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Abstract

The purpose of this study was to examine the effects of self-controlled learning using the (KR) feed-
back schedule versus the yoked KR on the acquisition and retention of balance training for individuals
with hemiplegics. Sixteen hemiplegics were randomly assigned to either a self-controlled or yoked KR
group. All subjects were ambulatory with or without an assistive device. The self-controlled group was
provided with feedback whenever they requested it, whereas the yoked group had no influence on the
feedback schedule. All subjects performed 10 acquisition trials and 10 retention trials the day after
acquisition. The data were analyzed using an independent t-test and a Mann-Whitney U test. Participants
in the self-controlled group achieved significantly more effective learning than the yoked group during the
acquisition and retention test except anterior/posterior (
feedback schedule which is controlled by the individuals with hemiplegics may be more effective in bal-
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ancing training than a yoked KR which is not controlled by the subject.
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AP) body sway. These results suggest that a

I. A& 7154 ol EAE 7PLA B Shumway-Cook
T, 19). Wt HEFT FAEY AYS g 242
715A AES s7IHEIA AFRES ARy A= TH5ES P71 7154 FAYS AFsHA v=
ot} ofe] 7RA] A wstel] s AFEHARE s =4 AtKWalker 5, 2000)
soHom ANE GASAL Agelol ATk MEF  Bobath(1990E HEFo] els) Arpul} B
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A A 7585 s ?i:rL% o AFAEC ¢
3 =2ojE|ojx|a Atk Mizrahi 5(1989)-2 Hrehu] #kx}
o] AF w4k digk | °ﬂ/\1 718 Al AA AFY <k
Y%7 AZo 2 FREYY Bl Dickstein
5(1984)¥ Bohannon¥} Larkin(1985)2 ;‘q]%_q] ek 8
0%E AZFo=2 AAFH Husigth By Fo=
HepH] A2 714 R AFS A5
o] FAIA A B S RtEs HAFAQ EEs B
QltiBohannon® Tinti-Wald, 1991, Winstein %,
1989). olytoll= AAly} Hulu] 3kxlo] AkH 3] A
el AsE4ke] tigh AF-ellA Laufer 5(2000)
Hepr] 259 AlFo] 502 AFHATa Hisky]
ok olelst ATt B HepHl 27} ol
AA He Fo Yooz HIFEIY JKDi Fabiod}
Badke, 1990; Hocherman %, 1984). Holt 5(2000)2

=% A5 ot vigA R AFolFoz A3}

ﬂ

o #&5Ho| A3EY] Wio] HEFT F 671€ o
o ;Ho] S o] HolAl= AES strhar ®Hirst

At FFo =29 AFAA} HAEE 575 G
NE = EHO}J— S 3xe] V)5A e AT
HtHSackley %, 1992). o]#i3t v|FAHQA AF B
Yol sl x| 5akA] ki WA #ate] AlAe 2
¥ FHoZ 13 wFo] ¥l = Ao|th(Engardte}

|
Olsson, 1992). wetA] A7) AAe] WAAES F7H417]
7] 913t a9 A e Hupy] $ixje] By} 7)
T4 ol "We T8 847 F Ao|KPerry,
1992; Wall®} Turnbull, 1986).

Jevjelet FaEAoYE WAR AZE, H7
4, o5 3744 ARE AP AT AL
w8} (Schmidt9} Young, 1991), <A1 =w F 3}

el A3A 2 (knowledge of result)o]st G352 o]
B 5 A EE Ao tiste dojFo g JRE A
FTohe 93 ARO|THASF &, 1999).

Janelle 5(1995)2] d=uo] A3 AFolr= 3 PA}
9 a7 (F=weY v Wy AI7D7E S well 2
A S AZFoZHN FHY G840 ~7P5]°4‘:b~

Bt ol It dske Al7elvt s=d)
S AlFske AS AEA F=dolgt ghtk(Janelle
%, 1997, McNevin &, 2000; Chiviacowsky<} Wulf,
2002). Janelle 51972 LE8ES AHEShH= AFRE]
A <oz IS BRE A 271 EA (self-con-
trol) ZA3}A 2 (knowledge of results)S A8-3F Htho]

yoked A#A|2 Fetolu} QoF ARAAS ARES
o B} ko] aRrt S5t iokal Baskith HEgh
Wulf 5(2001)& 7] AlE#olHE F3 539
BT A A7 FA AR Fo] yoked AHHA|
2 Joit 2~7) 549 84S 7MY B
stAth ol A71EAl H=wlS ARG R A mFA}
Eo] ™ sEHoR FoAstA Har T gk <l
ZFo]  FAEA7]  wEolgtkr  AYZHEtHChent
Singer, 1992). IAPAEL F54 o Ut Hi+=
A3rEl A 727 FAE AV|FAL} yoked JTO
2 Yo A¥3 Chiviacowsky$t Wulf(2002)¢]
A= SHE vl Atk McNevin 5(2000)2 J]G*X]-—
22271 gEwe] A7 Wy 9 ks AAse A
BA AR Ao AL AFl dste JJAEY A
AE Bo 2Fsta s58e= whEo 7154 Fd%
45 =Y F Atk B gk o]#@ % A
8= 3= S g A71EA AR 29
o

R
i% @ 4 e Ao

%7]'}\]2’3\1:]”\:? B} M‘ﬂr(Engardt %, 1993; Hamman
5, 1992, Lord$} Castell, 1994; Walker &, 2000). 3}A]
T HEFoRZ Q3 AvpHIZE H A EolA HE3
e AFols e 08 ¥ 5 FEHLRE A
FAMI o3l FAHA] FApe] 5F5F Fort 53
@ Zlo] Aot}

AF7HA] ﬂu}ﬂ] gxto] AlF
]7]7] Skl

w3l ggge 71
=0 s=71% A EA, 432

0|

= %—ﬂf\]i’iﬂt— Are m;ﬂ a-;—% Aol LK Lehmann,
1979; Walker &, 2000; Chaudhuri®} Aruin, 2000), ™
nio) whgge] 849 554 Felnrke Agd =
2o o3 FEHoz HAF M od RS
AFIE RS2 5578 HAdE FAZIEHE A
A8 e o5 Erke a3 HEe] X571 Bl Al
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2 Ay g ¥EFos s Avpst ¥ &
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(self-controlled KR group), yoked ZAI}A|4 FHot
(yoked KR group)oll Z+zF 84 F-2k9] HiX| = At
Hup] xpe] 7|E2AS ofgjel om, ATt F
g BE tAEdA AT 37 FoME B ARS
AAEA T

7k HEF, P HEFoE 1t Arpvt | A}
waljste AeElst
a"fﬂ7}§ 2}

ok Baol] Wt He AP A EAVF fle A

2k ERR1S] E3glo] AdlellA] Sy E o] 30i o]
7Vt A

vl &5 AA gelZo] 2ozt 25 em Bl A}

vl WETE G A Kfair) o)Fe] SHAEHEHE 7
A3 Y= A

AL Modified Ashworth ScaledllA 3FA7 & 9] A=
7F 55 2 o]kl &

ok 1 717ke] 3704 o<l A

2. ?3‘?/47} AN S WS olsista F3lT
UE At

&
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7}. The Balance System?!)

2 Zg7ne 7 709 Lakfootplates) & SIA =
AE= 2wk (vertical reaction forces) S ©]-8-3)
T8 (balance)®} AFAl A (postural stability) S &7
F o s B ol d#¥EES A e B4
ZHA AL QeHE 1).

tlo m‘*

1) Chattanooga Group, Inc., U.S.A.

% 1. Balance System
2 X}/‘ﬂ"}@ < A3 A% HEEAE &
9 %‘n~il"i—‘51 599 AEE Yolr7] 95k AA|
=92 A (postural sway index), ZWH(left/right) 2 =
S (anterior/posterior) AHFQ £33 5, B2 EE5H
gk WskE ABARl FXZ golrgith AT L8R
v gAY F¥85A ™ (center of balance: COB)2
ZHE "lojgd A213 A EFHAKstandard devi-
ation)°]H(cm), =9 (left/right) @ A& (anterior/poste-
rior) AAE5LE COBEHEH #H¢-AFz HUz 23
3 AZE orgtH(2E 2).
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A3-z
&z tejdo] zpolZ Igk AlTEAre] AFH A}
E =017 Sdl $AE viE w3 AEeA E4E ol
|3t QJekddm 7}A (anterior superior iliac spine)oll
158 ¢FEEANmedial malleolus)7}Ae] A a2
= =339k Perry, 199%6). R AFRAAES =
ol SERAA tPEREe] EEold BT EUHE
nEtE ST RUHC = FASARY ols s AlA L
2 IRIEHAA AFols THS AAY F UEE HX
Aol AX(cursor)7t AX=IUTE A71FA AHA A
(self-controlled KR) & AFu) gzt ¢ o
EUE 9 AZHF slemo] AFEASH yoked AHA|
2l Foke A7EA AR FJielAl AlFEHAE A
I e 7)ol 2219 YR|ok= FAsHA UE 9 A
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AA g F Aloks AARES A ST E 3). A=
e T AR AR 102312 A 7)ARA
Al A E L A9 (postural sway index), =9 (left/right)
2 A3 (anterior/posterior) AHAFL Zh(em)ol® ZHz+o]
PR 1034 S48 S o83tk AF
7V e AEEPIEA AR Jde 89,
yoked ZA#A|2 Het 8H)e] FHAAE 3] 9
3 103]¢] mew FHs A eH, olF 69 (A7)
A Anpx2) Fek 3%, yoked AHH|2] FHek 3%)
eire ddEFH Sggadns HU|9E 24r70 &
2] AAHretention test)7} AAIE QT TR AARE
7154 AR AT yoked AR FHY o
A FLE WHoE AARAE AFEA] Fal AAE
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4. A5 g

Az SA A2e 9%=8& SPSS version 100 ZZ
IS ol &sten, BAA FI8E HABs] gk
FrrES =052 3t SAREY AeE AR
5 Yolry| 9t 9 P FRIBE-10FeT
(one-sample Kolmogorov-Smironov) 73S AA6FA

. F5AAA AAlF LA G (postural sway  index),
= (left/right) 2 3 (anterior/posterior) A% Q.9

gt A71EA AHRAA FHk(self-controlled KR
group), yoked 23224 FeH(yoked KR group)te] &
HEaHE dolHry] st =% 714 (independent
t-test) S AABATE FA A NA AAFLAG, SH
2 A AAlEed] i AEA AR JY,
yoked AHAA JAzre] StGaAE Yotk 7] 9fste]
Mann-Whitney U testZ A5}t

a9 3. SAAA

m. 2%
1 A7UR
B A7 ge WEEos g wWeplz g
WA FFAYGAAR AN FANRE W Qe
Bl BAEE AU AT W) BAE B F

ﬂ:rL% AxE Aol ke didA= 169

9, oz} 3%)e] HArpH] A A ol F FHS5 Hw
B17} 4¥golglor, -5 Arphlzt 1279l thdte
A2 H 5684, EFHAF 6724 ©|oemH, {7

B 2420€, RFERAL S4MER FATH S
< ol F v AX(fair) oFolAtt olE9 3}
2] 73 AL Modified Ashworth ScaleZ S35 2 ©]3lgL
A4 gg]Zdo] 2ozt HF 5 cm, EFHRF 42 cn
n|ghol ATt A o dRte ﬂ%% Bt 1658 cm, EF
AzF 476 cmo|oH, AFL HAE 624 kg, FFHAA}

589 kgo|ATHAE 1)
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3. FAGA NN FFEA
FAGA A 271 EA AT A yoked AT}

et By TR AU  WFLEFEA
= ot 1389 A4 gurte] SgEaelNe A71EA 29A4 Ag
S s isn ) yoked 2= Ha vs) AT AT S
A 16 4wo AAELS) FR7L Felsbl e Aow vtk v
' Z=x= =
whe] & 3= 4(250) d, j“ AL FAE FAT Aot g AL
= 12 ( 75.0) HERATHGE 3).
A 16 (100.0)
AR (A 56.8+6.72 - s
FHNONL) 24.2+5.49 V. 33
g2 do]zte](em) 542 )
) sttt F8 A W(base of supportyel Al 72 F
i:l%o%k@ 62‘4+5‘89 Sl(center of gravity)S fAsh= sHE dAH
— (Nichols %, 1996). 8L §A317] YJalre 535,
2. $EVANALY FHEA w2 pase) gEatgel Badelr waH T4
SEDANNA A715A AR HH(self-controlled Qe &5, 34, U9 AR, AF, B AA
KR group), yoked 2342 He(yoked KR group)3t 7243 37 Wk HARE AFTste AlAA 2 Sx9)
o] FRAFAAT AVEA AHRA Hero] yoked A HE Y xlo i3t ARE Hdsls AGA 5ol x4
A2 FHtkol] Hls] AAlF LA (postural sway index: THAlexander$} LaPier, 1998). 54 Q4+ @23
SD, Zw(left/right: LR) % XF(anterior/posterior: 8425H fodd FEE FHste] A3t AXE =
AP) AAERS] $A7 folebl Ae Aow yept  ERon AT Bed 28 ¥ Ut
thE 2). (McCollum 5, 199). 0|5 24 & o]= 3 Hid) &
H 2. SEGAANAY FHEA =21 (em)
FaAT EERE B REaA = b
A 52 A5 A7) €A 31+.07
-3636 000
yoked 38+.16
U T8 271 EA 1.01+.33
2,166 032
yoked 1.15+.48
AFAAE 2 271 EA 1.06£.29
-3.143 002
yoked 1.25+.47
E 3. dAEA AN FHEA =1 (cem)
FRur A3A4 AR an U b
M s LA G A7 A 31+.12
072 008
yoked .38+.10
S E8 A7) EA T+.27
279 011
yoked 1.01£.23
AFAAE L. 715 A 1.15+.48
346 126
yoked 1.29+.30
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A7 HAEE LAY FHFAE oHA =i, A=
e =AY 7]%*—'1 45 AFEA FHCho
5, 2004). Lee 5(1997)& fféﬂr 7154 &F
wjg- =2 Aol dtkar
HEF § 29FQ Ké% I AAFHEL2 Qs
A BAE ZHA "\tHHolt 5, 2000). HEF ko] A
ZIRA Al QFEA S THAE HES IREF HAIE
o] HlwAT B ool HEF A 54 i
Ao A o] B AHHDettmann 5, 1937; Bohannon
} Tinti-Wald, 1991; Shumway-Cook %, 1988). Yt
o=z Hupll ak= PR A 85 SAZ AT
FotE o AA ARk o] o X}*ﬂ«] H| A
EAo] Yeltar(Dickstein &, 1984; Hesse 5, 1998),
olglgt 25 A9 AFTH}l e E4E 25T
7 A= Ao V)EE TEES FaATIA "En
(Sackley %, 1992). w&}A Hele] Skxte] A4 7%
2 AGS siA BPEA ol V¥ Al & A
HIt A2 AlF OM] gk Wt desiy $= 84
9] #53 AFTHIE fF=sler chHolt 5, 2000).
=% =Y ﬁ‘é%e—:‘; Fe Slal HEus AF
Aok= = v g {O]E}(Engardt 5, 1993;
Walker -5, 2000). ¥|=9le] FFol= A3l AlE
Wl uhet @Q(fadedMEuH(Wulf 5, 1993), 29
(summary) IE=®(Carmnahan %, 199%; Young®
Schmidt, 1992), H+t(average) 3 =" (Young¥} Schmidt,
1992), <84 ¢l (bandwidth) ¥ =¥ (Butler 5, 1996; Lee
9} Maraj, 1994), 28|31 ®l=(frequency) IJ=H)
(Winstein, 1991) o] itk 22y o]} 2 WHE

1l

& dEe AA AV N Solw BaS TS
B gEtgo zasithn & 4 de SR 5%
2] ol olzol WA Ralditk olH@ #AIZ a5
7] 98 SHRel e FaAshs A71E%, A
& ANSAN=MS Al A=A e

I

5, 1997). T3k A71EAle] a8 digt d4e Ad
Fd B AAEE EopllA EEFOA Ut
(Pinard, 1992; Wulf$} Toole, 1999).
AR Weke BASAA T FAL
QoA BE WHEC] I8 FL ofA|nt UlFE] W
‘3‘4501 HHAEY JHRT= XFA =3
= hfel EiA F4 FIHAE Ho| Aotk
ﬂ—_r“’ﬂ/ﬂt X 8AF 9159 52 = H837
A TAHY 5F4 A=l AU)EA AR AS

o re i‘r(

A gate] 5] BHE Hlust] Btk A71EA 4
A 2lo]  Hupe] Fxpe] FHFHol| ofulgh JEFS T
NeAE dolry] Ydted 2AE L A F(postural sway
index), W (left/right) & #%(anterior/posterior) A}Al|
T8 5, w9 £ U ¥HsE ARAHA FA=
ol Tt A7)1EA AR 2] FHAHRE Lolr 7]
A3t yoked A¥}A]2 78‘7}% 3793t vl o
SEaHE golry] S5t FHAY 24X F A

A2(KR)] AlEglo] -ﬂrxlﬁ*}—— AT FA HA
o] 713+ A7EAl AR SFaHe] ik 48
ATe] 7IREE FaE &St Chiviacowsky 2k Wulf,
2002).

FEDAA  A71EA AR FHAH(self-con-
trolled KR group), yoked ZA¥X]2] Hek(yoked KR
group)Zte] TEHEHAZAY, A7|EA] AFA|A FHEo]
yoked A#A|2] Feto)] vl AAMFELASG, SH 2 A
T AAMELe] FAE oA He AR UETH
(p<.05). Wulfe} Toole(1999)E =uls F3F FH 9
BEA gt APl 75 Hs| sE2 FAYA
§l A& A =] yoked AHA|A Fetol] B &
4% 23E Yehltkal Baskt) o)< Janelle &
(1997 9] A7 E Y5E vk Aok # A7 2R
A= A71EA AR @D}Ol yoked A¥A|2 H
ol gl ZpAlE e gt BE AFEY] FX7F AA
Usith o= w9 EE¥o| yoked 2 A Fthe] H]

¥1=J
of
(i
%

sl gulgom Folso] FHE A Aole & 4
e Zolth. E@ olgfd Ant gAEY FEH
Folo] 2242 YBShe AomA FRAAAY 4
oz ¥e] YEAo] ZolE BASAAL Aol )k
Re Aged we Fas gl & & Aok @
W, SGEdE Yohiy] A% AAGANNE 4715

Al A2 F o] yoked AA|2] Fekel] v 214
TaAF} F AAFL FAF FSHA AA e
Fom(p<05), AF A EL FX= g 2ot g
= Ao® Yelgthp>.05). o133 Ade d¥58S
7171 1% 3kEH SHAME A)FA g=e]
A AE %‘% HZ” Addet & F JS Aotk o
ks FA A ZFol7b gIAl UEhd e
Hrpe] & 50] erT v:wg:w ol HAEF A
T3 ZHol7h YA
&2 Zlolet Azenh Hé o] 3|8 &mo #e A

T4 Wade 5(1985)2 HE5 £ 3 L 2738
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A 3)Eo] 7B =A W=, 61271l AAH AA
3] Pty stk AT R V54 352
3ol o]Foizlthar stk Olsen(1990)2 ¥HEF 3
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T2 3 EE JA IHY o|Fole IHEHT]
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Al71e tigk ko2 o] AUt BS t BAE Ao &
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2 dAFe AEFNAEA T oYz EEA
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T e RS FAA AT VIExRdd 2=
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=

NFI
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e 2
O = < o [

]_
oz AEs A7
o AvhE A9 Al A A
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& 17171 913k ek
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LAY, FEACIA AEA AAAY A9,
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