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Abstract

Background and Purpose: The outstanding performance of Taiwanese aboriginal
baseball players was usually attributed to the innate factors, but there were not enough
studies to support or against it. Although some research had demonstrated that
Taiwanese aboriginal children had better basic motor ability or motor coordination
ability, no study has analyzed their motor characteristics under the consideration of
impact of specific sport training. Therefore, the purposes of this study were to compare
the motor coordination ability between (a) aboriginal and non-aboriginal youth baseball
boys, and (b) baseball boys and the Taiwanese norm. Methods: 152 boys aged eleven
to twelve years (85 aboriginal and 67 non-aboriginal children) were recruited from the
school baseball teams which had won the top three in the National Youth Baseball
Championships, being assessed by the Movement Assessment Battery of Children
(Movement ABC) test and Taiwan Movement Assessment (TMA) test to explore their
motor coordination ability. The basic data and testing scores between two groups were
compared by the independent t-test. Furthermore, in order to investigate the projection
of their motor coordination ability in the population, the standard scores of motor
coordination tests were transformed into z-scores by contrasting to the Taiwanese norm,
and the simple t-test was employed to evaluate the extent of predisposition. Results:
The aboriginal baseball boys had better performance in the balance ability of two motor
coordination tests (p<.05), especially the item of “Jumping and Clapping” in the
Movement ABC test and the item of “Zig-zag Hopping” in the TMA test. In addition,
the aboriginals had higher scores in the items of “Finger-Nose-Finger” (p<.001) and
“Shifting Pegs” (p<.05), but having lower scores in “Cock Trail” (p<.01) in the TMA
test. As contrasting with the Taiwanese norm, baseball boys had better motor
coordination ability (p<.001), except the fine motor domain in the TMA test.
Conclusion: In spite that all participants, receiving regular baseball training programs,
had inclination of higher motor coordination ability in contrast with the Taiwanese
norm, the aboriginal baseball boys seem to have better dynamic balance ability and eye-
hand coordination than the non-aboriginals, but having the poorer drawing skill.

Keywords: Aboriginal children, Baseball, Motor coordination
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~ # 37 1 Movement Assessment Battery for Children
test (Movement ABC) ™ %2 % # # it 3 &z P % (Taiwanese

Movement Assessment, TMA) » £ % # Jﬁ‘ EE SRR = B A R

Movement ABC B %

Movement ABC # % (Henderson & Sugden, 1992) % -
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Movement ABC Bl 5% &2 8 P 2 4o & &2 IR 3 ~» B2 2 £ &

T
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N

R R B A TP 2 Roh A BB A T F
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d

Bois i o ¥ % SPSS 13.0 for Windows & "% & % #x %
FRFFREAN BRI 2 F LR KRS a=.05>

T AR R P 2 M 3

~ $ i 33t ( Descriptive statistics)

% g ok A u ki R AN BRERL e

A BB ed Eaod A FH - Movement ABC

=

2. fm e By oz Ak R R B TR R R LR

FRE NI S S RPN "
B A t# T (Independent t-test)
SUREAD IS - S S S B S LS SO B Sl - el <N B 5.

AR L TR AN 4 Bk v kR AT

¥ & t¥# = (Simple t-test)
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Fr FLEE

M BT R 4 Bl % 2 A& * Movement ABC B &%
LA 3 o SN R - %éﬁ—’ﬁﬂ‘J{HZ kB FCE O~ 5P s
s ¥ Al 11-12 AR )P B RKBTE 2 Y RO 2R

85 = » R A AN T E R G 67 o KA

—=\

)
Joo R R EET LB FHE . K- HHE A TL A

R

$- & AAFHESR

AAT G OB X o B 152 = RoE A 11-12 A 2 B B R
A F R AR 4L P o R T R BBk T AR
Bom A ok # % 2 b (p<.01l) > H & E 3E A A F R B YA

I 5 3 >

BE AR

2 4-1- 2 P AEEHERT L PR FFTH R

* R (N=6T) B A% (N=85)
£ # (y/0) 11.31+0.47 11.36+0.48
£ 3% (cm) 153.99+9.27% 149.25+9.97%
W £ (kg) 48.33+12.30 45.61+11.95
BMI(kg/m") 20.11+3.18 20.33%4.60
W o (%) 18.25+5.80 19.07+6.18
L o R 0.82+0.05 0.84+0.05

*p<.01
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-8 SERAL R

PR REBR I LB ERAN A RRR
“ Movement ABC Bl =% ¢ & » ¢ (% 4-2) » h @ % #

Y LW AT N e BNARANERET S HHEA

(e

kg ¥ M2 R A X F 3 (p<.05); i};fﬁ W owm Tk R
3) PRI BF R ALY F ETRESRL D EFRENER

i 9 3 (p<.05) -

% 4-2- % B &% & Movement ABC Bl % & & » MR & » ¥k

* B A (N=67) B & = (N=85)

+ WPk ITRFR 1.74+2.38 2.37£2.65
R 0.20+0.94 0.19+0.58
T g7 4 2.93x2.47%* 2.09+£2.39%*
3 M= 4.87+4.02 4.65+3.87
*p<.05
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% 4-3~ % F % & Movement ABC Rl % & ¥ % e & ~ &k
# R ta (N=67) & & & (N=85)

Fl S 0.37+0.79 0.38+0.71

¥ oMo+ % ° 0.60+1.13 0.85+1.45

E R I B 0.78+1.38 1.14+1.47

 SERTE 0.05+0.37 0.02+0.13

EN TR Y 0.15+0.63 0.17+0.51

BT g g 1.91+2.08 1.42+1.93

B £ 0.93+1.06* 0.08+0.35*

LI 0.09+0.38 0.08+0.35
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L BN E Y

BN E T N S £
(p<.05) ; ,T*u
e % 3+ N

o xR § F
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B 7?3
Pl I R AR F 4 A
( p<.05) > F PF >

ERE

S

55 % ¢ ¢ [ Finger-Nose-Finger |, i % 7

EY

=
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I/E_ 3] AN

g % (p<.001)» i £ T 2
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Tt 2L R Ao ¥ § (p<.05) -

34



2044 2 FRFELERPE FERBEKLG » L LK

R @i (N=67) & & 2 (N=85)

H B 1E 10.81+2.23 11.44+2.47
%R 29.48+3.43 29.12+4.29
T gr g A 12.32+1.15% 12.71+0.72*
R A IR 13.44+2.26 13.74+1.90
oo A 66.05£6.00 67.01£6.29
*p<.05

2 4-5~ 2 B L E BE TG R %L E RN LS K

£ R E A& (N=67) & & = (N=85)

BFFE " 5.18+1.60* 5.7+1.59%
T B 5.63+1.56 5.74+1.57
2 e " 7.99+1.73 7.73%1.75
I EENE NS 7.16+0.57 7.21+0.53
Boh B 7.40+1.35 7.01+1.62
A NER 7.28+1.20 7.45+1.38
¥ g ap 5.66+0.87 5.85+0.57
B © 6.66+0.78%* 6.87+0.39*
Finger-Nose-Finger® 6.43+1.43%%%* 7.35+1.44%%%
~gprg 7.02+1.42%% 6.39+1.50%*

ﬂ.‘\

Hrafr A E e T r o bR A HEREHTE
CREABEITFEL I & dRALIBBERER TE LS
w ; *p<.05; **p<.01; ***p<.001
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BRILIFERBEI 2R R

BRI Lok T RA a4 B RASA KLY KEER R
z » %% > 4 * Movement ABC Bl % chla m ~» ¥k 5 & w 3+ & >
o H oz A BoAx O R i 4 AR > @ S AR (T R B R K
Z_ o 12 A Movement ABC B & 3% & > ¥ 0 IR h A F
SRan i o TR R %oz A Y EY MR
T E (p<.001) oo A A B FRA G T RER (2 4
6) - A kg TR R A DS SN FERE T H B G
23R R FE T BE S H e o oz A YN F R G

(p<.001; % 4-7) -

2 4-6~ 2 F A% %% F & Movement ABC Bl % 2 z & ¥

kR G A ROGA > 8
(N=6T) (N=85) (N=152)
ESE ¥ B3
& 2 -0.50+£0.78%* -0.29+0.86* -0.38+0.83~*
S - SR -0.63+£0.55* -0.63+£0.33* -0.63+£0.43~*
I g7 o 4 -0.50+£0.84* -0.79+0.83* -0.66+0.84~*
53 N -0.73+0.70%* -0.76+£0.68* -0.75+£0.69*
*p<.001
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4 47T~ 2 BB R T 1

P ARG TR KRR L ALK

2 RoAd R ROG@A = {8

(N=6T7) (N=85) (N=152)
vl S -0.15+£0.81 0.07+0.92 -0.03+0.88
EE - W i 1 1.21+0.74%* 1.26+0.71* 1.24+0.72*
T a4 0.36+0.63* 0.56+0.36%* 0.48+0.51*
R T

0.56+0.88* 0.66+0.72* 0.61+0.80*
¥ &
N 0.89+0.72* 1.06+x0.66* 0.98+0.69*
*p<.001
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(musculoskeletal system) ~ # i%¥ # # (motor coordination) -
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= #i- ;¥ (information processing model) %* ® ( ## ¢ & >
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% 5 Kk AR &= & FF B (response programming stage)
FoRE AR s ;"j&{é«_iﬁ T # (action stage) 1 &P E &
BRF e REDe TRERF > 8 ® RO H®RTI E & " Finger-

Nose-Finger ; Rl % 7 B & 7 # i £ 4 B -

43



Fo8 BRIT 2RI VR

\
S

AEFLF R SR 11412 A R H R AN A ER A H
F 1 amd ivR A ad PRI YRR SRR R
Movement ABC Bl 2% # ™ T @74 4 2z 5g 379 £ B & + >

F_k

fu

HE S-SRI I SIS R O A - B PR IR i TN P
AR 5+ RE®EEELE X2 - L AP ELT RS 0 KT
TR I AR ERRER Y RE B TR e F
ME ek ] oE B FR AN A e o

TR
5 Hp F #

»
1%
b
F_&
ks

R S R A I AR Y
TH T EE g R AR A H I BER LA D
(Wiersma, 2000) - # 3% 7 & 2R EI REH T > #F£F K 2
Foend T E P ek T B S o AP ¥ P R

e A AB T 4 FEE AL oA &R (F TR

\4
X
)

AR ZE- MY AN E 0 Fr BRI i AL R B FER
E Rl T 0 B HEETE YRR E B AR ER DR T
F I3z F g goepg g E o @ i 2 Jurak, Kovac, & Strel
(2006) 7= 7 » HF R AR EX - W T KE 5 7-10 k¥ 3
B M T KB A AR A R oA &
600 = = §5 3 # & & # £ R - McKenzie, Alcaraz, & Sallis
(1998)  SPARK # 7 £ R w 1 7 # %85 § » » % R 7
e e F R P P DEN TR B R

B 4 S F o R R R R R P E R

~

LR R

44



AN 3 N B I =t

PX\

NI A
gl Al E e R R A AP M (F & > 2008 B R 0 2005
Malina, 1996; Stodden et al, 2008; Wrotniak, Epstein, Dorn,
Jones, & Kondilis , 2006) - @ 4 # % 3 d > &% 7 4] & -~ 2
CEFERERALFTEERFENFTFRE RN
508 48 R ER 2 R TR M R T A A E R
S AR MR BT RS P E R IR E A b AR
kA B o A MG F BTN AT (X8 K
By = > 2001 th® % > 2002 @ > - 2006 X W o> - £
# sk > 2007 ; %'r;%~$ﬁ££‘iﬂ%’2008iiﬂ%a

<

2009) -« £ ¥ -t E&® (2010) # R HAF F R AR LE
Eh f e 23 B A p PR EREYREFF - L2
poo B9 - g o R LM EREREFR

om ¢ R P p 4 PR B R R R F 2 e ¥ H
Deforche, DeBourdeaudhuij, & Lenoir (2009) % 3 % & & P
t‘}ii'l%’f”f/@ﬁ“éﬁ%ﬁﬁ%’“ﬁ”i%"#&f%%%&“’ﬁiﬁ

ﬁﬁﬁ&iﬁﬁJﬁﬁﬁ%m%gﬁ%oﬁ%ﬁﬁ,ﬂwm

PARE BRI A AL A EREIROERET > G ORF D
AR E N FR BV - 2 F 5L kA
B Bl A F - W - KT o R ORISR TR
mé&&xjﬁé&*“ﬂ@ B oot ik irE BB 2 HR
AR FRGFRIABLEEFEEE LSRG
T E TR B P M ERE N R ERA N P E T
¥ F oo

45



# 0T 7R g

Eoh B o0 R W R B IT T B A A
Buzolin Neto, Barbieri, Barbieri, & Gobbi (2009)
ok b 528 A Roakoplsk (# FHEIT) ~ 30 o %

paTER (AE) FPREY AR LR E R 2

ek E) o GRS P ERALREE DR g

B p v ; Karpowicz and Strzelczyk (2010) # & 300 % 15-
16 f 2 b @ & % 35 [ L § e Fap 4 > B P & 21 9 3
gk s Bk~ p FEEF NN ERED S BTG R E
B % oaf 3 ek v 4 F R B AT SN ER R
R hed fodg 4O RIFEE P REAR A o9 R LR A
H o IR REEAR e AA o AEFLTERBERT I
BREE TR B N4 L BB R ARERT T Gt BHARER
T B & hm A > bl b Fh s PG - Ko B ELE
Bk v j e F - M AR 22 3@ (2009) % R 9-12 K B
Lk d - i P FRA NS NFE LR E S
B g T o d NP KE P BB LR YRGS
’F’j.‘kifﬁﬁ‘z’xg\{rﬁfié‘#%-ltjfi‘uﬁﬁslﬁsﬁ'ﬁéﬂﬁiﬁ-%ﬁ
FrE D DR E R A ré‘m%iﬂﬁ%Ji&&@\ﬂ
ST ol 3 5 S A P S5 S L A S N R S - R -
—ﬂviiéf{'lékﬁé)—‘ﬁ—ﬁi’ﬂﬁ“f%i#?iitlﬁéﬁ#iﬁﬁ@ﬁﬁf
r&ﬂz\iﬁﬁﬂﬁ{??ﬁﬁﬂm’rﬂ%é%ifﬁ/ﬁ%ﬁ)’”éﬁﬁ*ﬂ%
Aoy 4o ¥ odh o AR R B TR R K IR S
v A BRI LS 2RFTELRE RS PR 0 2F o AT G4
AEb TR RO dle v®e 700 T E TR R
% g — %z 8 3, &2 NwhBF, » s F % LR



WMAE PP KB o AR H T B BFRF o 2 R G

BB AR R R EH hE 0 RE AR P g R Y T

SR PR LR A R L5 SO A R S L SRR R

iTE g T > B R E >R F e L
(e L

BT ogEa b ehm s > BAREE TR G F RN
F L 63 T gEa 4 5 e Hrysomallis (2011) ¢ w
T E AN S AEREETFEARLIFAL R EFRE
S L LK S VRS U S L
BT R 4R KRR BT AR R F Y h
BoiF & R P R R S F L R L R
HELE T EFESER GRS T NS  FRBIRE Y
TS - e g gk AR E T
FEPFOL SRS E T EF AR T R R T
Ao E SR T HEHF RE RVEP > LT T
DR ELEBRBER RGOS > AT 2 BT E
- 23 FRE T AR o

WAL BT L s s AP R E R Y g
HRE Y Dl Lo e n o s oo A R -k
FR > & ARERLBHEY EHEoL B (CRGF

e
wh

poA s % B k> 2008) o % g & % (2009) o g s

i
fu
T
|
o
>~
(ﬂ
._a.)mo,
‘,}l\\
=
L'
s
B
57"%5
&
e
e
B
K
=
ﬁ_rs
&
44
5

%
%
Eglr

3
(i}
P
a
hpas)
i
&3

b
@

—=
o
|

)

~
ki

3
|
=
T

=
f*m
g
X
&
R
o
X
b\
Y5
=\
it
£
i
A
14

|
N
>~
¥
s

7

8
T
N
oy
Q"—?
s
W
el
ug
e
Nt

—=\

he

PEEN
5
2
=
P
-

2
W

‘.3:



BFETLFE AN B Y Rk B H kR B
I S < 5 S i s =A< A t:“ﬂﬂ*i#’rj&"»"ﬁﬁﬁé‘é'}#
gz § 2 2 8rkdE o TR F S0 ERBEEF DS

& BB o B R HE B FREDTRDE R F]M A

b4

BT OBR_E BT A AR TE N FE
B P T A s B ARBRER GBS

B TR G A A Y s A T e B 3k

£ £ oy 2y b TR £ R B B R (Payne

Isaacs, 2001) - = #F M #H % ¥ § & Movement ABC
= M H TR SR woP 3 R 2R Y R v AR

=N

L E e KT A T i 4 R o RPN A

FH G AR - 6 F 2 A E R TR %K - RS

e

d o dm & IF o i@ g3 4F sk 1 (task specific) o i@

Fo- R RGP R T A RS E AR

£
g ¥ @ # »x g (transfer effect) = 2 @ B > #f w2 §
2
2

PR A O A A5 I A - AR S A <2 SRR - B
Ao Mg A Lok
m R P R OR Y - A
BOF M- i (FEEX A B X R

2~ 2@ 2> 2009) o T ko3 F AR
FETREEAR R ERF LR FDERT R

e
~

% Movement ABC B 5 ¢ £ =%

,

e B

e

{

=n
9
¥
3

48

3
B R R b T e e o R Y T A

D B TR R % o

Y

= At
¥ H

>N
P

) 5}\3 *
2=
&
Bl Ao
B R H
, ﬁ_ Lﬁ,

I%
Ix%
3

F
]—tiﬁl?



3

k3

R S A R k&

’

P % Bt

- & %%

ABE AT 2L B P e Eoog S 11-12 & R A
ERENE R A D BN e B RS SR i S AL
e T EEFEHE RAXNYT TR EERLAYT B
B EAER S PREG RER DR TR
B T fran 4 A REA RS LR K GHEF A
A HETRLG AR 0 RAXN BT L AEY 3]
TP & R L o s KB AT FR LS L11-12 &
R Ll e g ERR R TR
ERE N U SIS SR LN (RN - I 2 S - S S P £ <l £ 4
o T fra K2 et FRE >R 2E W AL

I

14
G
ﬂ\a

BRaxBihIii FRERE DO LT a4 o L@
s om R R F AR T L EER AN 2L EE R FE RS
W AR LIFESAFAM A AR E R DX

A

ETIAS

SIFE R E R FOR O W ek R iE Y BT OB e b RS

2 517 R OA R ¥

()

SRR RS TARE R L AT E
g i B % A R
Dk

23 R X BRI RS

‘Il?

Y R R IR TR
Wk g g S

ez B i, & wmd T4

bl

R0
Er
E=1)
@
—
Ao
Qi
)

P
fv & 7

KYS

R 2l - S I T - R B A

b

49

Wi

teb



S A -
T RS R R ON T
%0 B
FoAok o B B AR YR L BRAR TR 2L ER R
RERET > X R EBEE RN ERE YRR
EEEWEBRER LT R R & R ¥R
F M2 R ORI oo

b %o A BTk kOJE DR R I R

i b

50



|+

J+4

<t

54 2
2 2 ;ﬁJ;—
%B%‘«iféltﬂ g (2012) # & #7 % 4 - 2012 # 5 7
23 p > B q
http://www.cpbl.com.tw/Personal Rec/ColRec_Qry.asp

FT W kLt A (2013) A izt 7 #H# - 2013 & 6 % 22 p o

¥

p http://sowf.moi.gov.tw/stat/month/list.htm
P (2002) - 4 R B - 4 85 & 63 55 G i

(N

A5

R AF AR AL Hm Y R BE LT R &

LB oo

G (1997) o S B 2o WP R ALK 4 g%y 4
R it kw2 B o £ F K T - 564 63-65 -

B (2004) © B A A LARLELNET VR FITFE
2R AN ERALGBY 0 R M RK

T

(2008) - 4 %4 1 + & w3 #

TR e RF Y
e§F ~32m2 %8

&

AR g o A s 3 (1) 5 11-21-

N

3

R % B R ~ R EI (2000) o @ *F A M E K EF
¥ Rs i

2o 8 TR Kk e W oo g 0 25(2) 0 75-
87 -

Fele R A% £ B ¢ (2013) & 4 4 % 4 2013 & 6

o

//_;

~

522 p > B A
http://www.apc.qgov.tw/portal/docList.htmI?CID=6726E

5B80C8822F9
Rk s Eyw iz (2001) - AHF EREBERTE 2 WY
WA B EE A e BT NAL R4


http://www.cpbl.com.tw/Personal_Rec/ColRec_Qry.asp
http://sowf.moi.gov.tw/stat/month/list.htm
http://www.apc.gov.tw/portal/docList.html?CID=6726E5B80C8822F9
http://www.apc.gov.tw/portal/docList.html?CID=6726E5B80C8822F9

£ 8 & (2009)
it 78 4 (1) 2 5.7

doh

ok

ok

do

ok

3

3

4r

S

MW

=3

B (2009)

c TR P M A R BEE T4 o A

c F AR LR WET BTSN A e R

DEF L e B BT AE (5F ) s s

B~ Mo F
(2012) -
L /A
SR s
(2009) -
£ 4(02)
;ﬁl (2008)

A A o
A
#(1997)
Mo Fo#E 5
#(1998)
B s oo o 4
> (2006)
Z oo A
oS¢
EE QS 0

B Rom 2 B

# (2003)
FRE ) IR S

SR G F R RE S E L 1Rk

o A 9-10 A& R A X T F 2 ® TR A N AL
Fo F B E ) 0 1(2) 0 35-49 ¢

X LB RGF 2R r % B

PR E LR R LA B

LS

» 117-126 -
- FEBmABR®IL S MERE A

Wwmer o dF M T B (2 ) BT E GO

s F LR F K E S —2 e e 2
B & 5T 5 g8 F FH% 245 49-59-

- M R AAER M LR R
4= F KT > 8(2) » 5557

s A BB TR ORI &KL kR A

R L e ’ﬂﬁj%%%ﬁ%gp;ﬁ%,

(2007) - % % 11-12 (k 223 % # % E £
7% o g g gy > 2(1) > 55-67¢
o AR L LA B BT A — 1 E G ¥

BRA L BAE P E BT KR

~

T:F o

~ F P A~ % B sk (2008) o i#H R 2 AR

52



&

e

=

i

%

i

P

i

8

oL AR ALY P AFEEFREY
N

¥ (2010) o £ 411 7 12 # k4 A £ 2k 44 5 7
BT RS 4L E R B2 A e AR L K
Bmzd 8wy gm . o9 3 o

& (2012) - B A % £ 2R 4% BHFEKPF RF AL
G T 5 4 A AR L%y o B i BT E R
«kg,‘;ﬂﬁo

B (2006) ° & Tl d vy o 4 3 £ ¢ B
%‘o

ho(1994) - K Behgp ¢ EHIEFE R o 4 M

N I ST

1 (2005) « #FEMBHEmE L 2L LEFE - A
hEmLwmy o P AFEAE L0

F (2009) - £ #hr o LA RO TE R AL A&
Wi 4z R e AR LH Y o R4 BT 2 F
(a® ) » L¢3 o

% (1997) - M & i WK A AEH N LB E
E® 2Ty o S PR EHF 9 577-607 -

5 (2006) ° A | 7 ME K E G LRGSR TR
Ao M G2 A A ERRALGE o RZHY KR
gk WSS L

@ (2003) o F 2L MG IeFE B LT 2 75 e
AMNER LG BLEFFERBETKEFA] T B

R
® B oA

e E 3 (2) 5 113-122 -
Moak 24 2 B a4 A 4

53



LA
ST (2005) - ROGA 2R A F M &

M

S
=

P A A AME L FTRIFEYE o B HTE
7(2) » 159-168 -
S F (2005) o £ FHpEFH 2 77 (1920~1945 & ) o

PR L H Y BE YA A F s R A

54



ooz }f&—

Buzolin Neto, O., Barbieri, F. A., Barbieri, R. A., & Gobbi,
L. T. B. (2009). Agility, speed and motor skill
performance of practitioner and non-practitioner of
soccer. Fitness and Performance Journal, 8(2), 110-
114.

Carley, M. (2010). The relationship between fundamental
motor skill development and lifetime participation in
physical activity. Pennsylvania Journal of Health,
Physical Education, Recreation & Dance, 80(1), 31-
33.

Cech, D. J., & Martin, S. T. (2002). Functional Movement
Development Across the Life Span. Philadelphia, PA :
Elsevier Science.

Dinucci, J. M., & Shows, D. A. (1977). A comparison of the
motor performance of Black and Caucasian girls age
6-8. The Research Quarterly, 48(4), 680-684.

D’Hondt, E., Deforche, B., DeBourdeaudhuij, I., & Lenoir,
M. (2009). Relationship between motor skill and
body mass index in 5- to 10-year-old children.
Adapted Physical Activity Quarterly, 26(1), 21-37.

Espenschade, A. (1946). A note on the comparative motor
ability of negro and white tenth grade girls. Child
Development, 17, 245-248.

Fujinaga, H. (2008). Static standing balance as a component

of motor fitness among the 5-year-old children.

55



International Journal of Fitness, 4(2), 67-74.
Hrysomallis, C. (2011). Balance ability and athletic
performance. Sports Medicine, 41(3), 221-232.

Jurak, G., Kovac, M., & Sterl, J. (2006). Impact of the
additional education lessons programme on the
physical and motor development of 7- to 10-year-old
children. Kinesiology, 38(2), 105-115.

Karpowicz, K., & Strzelczyk, R. (2010). Characteristics of
motor abilities of young athletes of selected sports
during sport training. Studies in Physical Culture
and Tourism, 17(1), 33-40.

Kruger, A., & Pienaar, A. (2011). The effect of a sport
development programme on sprinting and long jump
abilities among 10-15 year old black girls from farm
schools in the North West Province, South Africa.
African Journal for Physical, Health Education,
Recreation and Dance, 17(2), 357-371.

Loras, H., & Sigmundsson, H. (2012). Interrelations
between three fine motor skills in young adults.
Perceptual and Motor Skills, 115(1), 171-178.

Lubans, D. R., Morgan, P. I., Cliff, D. P., Barnett, L. M., &
Okely, A. D. (2010). Fundamental movement skills in
children and adolescents. Sports Medicine,40(12),
1019-1035.

Malina, R. M. (1970). Skeletal maturation studied

longitudinally over one year in American Whites and

56



Negroes six through thirteen years of age. Human
Biology, 42(3), 377-390.

McKenzie, T. L., Alcaraz, J. E., & Sallis, J. F. (1998).
Effects of physical education program on children's
manipulative skills. Journal of Teaching in Physical
Education, 17, 327-341.

Parush, S., Yochman, A., Cohen, D., & Gershon, E. (1998).
Relation of visual ©perception and visual-motor
integration for clumsy children. Perceptual and
Motor Skills, 86(1), 291-295.

Payne, V. G., & lIsaacs, L. D. (2002). Human Motor
Development: A Lifespan Approach. Boston, MA
McGraw-Hill.

Plimpton, C. E., & Regimbal, C. (1992). Differences in
motor proficiency according gender and race.
Perceptual and Motor Skills, 74, 399-402.

Ponthieux, N. A., & Barker, D. G. (1965). Relationship
between race and physical fitness. The Research
Quarterly, 36(4), 468-472.

Rink, J. E. (1993). Teaching Physical Education for
Learning. St. Louis, MO: Mosby.

Russel, W. D., & Limle, A. N. (2013). The relationship
between youth sport specialization and involvement
in sport and physical activity in youth adulthood.
Journal of Sport Behavior, 36(1), 82-98.

Seefeldt, V. (1980). Developmental motor patterns:

57


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%2522Parush%2520S%2522%255BAuthor%255D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus

Implications for elementary school Physical
education. In C. Nadeau, W. Holliwell, K. Newell, &
G. Roberts (Eds), Psychology of motor behavior and
sport (pp. 314-323). Champaign, IL: Human Kinetics.

Van Waelvelde, H., De Weerdt, W., De Cock, P., & Smits-

Engelsman, B. C. (2004). Association between visual
perceptual deficits and motor deficits in children
with developmental coordination disorder.
Developmental Medicine and Child Neurology, 46(10),
661-666.

Wiersma, L. D. (2000). Risks and benefits of youth sport

specialization: Perspectives and recommendations.

Pediatric Exercise Science, 12, 13-22.

. Y., Chen, W. Y., & Wu, S. K. (2013, May). Analysis

of motor <coordination ability and visuospatial
attention in Taiwanese aboriginal and non-aboriginal
boys. Poster presentation at the 2013 International
Symposium on Physical Activity and Exercise

Science, Taichung, Taiwan.

58



