el X 53t3]4] A6 Al
The Journal of Korean Society of Occupational Therapy
2008. Vol. 16, No. 1

3 Ao EAo] e AAFAN AAFA) F

WP YT wass e FelR 2

|
of
é"
ol
>
ot
I
H
>
2
o
I
lo
ol
A=)
o,
o2
>
ot
)
2,

524 1 2 drdMe 45 2 84 S4& 7R &5 3
s

g
A% £49 25 AT LoluaA Ao

AT PF 4 B A ARINEDT, YAFAL, WER)0Z TS FYeHa, EHEZIA} A
QUSIAAE ol g3t} FAEA U AATA HASHGT EAZFAAE BUHAA AFHE 459 F )
o A2 FHEAS AAU BA 2AS S A0 NGLEIAE DA ANSE 3 711 4

A3} : RAZERANNE BAFATY AAFATAN 25 gzl va) B0 o5 WAt
o) w312 B, APIEIAIAE JUEETH AALATA 27l Mo EATALL 1o
a7 e ARke] Wk A0S HYTHp<05). T Zzte] BAGN Autte) BEshE Ae) wmolA ¥

2729 B$, AATAZIN EASACT Fola £ 2718 BYR(<05), ALRHETA o] Al
 AAFEEe] 7 F70] BN, BANCE F9I8 A%E 1ol BATH>05)
@ e A LE FANN $E85o] o FHL, FFA AA e FERT}

A e58%e) B3} Sk

FAlo]  4F F gAF 2, FEAY, BANEA

I.M 2 < A7 APHATL, oo et o] 22 ZAE EWE
Aggella FEAA &4 Ee ABEA &3S 7
TEFFS 5% HAY s4S B G dF FNES A AT NEH ¢Es A% FEeR
< 53 Hlad gEHoE 5 Y Ves F53 Wol ARSI UThALH, FEA, TAIH HFA,
1 BFske w8 WstE Ao £ low, A 2007; WA, A&AF HEAA, 2005 Jackson, Lafleur,

o} FEAOE XY 58 +F 7ES oy A Malouin, Richards, & Doyon, 2001).
X AdaA AHEE F e TEH 1 7)es 7|98t +F 7lEs SEche ARe AR A A
A Rfgske ddEy #AS S THLeonard, 1997, Aol ZEAHo 7 thE EZ k5 (implicit learning) T
Magill, 2006; Schmidt, 2005). ©]&|3F &35 a5 84 sk (explicit leammg)oi T2 4 UthBoyd

o]
o717 S8l e ke XTI Bofolq B & Winstein, 2001). HEH B4e Aol 84U

WAAZE EE2) A (mylovept@hanmail .net) I H4=<: 2008. 1. 30 I AAEAY: 2008. 3. 10

KSOT Vol. 16, No. 1, 2008 23



iAoz e = gle AAFA Aol ] &5
He Aoz A7t &% 7% (perceptual motor skil)S
g5 58S Zehth(Boyd & Winstein, 2001). HHH,
QA 5 A, AR, d3lo) 22 9 F ol &
291 3] AHconscious recollection) g & 4 U= 71}
AXS Ageke Ae drishe Ao, 1980 o

7HA] Q1ZEe) 71el] gk Q1A P A5 Fo
HAAATHSquire, 1987). webA b B @2 g3
< TR Ta% 54e /VW =gt A
offfo] o FEEUE & F oM (Schacter &
Tulving, 1994), o]&gt 7 7kA] AAI7} HHstA &5
ol Ate= FAE WS SFHY &35 7R Aol
dA g TYHe SAHARH dEA T vEe &
HEAgs A5 B g9 & UtkReber &
Squire, 1998).

z:gl.gj, _;;q:L ;g/\]xqo

B + Uk B) AN ST, ol S

(o

b

Q,
¥
[o
5’.1_’1
of
T
o

23]
A=o] YAY 9 7l A H7 37 27 &%
% 53 2 o ww— 3 }% 5549 QA 3

(Jackson et al 2001) % 54 (motor imagery)
x noz A ;q]@cﬂ

231 (Decety & Grezes, 1999), o] a1 SEAA
= A& d(mental practice)z} 3t} F
AEDY 2RSSk At

01

2 5 stk AA ’3}‘351\:}(Deutsch & Newell, 2004; Yue

& Cole, 1992). £3] Roure 5(1999)& 15 A& Az

HE, 3559 2o ASAAAE HelE 2T &

ATk 84931, Decety®t Boisson(1990)L HEZ 34+

ARAE st Aol BAEE Adst=t

Alzro] Adth= AS st

Aesk vio} o] Faste AA Y ST &

o] gFHE MHAol 4F 9 g
&

o
A,

o
8
o rh

H
)

24 KSOT Vol. 16, No. 1, 2008

A pEe nad
whol o3k, 5 A9l FUFA S £ I
R gAHOE PR 1 EHE AFP ATE Bu
94 2%, 53 RAEHe] 4% mE 9FH 34

1 o the

A7 UARE T 24 Costae As Folm,
Edinburg Handedness Inventory ZAFlA 4 A=A 7}
cexoz WE A viRe] A 4 %% o
o2 39x, =g Heshs Waos 7 1294 4
AT, AAEEE, dxres 7Y ¥RHA
(Oldfield, 1971). H3 &3 22 FFo] HLlFd
T3 58 Aol dFs v F dna Adsie £
Qujstze] 54 sjola] thaAE ERAA. oA
o MY 7Ze BA 9 2AA AA%E 3 A

l-

4 a8 Qe A, A2 PA9 24 28S B4
A e A, A2 19 A9 B A P 4 Q
Fol A2 el 2 A2 o sgn 4
gl i A, @7 bk 43 PE e 3
$H 49S B, AT 2AL oHd T, B 43 4
w02 FAREn A7 thdAe dws S4e g
&3} RTHE 1)

= Visual C++4i % o] &3] 2]

Aoz AAH LZE oA FA 2 FAHUL, A
A-AFAL A= B E}%*é% AEHAT. HA ]
T4L 2% 13 2o 10em AEY F /MY 95 1 4

St AE 05me] do] BFE ZUEe] 9o A



E 1. AAFCHARRIO| 2EIN EM

A (/) (%) o] (Al
AAEFET 6/6 23.33 (x0.61)
AAFET 6/6 2350 (+0.48)
el B 6/6 2358 (+0.31)

=~

Eu)

A Y] e AT A E HE S FY5te] AR
33, #H= 05ene) Gote] v¢AE A7) 2Es

Ae AR 53 #4585 w2 Hujgh W 5
st AL Holle g o] A 7137} A
A2 AAbAE 3035 Fddke e
PAZHs) e Ao, 33 whEste] Hd ST
& 7oAtk g HAL A 339 QF{TL HASHA] &
e Wl AAEAL, BE gidAe 339 oF
2R askth SRV SRS WY FPARe A
5 T4 Al Aetsith

-

i rlr ()

AR oo o
FF WL A AF 4Y IS AAH

4.0.4(Cedrus, USA)

olo] Agate A2 HEHES AU We] FEEE
otk A= A= 7HA 9 WZo] “ZE-wAY-uhe
SRS w2570 AR d&5H0R
9 AAEE RS skt E502 HAAste T 5 &
& T8t A sy 7o HAse 3 7S
Agste S Ht 8HEAIZHms)
A A9 SAE AAEE

Falla, 44 24 A 7} 78

>
By m[o
il's3 i
w (
i oxl
i
0|
TR
- 2
>
Y >
ﬂ g
e 2

oft
M
lo,
ot
>
s
24
ol
i,

7
ZZIAY S, N2 A D2 FAS el
99z, 9&H0E 53) AN RS Shig BEoE
BYshel, § 5 BES FANAL 4 BB 5 F 2
B 3029 F4lo] AT} @ W T AL o]
205w, Sl B, F 39 FF AT A
A9 A%, BAZEAAS FANLE 5D A
83)el, 589 FAT 2% BRe) F4o] AFH %
0%, % 39 F AT BAFALE FA Aol

J2! 2 AGHIZTHNIE dlioh| o8t =21

[m] o
SRS

KSOT Vol. 16, No. 1, 2008 25



AR Zze] HAE sl s W
AN EAZFRANAE SATHANN AF
9 o, Qe Qo neas AN, 29
1S AL E TR AT, ADurgHAoA
B A3 A3 xﬂ%'é} g, e

S

2
i

N

O]t
0
=
1“;
(i
>~
e
[
Y

2 e
i)

ol FUIO

é

_‘a

AL

=

ox

_>|~I_,

N

s}

¥

O

 to o >
rlr oy tlo
to 2 |l

OIS I
o

[ o
_O|L

8
gl
o
2l
o
oo
Lo,
e
i
&,
v

FAlel M AAFET

FaT 28 3029 Fol Zﬂ*FM s 0%, &

Bt AN e 7 29 AR AR 3

712 glo] 39 Foll AF ZALE AAIBc

AFAT Y AAFATAN A7) A Y

L mag wgoz 7t AudA 69 1A
™

& 4
zFAE AAska, ymA 6% A ER-IHA
A

rQL ot
m

HA AAeke] waH Al (counter balancing) ¥ &2 3}

o] A= SPSS 150 for windows o] &38fe] A
3 tzeel 4w m‘ﬂg Y Aolg %mﬂ

1. 2t DAof CHst 23 MFo| HiSA[Ztnt
HistEk

FAzEHA Y 7 A, ZAFATAM T AL
31314092, F8 T 27.98+061, W3t 3.12+0.679]
L, AAFHLAM FH A2 3166046, FH F=
27.890.38, W3S 37610460|03, HETANN FH
Ae 3085093, FH FE 996+o77 gl g 090+
0370]ATH1E 3). A 9] uhgATto| gt 7 Fdt

7re] Hlao| A BAHOR fojgh ApolE Ho|A] Qo
(F(233)=249, p>.05), & A3} F9 ¥-gAzte] W3}
dre 7 Jd o] BAHSE g Aol EAT
(F(2,33)=8.865, p<.09). AFF-HR A BAFHTH thx
T(p<001) 2 AAFATY N2 p<ODAA FAF
o2 Fogk Aol& BATHE
A gukg A o] 3 AT} %
23941111, ¥4 T 20.14+0.
R, AAFATAA 24.43
20041061, W3FS 440:0910]01, th
AL 2447£1.07, sz%ﬂ_ T 23584093, Wstge
0.620]ATH 1™ 4 ;Er% 9] Wk oiet 7} %ﬂﬂ
7ro] Hlao| A FAHOR frofgh AfolE KolA] Aokl
(F(2,33)=0.082, p>.05), —?} A3} o] ukg-A7ke] W3}

lo

\]
=

]

O.u
>
i

flo

(E F‘i°"

o

oY E
>

I+
I
B

rlo 9;

o o1 e
S o
o > o ¥

o
o B o
e

N
=
9,

o

%8

I+

HAZEIA
(Target aiming task)

Al GRkg- 2]

(Serial reaction time task)

F4A F4% W3} FdA FE3 W3

AT 31.31 2798 312 23.94 20.14 3.79
(£0.92) (£0.61) (£0.67) (£1.11) (x0.64) (£0.80)

AR AT 31.65 27189 3.76 24.43 20.04 440
(£0.46) (£0.38) (£0.46) (£093) (£0.61) (£0.91)

gz 30.85 29.96 0.90 24.47 2358 0.89
- (£0.93) (£0.77) (£0.37) (£1.07) (£0.93) (£0.62)
p-value 0.781 0.001 0921 0.007

26  KSOT Vol. 16, No. 1, 2008



45
4
35
@ 3
N 25
oo 2
> 15
1
0.5
0

IA'HI%EJE
Bh=3

2l 3 ENZZI

tHjoflAf2]

2t ZiTofMe] st Ko

AlZHms)

00
Tl 2

oddedz
B Az
B =T

NERER

2| 4. A ZGEFSTIMoMe] ZF ZTtofMe] Hst Ko
AME zZ+ gt 7t BAZHCE F93F 2ol E

(F(2,33)=5.725, p<.06). AL HAlEd
T(p<.00) ¥ AAFATH 2T (p<.05) 4

o] HATHE 2).

. oEdEHz
3
! B A2
2.5
2 2
[e]
(&)
S 15
N
1
0.5

02l 5 ZF oA ZE 2F 724 o] Bl

W ORI/ FAAY] whEAIZEY EFRAY). 1 A3
FEXFHANA BAFETY 7302 1.06£0.19, HAIF
AT Z3e 23802472 FAFAH R {3 zlolE
HAI(p<06), AT HAFATLY 732
0991017, AAFATFL 13610192 EATHOZ {9
g z2tol & HolA] eSktHp>.05).

v. 1 &

2 a7 45 9 ddd £48 7 2HZFHA
S} AR HAE o]t FAFHR AAFHY &
HE IR, dAFHY 8745 2AZ BAFAA
o B2 &5 A9 $A4S gotsiith WA A4
H HAY] EAF S Heteo] dolRW, RH2EH
Al(target aiming task)= % T39S S43= A+

of A F2 AMESte HAE EdE Ao
(Schmidt, 2005) *47;;9 FAS a3 7153 Hﬂ}g_ 2

J_?(J
i)
1o
ol
L B2
m{m
_llN
g,
N
o
=°.'=
_>;

ko
_Hl

e
_n
o

i

5
" a9 §245 U}E+ ags l%xﬂ nnrnn‘Chavnng)
2Rl ERES 2&FHoT Z=HdE= I (rotor
pursuit)9} #2 AlAZHA A-g(visuomotor adaptation)
S 288 v AR 722 F AoH(Gabrieli,

REXE A ERE3- A -Z 3k
BAFET 1.05(x0.19) 0.99(0.17)
AAEFET 2.38(x0.24) 1.36(£0.19)
t-%k (P value 3.344 (0.003) 0236 (0.816)

KSOT Vol. 16, No. 1, 2008 27



Corkin, Mickel, & Growdon, 1993; Shadmehr, Brandt,
& Corkin, 1998; Tranel, Damasio, Damasio, & Brandt,
1994), Krakaver, Pine, Ghilardi®} Ghez(2000)& A4 2+
2 AL M&F 719 (declarative memory)] Aol
a7 e I5A A4S 7 AA R FEsAh v
™, A|Guk-g-3HA (serial reaction time task)e A=
AT dsdte HES 7hsd wEA §heete A
ZAste AR FEF 2 AAAS A de] AL

THAEE &, 2007, Schmidt, 2005). FE3H A ERH3-}HA|

A
hu
o
=
L2

5 28 Ao A9t 4T dde £AE A
A QEFA 2w FAL AN 5, 1 QA £A
o et A4S HSA HE AL A8 A4 £5
oz FaH, ok $EWSANE BEG Hol &
58 AT meb $d A9 Fo 24 2
NN Z3Y BAZERAL AN BFE &

: a5 A4 g5 o

gl Aolg HAA, AlGWHEHA M E 27t FHT
oA izl Hls) FATHCRE frofatAl vhEAIHe
W3l Afo]E BATE Bk 24749 HAlA Jutte] &
T3 A BN FFEEFHAY A, AT
oA BATgHCE oA e UM B4, Al
A-EHA Y] Afoe AAFET] T S0 £3A
th SAACE Fof3t AHE HolA ¥tk & A2
Foll A AAsE wke 2ol FEAEE o8 BAF
e EA 9 A SAS 7 B HAAA EF
3kgol o FolHaL, ¢EA AHY FERU= 9FF
Aol 8 FHE AN FEEY a7 Ut
EHdEY. ol AHilEdY aiyt RHZFIAA NN =
AAFHo] AN O FEFFZHE HolA T Agnke
HA A AAFAHR FATHORE [Fog Afo]E B

S

learning theory) 2.2, AAEH
W8-S SFAtY] FFAAA A 71589 £
"= 7o) th(Sackett, 1937). o= =

o 1o

28 KSOT Vol. 16, No. 1, 2008

b o] 91A4 a4 o] ol 875He £A49 A
A AelM & EdE vehita Husa glon
(Driskell, Copper, & Moran, 1994; Feltz & Landers,
1983), olejgt Aahe & AFoA dH A2 £50
2 8 FEdEs Bl A gAY AFEHE F

= =2 A
g v 4R S oled Afele AME
ds 3¢ 584 &7 599 SR &5+
& £45 7 A9 Stge ARE 5 fith v
H, A2]A7 2 7 (psychoneuromuscular theory)2 &
T3 59 A4S 7R HAE FYske HEEnh

o
=
R
[
o

(micronerve)2] A=o] $EA14}0] HAIZ

H

o X 2 rlr o
B}
s

Gl g 5ol HEHEA, FAFPd Bas
A9 e A4H FZE(mental code)Z HEd=
AL EAAYAL i (Mackay, 1981). ol EFZF
HA} Zo]l Med 7199 AdS oA B, &F
FEFAQ 27t Bad #AY FAFAA W 53
9 7KMo A9E 4 Stk sHAT A4 AAH
Fdo| #EHA 4 HIERA ZHTME 22F
o] 7H2 & Utk AMdo] EAIHOE Holslth &5
A AAA Fdol HF 585 7|ds st
ARE e fldes, o9 7 5 A9 FE8E
of EHHolghs AMEL PubH oz HtolEoz 1 9tk

(Jackson et al, 2001). B3 71A 9] |4 X&H
AT} 7oA A Al g Fe g o 58
o] o]Fofxiki & 4 Sith

B A7dae} o] dutyos kgl glof A
AFde] BAFARY O g3 olgta AAlsta
A wHCorbin, 1972; Feltz & Landers, 1983; Richardson,
1967), B2 A8 AF50] BAFHEY a7l 33
S AL AHAEE 5, 2007 Corbin, 1972;
Driskell et al, 1994, Weiss et al, 1994; Yaguez,
Canavan, Lange, & Homberg, 1999). %3t HAIZFHE
o]§ate] HEF FAE g APl &Ear] g o
& WokS AAskaL $l=wl, 74 S (parietal lobe), 71413
(basal ganglia)oll £4o] A= AL SFAA T AHAl
FHS Fdsted olgleS Ho|il(Sirigy, Duhamel,
Cohen, Pillon, Dubois, & Agid, 1996, Yaguez et al,
1999), 2 AAFHES Fo 55 ¥ ozt
BAEAS T s s /Rga gt

(Yaguez et al, 1999). T3t ¥H&A) A5 Zeloks)



20

=

o

>~
O
o & rlo g

n

= o >

e

N
19 X

=

ofr
ol
£
do o
ox
)

ANs U
A

o By I g do Jo o

ol

d }

offt

o o

B
=
z

1P
oiN ox

fo H [o b 1o

B

25go] 4% Y

>,
o
ox
(2

oo
F—?{-': lilol'

o Ho
Mo off
off o
[e]

2 [0 oxl i

—

rpr

o

Moo X

o
—- >
&
%o off
rh‘ NE, o>
-3
L

Y
o

i

&

>

e

o

> 1o 9 oo ju 2 rlo

¢

>

f
o o ol
N

2

ol
o
)
Mot 2 rr
e
o,

4 o
P, o
a8 o
K
)

o
R |
ok

(o
i

Boyd, L. A, & Winstein, C. J. (2001). Implicit mo-
tor-sequence learning in humans following unilat-
eral stroke: The impact of practice and explicit
knowledge. Neuroscience Letters, 295(1), 65-69.

Corbin, C. B. (1972). Mental Practice. New York:
Academic Press.

Decety, J., & Boisson, D. (1990). Effect of brain and
spinal cord Injuries on motor imagery. European
Archives of Psychiatry and Clinical Neuroscience,
240(1), 39-43.

Decety, J., & Grezes, J. (1999). Neural mechanisms
subserving the perception of human actions.
Trends in Cognitive Sciences, 3(5), 172-178.

Deutsch, K. M., & Newell, K. M. (2004). Changes in the
structure of children’s isometric force variability
with practice. Journal of experimental child psy-
chology, 88(4), 319-333.

Driskell, J. E., Copper, C., & Moran, A. (1994). Does
mental practice enhance performance? Journal of
Applied Psychology, 79, 481-491.

Feltz, D. L., & Landers, D. M. (1983). The effects of
mental practice on motor skill learning and per-
formance: A article. Journal of Sport Psychology,
5, 25-21.

Gabrieli, J. D., Corkin, S., Mickel, S. F., & Growdon, J. H.
(1993). Intact acquisition and long-term retention of
mirror-tracing skill in Alzheimer’s disease and in
global amnesia. Behavioral Neuroscience, 107(6),
899-910.

letswaart, M., Johnston, M., Dijkerman, H. C., Scott, C.
L., Joice, S. A, Hamilton, S. et al. (2006).
Recovery of hand function through mental prac-
tice: A study protocol. BMCNeurology, 26(6), 39.

Jackson, P. L., Lafleur, M. F., Malouin, F., Richards, C.,
& Doyon, J. (2001). Potential role of mental prac-
tice using motor Imagery In  neurologic
rehabilitation. Archieves of Physical Medicine and
Rehabilitation, 82(8), 1133-1141.

Krakauer, J. W., Pine, Z. M., Ghilardi, M. F., & Ghez, C.

(2000). Learning of visuomotor transformations for

KSOT Vol. 16, No. 1, 2008 29



vectorial planning of reaching trajectories. Journal
of Neuroscience, 20(23), 8916-8924.

Leonard, C. T. (1997). The Neuroscience of human
movement. St. Louis: Mosby.

Mackay, D. G. (1981). The problem of rehearsal or
mental practice. Journal of Motor Behavior, 13(4),
274-285.

Magill, R. A. (2006). Motor Learning: Concepts and
application. Dubuque: McGraw-Hill Companies.
Oldfield, R. S. (1971). The assessment and analysis of
handedness: The edinburg inventory. Neuropsychologia,

9, 97-113.

Reber, P. J., & Squire, L. R. (1998). Encapsulation of
implicit and explicit memory in sequence learning.
Journal of Cognitive Neuroscience, 10(2), 248-263.

Richardson, A. (1967). Mental practice: A review and
discussion. II. Research Quarterly, 38(2), 263-273.

Roure, R. Collet,
Delhomme, G., Dittmar, A., & Vernet-Maury, E.
(1999). Imagery quality estimated by autonomic re-

C., Deschaumes-Molinaro, C.,

sponse 1S correlated to sporting performance
enhancement. Physiology and Behavior, 66(1),
63-72.

Sackett, R. S. (1937). The influences of symbolic re-
hearsal upon the retension of a maze habit. The
Journal of General Psychology, 10, 376-39%.

Schacter, D.L., Tulving, E. (1994). What are the memo-
ry systems of 1994 ?. Cambridge: The MIT Press.

Schmidt, R. A. (2005). Motor control and learning.
Champaign: Human Kinetics Publishers.

Shadmehr, R, Brandt, J, & Corkin, S. (1998).
Time-dependent motor memory processes in am-
nesic subjects. Journal of Neurophysiology, 80(3),
1590-1597.

Sirigu, A., Duhamel, J. R., Cohen, L., Pillon, B., Dubois,
B, & Agid, Y. (1996). The mental representation
of hand movements after parietal cortex damage.
Science, 273(5281), 1564-1568.

Squire, L. A. (1987). Memory and Brain. New York:
Oxford University Press.

30 KSOT Vol. 16, No. 1, 2008

Tranel, D., Damasio, A. R., Damasio, H., & Brandt, J. P.
(1994). Sensorimotor skill learning in amnesia:
Additional evidence for the neural basis of non-
declarative memory. Learning and Memory, 1(3),
165-179.

Weiss, T., Hansen, E., Rost, R., Beyer, L., Merten, F.,
Nichelmann, C., et al. (1994). Mental practice of
motor skills used in poststroke rehabilitation has
own effects on central nervous activation. The
International  Journal of Neuroscience, 78(3-4),
157-166.

Yaguez, L., Canavan, A. G., Lange, H. W., & Homberg,
V. (1999). Motor learning by imagery is differ-
entially affected in Parkinson’s and Huntington's
diseases. Behavioural Brain Research, 102(1-2),
115-127.

Yue, G., & Cole, K. J. (1992). Strength increases from
the motor program: Comparison of training with
maximal voluntary and imagined muscle

contractions. Journal of Neurophysiology, 67(5),

1114-1123.



Abstract

The Effect of Mental Practice Using Motor Imagery
Through Target Aiming Task and Serial Reaction Time Task

Park, Ji-Won, Ph.D., P.T.
Dept. of Physical Therapy, College of Health Science, Catholic University of Daegu

Objective : Motor learning can be processed to acquire the two main factor - explicit and implicit knowledge
which differ fundamentally in the information storage and learning process. We investigated the effect of the
mental practice through target aiming task and serial reaction time task, which required the acquisition of
explicit and implicit information respectively.

Methods : Total of fifty normal subjects were participated in the experimental with written informed consent,
who did not have no history of neurologic or visual deficits. Subjects were randomly divided to each of
groups respectively(mental training, physical training, and control group). The target aiming task required to
move and click the mouse with the 0.5cm—circles(10cm apart), to travel from leaving 1 target to the second
target as quickly and accurately possible. The serial reaction time task required to press the matched button
as quickly and accurately as possible, when one of four colored lights was displayed on computer screen. For
data analysis, Movement time and reaction time was collected before and after training for three days
respectively.

Results : In the target aiming task and the serial reaction time task, there were a significant change of
movement time in both the mental training and physical training groups, compared to the control group.
Also, in comparison of the standard Z-score, the mental training group showed more higher scores than the
physical training group in the target aiming task. However, there was no significance between both groups
in the serial reaction time task.

Conclusion : Our results revealed that mental practice using motor imagery was effective on learning the
task to be require to acquire implicit and explicit knowledge. In additionally, we founded that mental practice
might be more effective on performing a task that have explicit information, and that was as much as useful
as the physical training. It is possible that mental practice using motor imagery is considered as one of ther-
apeutic intervention for patients with brain injury, who had a difficulty on performing the actual movement
in the field of rehabilitation.

Key Words : Implicit and explicit learning, Mental practice, Motor imagery
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