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Effects of the Content of Knowledge of Performance

on Volleyball Forearm Pass Learning

Ya-Fen Yeh

Abstract
The purpose of this study was to investigate the learning effect of the various

information of knowledge of performance (KP) in volleyball forearm pass. Forty
volunteer high school students, 20 male and 20 female, were assigned randomly to the
group of error-related information and the group of correct-related information. Their
mean age, mean height, and mean weight were 16.3 + 0.9 years old, 164.8 + 6.5 cm, and
60.4 £ 11.9 kg, respectively. The acquisition phase was two days of 120 trials in total of
volleyball forearm pass to wall. Fifteen trials was a block. After every block, participants
took break for five minutes and received the information of error-related KP or
correct-related KP. After 120 trials practice of acquisition phase, there were immediate
retention test and delay retention test of the volleyball forearm pass to wall for one
minute continually following ten minutes and one day later of acquisition phase
respectively. The times of the volleyball to the target on wall was adopted to examine the

statistical difference of experimental groups through the 2 (groups) x 2 (immediate or

delay) mixed-design two way ANOVA (oo = .05). The results showed that the skill

scores of the group of correct-related information were higher than the group of
error-related information during the acquisition phase significantly. The learning effects
of two retention tests were showed the group of correct-related information better than
error-related information (ps < .05). It indicated that the correct-related information
could reinforce the movement perception of the performance for the learner to benefit
the volleyball forearm pass learning. To provide the correct-related information of KP is

not only the performance variable but also the learning variable.

Key words: augmented feedback, motor skill, physical education teaching
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g E o ERF Y AL - @ e
G O I N CIR A I TS B L
A A G F B TF BB E ABE o B A
PRt Y N e e L ow
B chi g RV o A 0 K B W E T
B> @B FH o o 4 o 3R o8

2N L B X P KR DEH RN

v oAk g Al e o

FoOEFY A BLR DR LR

( Schmidt & Lee, 2011; Swinnen, 1996 ) -

v oA LA e p o @%%‘Tﬁ??ﬁﬁf#,—

o w A B B T H Y M egRaE o FOF
g & oo ) v 4 (feedback) £ dp
T % Rk A 3R A L g
» IR B OBR o MY E AR AR
g F ~ EFREIRE S S R 3
LA S G = el - R R B S
g # T A 4odp B

14



2

-

m

=

4 i R TR iR AR 8 H o $ iF A o % { AR F Y op o
B AR FEYRFRBEAALARYE T R RG - 0 F A G
7 % 4 (inherent feedback ) & f£p & w & 2 3 3 £ v

4 (augmented feedback ) & # ¢ & w & & f ( Schmidt & Lee,

[ 4

2011) - p A & A A EFHF VY ELY 0 B AL TE A g

»
s

En

i

“*

AL T AMBE R R AR A w4 RS

AL B ERROBE G E S CF LR B
BRI e TR FEALADERFYG A E K EBMY R
I g FoeToif en ik oo

Magill ( 2011 ) g dp b v e 7 & RE Ty 4
knowledge of performance> KP) 2 2 % j& == v ( knowledge
results » KR) - # R JjE w &4 L 45 B # Bt 7l K F & KR
CERL TG RE FR R RS o L (KPS
FEEFTTYALHEV A TRER AL I EF LM

PHERF RB R P BRET B R F ARG L

cR w4 (KR) ¥ 0% % 3 &pd Tt & &5 2

{?%ﬁ*ui#p%?ﬁ” B T pE o W o B TP AR 2

FRER - BB D e B hEE R SRS ME L
7&312\5-%‘3353—%21’&;2\‘?:%@%1%5:2&?@,&é‘:”:‘%;‘é i ¥ - Eghan

1988):}9 P,..‘é‘—;-ﬂe_'rﬁjéﬁrr(KR)é‘Ei‘iﬁﬁ%?'fqz = FE R Os

I

TR T XL mb it R K ERL
oA R AR FE Y Y Rk B AS Y EED EZE D
oA L kR REF AT EE DM ERAETFE R L T A
PAE-BETALDEESEFBLILEY § 0 T2V
Ao~ DX fEp e A¥ AR - BEFSR R F K
g
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YRGB T FIA S W B K P F b v L
BEASY HFAES R FAHEAR SRS AR
$ 0 % B i 2 Y gk % f ¥ (Adams, 1971; Bilodeau &

—

Bilodeau, 1958; Elwell & Grindley, 1938) > R # 3 % dﬁ i
#

PRGBGSR 2Ty B LA RE Y F R A
B ’;E%“—} iR L > BAET X R FA A G R
chds F 2 LT W % 9 6 v AHdmmeE = .

KA FHER SR BTG L § R EY F AT
Mob A R oA LR AR A BREEERL PN 4
A o A ok B 0 F Y X a

B FHPERLLSFRL-BRFLEEd BT

S i o Bl g A M AN E v A AR FARE Y k%

MY PR E T ohd i

bo

B # R
# 7

7

L hofsg  FF L g v F LR PEEG

Tl

SR
o kIR D Aw AT O R_EHE Yok o 0 iR
[ E"Jit‘?ééféﬁ‘r"ff fs > B iv & R oo % T P BT OFR
( Salmoni et al., 1984; Schmidt, 1991; Swinnen, 1996) - xj:i}u
o3 sl ¥ B ® (guidance hypothesis) > + % 3% 2 % 3%
hz o REFTHAEEZGHDE P LAY KR AF FF

3!43 ﬁq*‘i,’\% o

S

AN
it
&
X
T

L R e S A w4 F_od w4 s R - %
oy F a2 ER AL PERET R G AL T RFF Y S
z ( Nicase, Cogerino, Fairclough, Bcois, & Davis, 2007) -
AT HE Y oo A B L > Schmidt and Walter( 1984 )
B an LhH i LR L BREEY S okl
GF R EETHEFTOIE S HIAIFY FP e E FH
oA B EFHN e REAROR P Y LAY FE LR
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Plpe 8 Y BB F 08 783 FY Frrmid 2w b
AP YTKREY > KEFHEHE LS TR B R
Leh & v ¥ B e F 4 & FHa e »appd
BB MR PR EY PR FE R E AR
fi kA p o @ (Keh, 1992; Wulf & Pfeiffer, 2005 ;
AR 3B FER S mEH s EHE 2 2009)-

HugFyora o PaopmtF Y RIE 1L L PP
W F EFrmd L hu > KFEE R RS KR
woAE T 2 - B e oo 5 d B o ow A o R R F R
g a2z Bl av gLl ReFgpd o 1w
iR A =N > IR A T S I NP S G o - R R i Y L

% = & v AR EE Y g

b RS E R BEEFL AT T L AEE Y
R P BRY F AR FE O v B OHE B o KR BE
R sl B Y 481 EHEE TG KR P F L BFF
Mata s d > R F Y F FlFE KR k2 2 3 3 % /i i
(recognition schema) &3 B - @ 2 jd ¥ & (F hi= 5 2 3
e W EHEEL D AR B FV NEEPN B A2 LD
@ﬁ‘?}}?}ﬁ’7»@1‘3:J'J.@_ﬁfrél't"j‘%,ﬁ,’}_jiﬁbﬁr‘:i%j 1 & IR %
g ¥ 3 »r§ e - i Salmonietal. (1984) =« ip 8 R R R
KR’JJgiﬁz“%ﬁ?—‘ﬁ’:}?r.ééféifi&ﬁ’ﬁwﬂéﬁ'uﬁg,g:lé;-ﬂxf’/,‘rﬁ
Eﬁ“féﬁiﬁéﬁﬁﬂﬁéf‘*ﬁb’*&#ﬁﬂ‘]&tﬂ*éﬁa‘%‘rﬂf%&’éé\lé%fé
;ﬁﬂsb"ﬁ&“%iﬂ’iﬁéﬁ“%‘??'ﬁ’é&ﬂ%%"’a‘P\ e R ATA A D
‘?’fﬁim.?;’i@ﬁ%%@%m%fﬁﬂﬁmm@c’fg,jﬁ{b%éﬁﬁﬂal
# o w (guidance hypothesis) o #1 0 » 12 3 & & & s a0k
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B s
&).u

BV AR THEA Ry A S FF R RE R
A2 ER BN AEL EREFAYT R e g S
TREEY S DA v RS P F R T
w4 ¢ * pF 8 Swinnen (1996) - & 4p B 2 %
BRI ER > 57 RCPEY FER R ESHE A LR A
Eogiw A 4] 0 F oy oM A w Ao o K

KO- ﬁ # T B 08 ¥ (Sherwood, 1998; Lee & Maraj,

¢y

e

34

= B4
F

1994) -

S AP SO TR S R = o I/ 21| B S

- ¥ na

\5

v oAk AR 5 o G Bt s
RN HEY o RAESOAL AL FY x s P g xR
TS R o ® AR Y F B R R w4 R e F o Schmidt
and Lee (2011) 45 1 8 ¥ B ¢ Rf A% K v g4 F > p
R w A F b gL i w 4 (faded) o ¥ BV ¥ &
e TR RB AR AL EY FAERY By & 2
RO o R S N T A R S ¥ (T
Ry BBV FTRARG P AEYFDOERT L EEH
A S

i.;ﬁ%—ﬁ# Ty v AR ERY AR M R B &
#g & o~ & % 4w 4 4 ¥ (absolute feedback) - 4p ¥t w 4 #F

i

e

he
3
%
A
¥

F (relative feedback frequency) & % o % % v & 4 ¥ 45 9
L 2B RBEAL? Av gk A PRy RS LSS R
Z oy o #iceny @ (Schmidt & Lee, 2011 ) > ] 4= 100 = ¥
oo #& & 100 == v KR P| & *H*iﬁj,i%u{ 100 =% » & % w 4
X B B R oo Bt dg: X F] KR v =& gcx;rt P O NEE SV
R L FAAHEF o M X OB RBMES w gT R

100%KR ~ A & 2 =x 3 @ & 4 1:'z‘3“€§%,7£{50%KR°
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Ishikura ( 2008) m % f % z 3.5 = = +F # o % & v 5 &
Y E&w o w2 R AP e %1929 4 2 15 @ &
4 » fe 3] 100%KR 2 33%KR &= - ¢ 7 = B -~ 60 =x jE # # &
T ~ 10 » 488 24 /) B % F Bl & o %

i

SR BEFFELEY
Bl % * 5 > 100%KR ¥ 33%KR & 32 i+ % | £ > a 33%KR
Bog 3 100%KR - d 4w o 3k & KR G w 4 3 R 0 v 4R
oA BN FREARARFERERL L 3 FY xRS
Fer o8 kemdp W Am g » %#FE > % ¥ Winstein and Schmidt
(11990) %5 & % & * & & 3 # B o B KR Ghip 34 F
EHE SR ERLODEFTD T L - FEAREA TH 4 KR
AR S T R F BT TR Rk G KR
T RFATRL G M E o g F o F M KR v 4
A Fr G B E R R Y

Voo R ME A BT A
( bandwidth feedback ) 3 %

S
S S SRR
t R H oD R

= - [P e
A S B E L M A

v

e

ST L AR T

34
T = M

& W

F_k
‘«3; Wk

R o d R SR S
L% %AV A B E v 0 A
R #

g v AR %’%‘g?—ﬁ:}i;é F IR %
g R R w g R R
#% ( Sherwood, 1988) -

I
3
7

%

B 4o # 1T & oF B¢ F i P

S 14 - & % (2008) A B AR PR F R EE
( bandwidth knowledge of results > & # BWKR) # 3t 7 F &
mH B T A R E Y kR KRB 90 L E KA E B
1 F 5 ®E 4 5 3 BWOWKR &2 (7 % 100% & » KR 2 >
FhFREEXREE R YR NE R R

i %k > ¢ F o E it REERDL ) o3 » ) fo BWSE%KR

19



B (FhF aE R REG AR TR S A B% e TP R
o I B 3011,529&7%[@?}%,gi?,';g—*ﬁurgpf-%
XAl R T E ek B hw BN F A P R R
£

L 4u
—“Ff’.‘iﬁ:i;lfw’g # T2 % % A 10%e# T p & & F 2
b w303 2 a i RGP o d FRE TR N
B R B ko B Al p R EEHR S 5D A &S 3.8 2 A
BT E fe  fRIP 27 - 33 2 AP 2 e d B iF oo 2
T EE ) B R EEFR AEFTY G HFE L BWE%E
xR BWO%: @ & F 8 % & %4 > BW5%E BWI10%

B OB OF R BWO%: & TR T REK DB HEALY  BWEY
B F R BWO0%:® BW5%% BW10% e & % & * BWO0% e
BW10% e % ¥ & > BWO0%®E » 2 k £ & & i ¥ DK + % % &
ot Bl g2 e ® o A 2 F ¥ BWIOWKR & & - % 7 % % R
BFENRFY FHFFFREEIREFY AL A LEA
AT A A BT FERYE TSR e
MO ow RS s g RAFY FR TR E Y AR

P et v A e 3 5 g g oy TR A Ok R

ARy oREFY F ARy gL B & F(Janelle,

2

im, & Singer, 1995) - B X ¥ 5 = 3 "
FY AR F R A LR EY SRR
ANKEEY RE o d BV F LB AR LB PEY ] p R

a4 0 @ 4 Janelle et al.3g & 1 d F § F % g A

2. 3 LY
F o N N
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¢ 3 =z

& L 4 o B A D

A5

3 4
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¥R T AR s F
Eop oA A v 4
# v LB~ F Y
XA BE MO g 3]
2om v AR oA E oo
12 = & F Rl & - #
IR
BT A oot & F
A EHE TR
How G F R
Bop o R H SRR
g Lavery (1962)
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2

5

& i
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1

(I §

F_&

Ed]
2l )

5‘_‘;«:

=) RS g EE A
v 4L ELEY
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ool F A e HARE

S 4

o
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-

it ‘FE Ao
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4 pr 4 (Janelle, Kim, & Singer, 1995) ¢ 1 %
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Moore (11991) % 7 HF #H # & v 4 > H & 7 2 R T 5 3+ @
56%*%7; 60 & =~ & 4 » F g 90 =x >

AR BB EE M ERFHEA G 4R BEY X5 1S

7+
T EFAEL YR e

3% ~7 % % 15 = F @t B g3 ﬂ;—‘ﬁﬁawﬂ%’&wé
KR (15/15) & » # 45 éh £ & # 15 = » % & 15 =x & KR ¥ 3
100%KR;a KR (15/7) &= » 45 @ # 15 % » & & % 3 7 =%
KR(% 9= 3% 156 % ch@g %3 KR)» 9 47THKR: # % L
KR(15/3 )% » 3 % 15 =t » & 16 3 =x 4 % 3 KR>* i 20%KR

B & KR(15/1) &2 » A 15 = & & & & 8 1 =x % 3 KR>
H TWKR - F % % % 2% H > A T &R E A X S 5% F P&
P e R EF LR P F KR (15/15)
oo B2 ARG R A H B R B AT E Y

’i]&ﬁiﬂwgﬁg%_otb?%iﬂ@’)ﬁi‘u’é*’fﬁf—?ﬁﬂ KR >

FRESET AR A HEE TV RE G T G EE
oo P B kR RPN M2 FEA A % (Schmidt &
Wrisberg, 2000) # ff & en g it > (wFd R E L F Y ) 4 3

FLE 20K 4 KA - S fE R R A E B S At &

S

s
)

Fl ¢ > Schmidt et al. (1990) 2 % & & 4 & w» & > v
éﬁ%ﬁﬁ<%&:§+@%ﬁeﬁ‘ﬁv;§§%@;ﬁ_& Flsp R KA K > f§HE o iF
ﬁﬁiﬁﬂﬁ?"?fﬁ*ﬁﬁ’—?‘ﬁﬁlﬁ*$°#ﬁ AT Ko E
BHR AT BREVREED T OAEREVRY G LT A
WY kPP axF oo FUG R A5 HYHYT K5 525

R HFRET oMY K AFRF IR REDE R R E
FH T AL HHELEY AR A2 E ok %Y A
f R E - @Rl TRY R AR RY EY D

-
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7185 foeh kB 7 A B 4 s fh KB kAR S E B 0 FLx
HE s E: 3 2 KPE ~ 85 KP 22 5 4 & 5
% KP 2 5 a8 KPeh & & X v st & v it 89 v
B KP @ L5 DR (MEFD TR
Bl (8@ TH -FEFRE ) ok v (L7
BiIFE) &> 2F75 Rl 2 R FHEDTH %% HT
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FHREY P F ¥ H SR FEFLE RS2 F S
E F LR PR S - G0 L Fe- BT
Do 2 A pEEKG 1.5 22 % > g 1.3 & % g gE
BB 1T R oo EHE YRR F e F L R6 SRR -
e HEFEH B EFT RS F BT I H R BRI
% % £ % (ratingscales) zZ =& - 9 % % ## 23" 5 &2 &P
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B
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v
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(- )F ¥ (homogeneousness) # %

HRELTmER&FTLERLOALAE L 2 & F 4

Aul LA BHBERTE A P R B g

-k

Z )% - % JE # & (acquisition phase)

PR B RKG AL 5N R FREDY B

7 60 EE Y B F R 15k KL 5 A s

SR VAT S R S T B - U S R S : S A
AL X RRFRE LT RFERT 5 B R

(z)% - = & # & (acquisition phase)

¥ o2 x A e BT 60X EEFY HERE FERILLE

L 5 A e R KRB B R EE R ER T L5

E5 AV I - S - A O S N - -

oA MOy e

o»

4“%?!%?%

(= )= T % % Bl % (immediate retention test)

EE Y 22 ki 10405 2373 K EH TN Z

T Tl g BRERPHK - =TEF KRR
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(7 )= & % F Bl % (delayed retention test)

Wk g A T RT RIS EFRE 24 FE LA
Wik Tl AR BRI % S PIREAA PR R E

5 7 & TR ARE e A 47

ook R B T Bcdpo oMb 2 fE A H TG % B iAo
EE A RF RS F 0 BTN LR AR

o2 (e ) x 8( R RE )R EKPZFF R 2o
E

( mixed-design two-way ANOVA ). 3+ & % = 4§
BFEarsag it g ew i hzikrs % RFLEH
E:

i
By
® ¥k
I3RS pE R FALRE O ORMEFE SR %K (simple
main effect) evte % > £ 2 » ¥ 2 3 T % K& 238 ¥F L 8 >

Bl B 22 7 2 F1F 2 B 2 % hi¥ % 0 ¥ & * Tukey i 7 % 1

Wod 2 A 5 e

N~ EEE A E TR T

Eﬁg&i’ﬁ_?%%‘ﬁﬁ-ﬁi 15 = % T 15 > % 11 3 & iF $& i
MmO s 0 B B TR A K F Ak S: 5 A kil
/”\’#;ﬁf%8ff?\fﬁl&°?%ﬂp%§ 1 B " ’lﬂi;ﬂkﬁ#’%‘ 20

Lo fF R R R hE EE A ¥ 0w Pearson ff £ 40 M 3 X

11 38 & & (v 22 A chip M Al - 2 % B 7 11 58 # (v 32 & 2 4p
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VN S A T A A=

72 (En ) x2 (2T B ) R ERY AR K
A ¥ > ( mixed-design two-way ANOVA) - ¥ 2w % mos ¥k
B lr ¥k FAEIHEFLE FZRPYKOEF K

® a2 7 3% o =.05-
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