2002). AFFEE R BES S 2 MG A2 BTN L KTNA R . o

43.% B % (2003). # BB Hai0d 2 f it 4 B AN ERF VST R E L LT T
E PR

44. % 8 % (2004). FERARRII L FEIFEBET LT AAE LR M. o0

45. % Bk HkFm 2, B E, ,TWI,,(2004) AR-IAAPERARRE IR T I Mg

PR SRR RMTERE ], 1-14,

46. % Bk (2005). FEHARMALI S TER 1L 2o (DAL E LR EF T RS o
47.% Bk, 2. (2002). B TR PEE 2 FTi 4 BAE AR H B F BT R, 18, 1

48. % Bk Ixik A3F (2005). HERARE 2 AIRE 27, oA,

49. % @ F5.(2003) o SPSS L #* Fk (Z K)o S i BE o

50. %hokIx, RATR, PEF Y, FMEA (2004). SHEERSES 23R ITRRELARL L
B oo B iR 5 29(5) 0 238-248 o

S137ede. (2005). S0 F /EFE PRI B L ¥ S A IEEE R AP o R IR AL
o R SHMTERMTAEL N S o

L

52. %k o ge, kA2 FRF HE.(2001). SPSS for Windows £874 4" #7- 7~ & ti 7t

Ty
%
<y
p RN
&R
i
d
~
5!
ba
~—
o
T
~.
2

S LER



