91
Ff*'ﬁ‘gfl’ﬁlﬂj‘a 5722 1] F191-114 (2013 =+ 10 *] )

mEEEMEREB RN ER R : FRIEERE

B TR EE Y ohE Bk o SRS W R
BRY X R arn P TERITRY ZRTF 0§ 2 F nF 33?"”1»;‘
Bl PR fAdl mﬁ mEELE SRR AR RPN PRY T #k S
HFEARR BT T ORY PR AT F"p{— BEEHFL IPFRAL - 27
9 &_#ﬁﬁvrr%ﬁ” v’ g&ﬁe_@::g,: PFAPTF R RRIPL ITY 0 A D
RY AR LE R FRY mFEF Y »ua 730 pp* 22284 (X
i;’!ﬁé%‘24.3i0.9}%)’ SEH A D T90 %24 & ~T45 %-12 4 | &8 T45 %24
Az RFZERNZF AP T 2 2E (Tehp EEFEF L 999 )
EEEHE 24 | T RIRGHFALEE R i o I LN
a}ﬁﬁm@%ﬁggoﬁﬁﬂ+%ﬂ$9ﬁﬁt%%ﬁ%&$%’%ﬁ(n
F45 %24 & | @ﬁ@@ﬂ%ﬁﬁ&fﬁ@#@*?ﬂﬁ@@><&‘@)£
B2 LI (e Y BT T HEFLRE p<.05;(3) EFY
L;g;.ﬁgl fThf — = .:ﬁ ?élrmxe‘.#bq< THFLE p<05:(4) 2 ’&_lﬁ-
TR - RIRTEE - MR S AL ELE (p> .05 AT
S L D RARRRERR > RO PORY I ENR AR TEAREFY gy
MrxF i & - R iTARZ BgEaE bR o CERUHEFYET AV
REFFRTEDEY Kot Lo AApRRY AT 0 T F RAESFR R
WRAE - B TRREFY 2 RN igR -

Ry % Proaviay By PR
Y

G T - 35k - sk

FRgE B SR BT F 5 > mermaidsleg@hotmail.com



ARRREN (S 1 PRIESER N, © BT E 93

- PR

PRTEVpef= AL SR P2 IR 2 IR KM | (TR s BV A
OPEDRI = PRV 2 RS - ORIV ek U R R -
RN 1 R R R B ) - SR e R A I I
(efficiency) [’Elfé?j FAHESPIL RIS - Welford (1976) l%k ECIiENIN
fE EALE%ng (learning) rég Rl uu SRR AV TEE (accuracy of
performance) [IUffzd. -

Rl R TR NI A s = U e i
SRSV YEFVERE AP s BRSO SISV
%ﬁlpf@fﬁﬂﬁ:‘%?i&ﬁlfﬁ%#’@ 2 FAu¥sEe (Sparrow, 1983) » I Whipp =
Wasserman (1969) [ " % 2Rk iufifIfel SV 2 s ot 1 - T i
oy RS (AT (I S PR R R R [
ORI o B ES FHEATT > Newell = Walter (1981) s s
e tmielpl gsg el fh s Rl pUR R B (Rl | RV > 1) Higgins
(1972) PSR > 1225 FOF T - Sparrow (1983) FELF
FE- PERREOEAE T R AR T (PR SR - S
EEF R 5 }HL“lﬁiﬂﬂéﬁl‘ﬁwﬂﬁ%pé*%ﬁlﬂJifPJJJ - e

FIRE ) MR- e T AR T (SR SRS T [Ef YRR (R
Willingham (1998) ) ( =5 FLRLED (S IFEH » i) (w8 MRSgg - 5
T~ PP EIRERE oS I TR TR [ [l
SEERIE 35 o

S TeER PROARIRP R DD RS TS s i TN AR S S

SRS



04 AREREN (“Sff 14 PRI [NE © iy

WIRS § SRR > 0 SRR R G BN T
AL FADe SRS S T PR I AP o ISR
BT (IR R R 15 S RSP P R AR 5 sy
PR [ BRI - IS BRIV -
g2l E) DA = T pUMSS. > Shea, Wulf 71 Whitacre (1999) r?:ti
ﬁi’ﬁ‘”g”ﬁilﬁﬁﬁ]ﬂ*iﬁ“ﬁ% [% (effective) Z¢ | F{% (efficient) - H[] > &
TR DRVERTR TR VR S - TR T TR R gl ¢ e -
Vil ST TS e LR TR o S ERLA R ’Jfﬁﬂj AL TG L 2
A% B e Mentzer #[I Konrad (1991) Fﬁ;dﬁiﬂ« fj (2 Y Elﬁﬂ%am’ﬁ AR D]
D AR CFIRD SERVEH R pubs - piiiln et T e
A7 Lo ppverp o b Pl (input) =R (output) [H]EVESSRES & HE A pUsy
FgeFta o
S T R SE (SR R A R PSS IR R
AL Ammons (1950) #7533 1S (a9 TEIVAEREPER » ST R
PR TR 19 50 gl A = A HEE 8 ) P LR IR T ™ A - ROl i if
RMIVBFZRR VG a5 - (LR [ [ CRLERIR TR 5 iy S e
55 ﬁ@;ﬁﬁa@ > I U [‘E%IEI??FL@W o V% Baddeley ¢ Longman
(1978) SFEFIF 53 (HIOUIBR » AU 50U T 5 2 I ] o G ==
TRERS AT o [0 P LR Rk 53 g 1A v T e e R oL > [
IR H RS AR AITE 2L T > HAE T Ammons (1950) [P o i B
HTE i 8= fiea Eﬁéﬁﬁ@“ﬂﬁﬁ@t o M R SRR e
SO AP - ARHEERS P LRI oAl > G O (R0 AL (Schmidt
& Lee, 2005) = [Py Il Reesdi - R I TS5 S =t S RS
PANEERRY - SR PRI ) S SRR B 1 HO

Ll



RRRREN (S 1 PRIVFSER N, © BT EE 95

i~ [0 T (RS Oy (S E R L Vi Lee = Wishart (2005) &t

EF A S R snﬁ gt F”isrﬁlp T ’rj%ﬁﬁi Ammons (1950) pJ’FJI
EAl J\li“tﬁ?ﬂﬁ’%?’iéﬁ%’@ R R [ A e B i A B )
RYTEIF R kL E st ) SR S R 5 FIAE AR

BT R WAL 5 IR - 515 Baddeley ° Longman (1978) [
R e R T RNEE ey = B R e R T
TE AR AL E SRS pUA ] - ARV ETEORLED R
T et e R e T R L A E L]
IR B T H R S5 OITNE (S R -
NI (SRRt L (SRR i AR B i
B ERMT (ESRAOPT ) SR ,ﬁﬁm%?ﬁwa'g B
AL P (practice seheduling) ¥ T e
B (FET2) PSS (Schmidt & Lee, 2005) - 1M VB (trials) LG R
(e P 0 R > f*uF'{ﬁ'J*ﬂﬁf’*ﬁ'Lj5ﬂ&ﬁ”*§T(F&5V%ﬁ)" N
BRI AR 2 M g BRI TSR] (Learning set) fufRys »
R Q BT e DR B BRSO )
ot CUBIH I AU S48 (Tawney & Gast, 1994) - HHMH TRy - VRS
(5 T PSP (SRS Fs e R T
PR y@*ﬁ(Wﬂkmmwﬁmﬂ%°P% R S5 O
HIE) 2= FAIF T (duration) RLIS PO MECEIEIS o (S Sl Rt o

PUINT /3R RO R AP
$ok - U IS rE;@‘ﬁiF“F’?EﬂL'a” [P ] e S LR S

TG o YR AT IR R AR R e AR R R
R FIRRI A PP T g R0 S e e & OBk i B



96 AEREN (“5ff 14 PRUISSR[Nk © i

72 A0TSR RO B A TR DR ~ B D

AR T AT AR B « (o AR T VB v 5k B Bl P

Sl PR R T PRI

=~ AR R J/ELJ%W{“*EWL* A T ek
VYSEEIEL RS ) Th *J[tékﬁ;la’?aﬂ?ﬂ NG CI i o

S AR RS o TR L E 2O T B - SRR
SR VAL 1) r;m‘e%fﬁé?%% B s 9
FARFE | = P e S oz B g o0 PRl T R By R E

S TSP EHEY ) (ORI o A IR s

«E\‘\ﬂ‘s s

-~ HEREEY

im‘aﬁﬁ% 30 & (I~ % 15 0 praEssp g n )= ey s b (2

#7243 0.9 70 FWEREEH > PR TR R A > SR REEE T
FIFEES VRS T90 %24 55 245 %1257 A1 T45 %24 55 ) 2R BREEL
EOREE & o ik bl ) L:Fi Jo
C S R

PO R B > R 2T IE (R MST IR VR420) -
IHEF AR (Rl : Logitech » TIBE: Y-BP62a) Zi{EL » [ Rl & pufsi =
Il shar s — o YRR L T Z I R] SRR T L TR
=~ YERHP R

R HTEERIR T Y #e LI S T
RFHET I AR L SRR = 1 1 SRR SR o T Z AR R (R R

X

+

-



AERRED S PRI ¢ AR 97

(EREF = A DRI AR R [ MR s IR (14222 V)
ST TE S ST A (T L~ 200 350 4 VS B RIS (YR > B
TR TR 2 -

5.7 cm

L G B T Z S E ) B (e

B2 BRI

P~ T (ERI R R
(=) = ek

APHF R R (1> 42> V) fgih = B Z 78] &85
Z AR BV AVE (1 10 1) PR e - Z R
U= R (PSSR 40 8D (333 1 333+ 333) (YN 1) o APHSefRg o frogih (et
TSR PR R invariant feature) » - T [ERURIHCTR- A1 (E
AL (Schmidt, 1975) » 4B R #7111 45 5-24 53, 1190 +-24 5
FRE A 7 S o (MSRPRIGD (2007) T RRIEREFOH R (11 BRER (= e



O8 AREREN (S 14 HRUISSR [Nk « iy

fﬂﬁﬁ~E%%ﬁ%%%%@WEWW@%ﬁﬁ’%?9m1%f 2] LA
il ,Frf”u 90 - Eldst il e VEIED > T Ff VRIS =745 TRk
liﬂ‘hﬂﬁg Bkl o FEEREIFAE © 45 *-12 5

o PUAEL Y RIFREIRHRT SR S R Z IR A T 1
FREp 999 Ty (H A (S RIASA ) L FPEAEERT) < 145 %-12 55 4 A
— WENEVAEESTE] CEaE 1)+ [pIER 10 S S FY) 167 5tRY 45 ek

[EHTEAS (16 FpxdS FERE=T20 ¥ =12 53 8%) 12 535 o 8 PR EIpv st

_”l

73 N ;‘:D F45 R4 53 N ﬁﬁﬁ\gﬁéf;f&

K Tas T4 5) ) RESE - R AR IR £ Mﬁﬁf”ﬁ”ﬁ*lﬁ FATT45
WA 5Ty REFRS— VRS R (B 1 FY + [ 10 FD R 21 7)) H 32
Fpo b 45 SRR TR (32 Fhxds NER[E= 1440 Fp=24 53EH) 24 535 <
27 1) }%E‘EPW”&EF ED - 2o SRS pOtaEg - 57 24 05 LR 20
e [ TR

= RO P R (R R 1A o BRI LS R RS T -
R T BT IS > B S s MDA M) SR R T
( knowledge of results » fi#ij#5 KR ) /9t > %‘34 eyt FL‘ :[fjﬁ Ry
PSRN, S 2R - SIS ST (RGP > 1R e B
BT T R R (R R R 1 B

\ﬁ_f_ _—”H

A1 WD PR TS

- mp e P (SN T e
- - r"ﬁ:':rg 'E#l‘ = L s
=l e ) AR B

90 %-24 55 17} (FHS+10 Fh(p'e) +5 FPGHF=16 7 16 7)=90 -%=14407)=24 57~ 90 %
45 %-1255  TFR(ERE) +10 FR([pIE8) +5 FRCHD=16 7 16 Fpx45 - #=720 #}=12 J} 45 7%

45 %2455 LFREID) HI0 FR(pIAE) +21 FRGRI=32F) 32 Fx45 =1440 Fj=24 5} 45 ¥




BOBRRED (S 1 B SNR, © FITE99

(Z) drkrE

BETE e ﬁxﬁi?ﬁ%ﬂlb&dﬁx%; J A BRIV = 190 V24 55 ) A
145 w1255 A D45 K24 55 A e AUES N A BIRGET BV IS G -
H S ST 7 R F[;“g;gzhéfrls Wi IR 3 OTE e IFHRR
PGP 24 P EREF A 1T S H s SR PEASRE (S Ry
ERS O T T RS AR B IR = A TR B (Sl pg
SRR TALE T ED S 7 [NIFfRE RS- RS SR I - 1 FY (=) +5 7 (5F
) =67 > FUEIEHELL : 67 x15 K =907 -

Bl e ES
HUERIR P AGEEE (absolute error, B AE) LV M B RS

5 B [ T VD (e I SRR R IR P (st st -
Sk LIS
MEFEZE = YL | —T|/n
X E@Ej’ﬁﬁa&wgﬁfgﬁﬁ"fﬁiﬁﬂﬁ P FOE L) T ERE REER - B SREE) § n SRR

SEPE B FIPS ARG BR AC TR B o 21
ST < H O SURRETH IR U R I B sk -
t-test Eﬁ?&ﬂl[ﬁjﬁéﬁﬂﬂﬂjgfﬁ\ [ﬁjﬁm NEPRY 190 724 55 ) ATEE T45 724 55
ROAAR R A1 BT AR IR RIFS T4 R-12 3 ) AT 45 24 53 ) A
AE ff > S HERT R A R SR s o B

Sk AN Singer {19 TEHITHY ) (gain score) 53 HILETL VI (A

&7 A4 30 SO ERT 1 5) e (MR B E N (SRR - R
(e - AL IRPRRY RO TIPS TR I RUT B
HED > Y



100 fRRpH [ 1 Sk P, « T

(B 7 TR (EIVAEIRE) — (U= R (VAR

e % 1009¢
(8 i =0 7S (EAY AE Ml YTR) 0

PRI EE AR L] AL T90 K24 5T 145 K24 5 RS
TEERLELF > PENERFFUOTEF IR 90 5 45 5 WEEEA
MY DRSS RS - R HVER IR L 2D o I stest
YA B 90 W24 53 ) AU TAS R-24 5T ) AU OVERE SR FAUSE B S
B At 2~ R EEERE WL POl (S o [RTED SR e PP 145 512
53y AT TAS R4 57 | AEERER > FSTHIB D IR 12 S 24 ST
HEIZRDA o 2Egis DRSS > fRERLE ~ STEPERTR I %D -

PYAZ o TGRS S | ] etest ST 0 AR 45 R-12 57 ) AR 145024 53
A TR PV B S - ;}%,EFIE 1 Pﬁ@j\# %T\W?%Eﬂjrf Y
FoEF o

AR E R S pRR - [N RSO = PRt (R 0
FRH PR Bk FR SRR AT > ke = A (R 12— O S
(o J[Agke = A2 - VER(ER - S i EE UF L CEH i PR LSD vk o
AT Y o T ERL0S -

8 1

1

- ~ WY ER
A PIPR B P AR S ARl = AU F(2, 41) = 0.248, p> .05, 172
O1 » i f#I~ [HIUAARGE (AE) i SRR 1 & [%“ R [
[ B E 2 B e
» TR R (R R R
PR B FP S R BT AT o Ak A v e | e R [



ﬁ%ﬁﬁlﬁﬁﬁi@};ﬁ[‘ﬁr}ﬁdi : Eﬁfg Ej’%’?lOl

SRR (S RV PN A R AR A B AR - F(2, 41) =11.515, p> .05,
n2=10.37

(U S P R B T AT A > F(2, 17) = 4.09, p<.05, P
=0.35 > 7 (R HRRED [BEIE S AT IR 2 B o BRI B o AR
0.35> >0.14 » ES f@fgy}%?ﬁ,jglfj%@;ﬁ’rf# o AZfll LSD &S H g Pk sl o '
T24 53 5 R (M=107.43) B BT T45 724 53 ) 5 (M=188.33) 5 M45:%-12
73 5 AT (M=98.71) REH (B 145 7+-24 55 ) A o TGRS R 1= AT

(EFRZ=I A (/[qug[l 3 . o

200 - A —— 902455
A 180 - - 45751255
o) 128 I ceeofyees 457522455
=
j 120
= 100
! 80
60
40
-‘£' 20
0 : . : . : , , ,

Buf] (157738 (E)
B3 = AEYEREEpOR

ﬁ:t B4 1-6 EEH ] » R t&ﬁ«”?ﬁﬂ?

l

= ﬁﬁﬂiﬁﬁﬁﬁﬁﬁﬂﬁ R CoiEe s
LR 4~ Bl S SRS SRR IR TR o R (R g Pk i
riw?ﬁnﬁ&? HE B R (p<.05) F 190 %2455 5 (M=109.21) VY
RN PP T 45 5024 55 AT (M=123.15) FJRIFVA S R B ey
oVl v AR I ] R R B (p> 05) -



102 Aoty (S 214 RIS R N5 - e

261 .
g 180 b
- 160
f 140 _
Z 120 [
@ 100 |
£ 80

60
I
/ 40
/ 20
X 0 - ,

90:%-2455 45752455
A2 Wl
B 4 JEH PSRRI
R RSO £ ARG I (2F)) /R
s 700 1
e 600 -
= 500 -
¥ 400 - |
300 - |
% 200 -
FF 100 -
/ 0 ,
7) 457%-1273 457%-2455
A ]

%\‘5 ST H P YR p U e
7 AR b DR (27 /B 7).
P~ TEH R PRI D — B G puE R
[ 6~ i 7 FE2R - 1R R R SRR 1~ RIS 045
2455 ) R T90 TN24 5 ) AU TR (BV - R IRS s
FER (p<.05) ST T45 924 57 ) 5 (M=0.87) B iR

(EAVE R AT T90 7724 55 ) 52 (M=0.35) 5 Il IR fsmA 15— 55 sl



ﬁ%ﬁ;{%}lt‘lefmj‘/ #Fﬂ NS Pdaf, Eg[]: [ B 103

TN 1) 0 145 921257 ) % 145 %24 53 ) R BT [BE- SRl

Uz s QT I B (p>.05) -

1.4 %
. 12 -
K 1 -
8
e 0.8 -
=
H# 06 -
F 04
% 0.2 - 1
0 T
90-%-2453 45:%-245]
vrlHU
B 6 EHIIE - (U
g Al A e £ TR (96) / RVEE
5 -
M 45 -
4
35 -
# 34
4 25 -
L
% 15 -
Z
05 -
0 T
45751255 457%-245]
R H))
(AL R e
L ARAAR Y TE R (%) /R (53))
(PFRRBRIT > = A o S B R AR Hnsy

IR 15

P B TR - AU F(2, 17) = 0.37, p>.05, 7 = 0.5 7% W

EI*JI"E‘L%’@E%‘I‘% VLB B RIS IR B RS o R B -

P

Hoop o A = R B ML A F2, 17) =
>.05,1 = 50 i pUEFTIRJBRREN SR o 2 PR -

g (i

» P

Iy



104 e e (i 11 PHIOSS = Pk : TSR

R SRR B o = AT (PR B A 8 - [ 9 A

T
# 3
* 2
Z 1
0 ! T “ 1

907%-2433 457%-1253 457%-245%

A= H

B8 BEIRIRRD - (U
A AR R TER SR (%) /R

]:]_‘

60 -
E 40 -
2 30 -
=
%
=~ 10 -

0 - , ]

90-%-24 55 4551255 45752453
2 I

Ao BT - 5) R st

AR, i (96) /R (7))

RRATTEPE S R IR A N

1. (45524 57 | AP REAHIBRE (SRS HE, (9 P (p<.05) -

2. JGIRRLY R (EONSELE Sk VR R IR B (p<.05) > [
ARFIRIPH LS B (p>.05)

3. JUTHEV BT (e B - VRO R R (p<.05) > )

T TS R R EEE B (p>.05) ©



ﬁ%ﬁﬁlﬁﬁﬁi@};ﬁ[‘ﬁr}ﬁdi : Eﬁfg 37"@’(105

ARG BIEERRD - SRS )RR A RERE (o

>.05) °

= ARG R A R A B (1 TG ST (e
RS e e (L IE e AR
(=) T B »’5@“?&.—@%3«

EaCls e an e i R e L e S e R L g S
HPVRGRY - (IR RTAT AR R (E T [l - B T 90 %-24 53, =2 145 5
24 55 JPRTE S ORI pu b o 1 [EI[U“”EJTWFM SRR 25D 55 [NIFET 90
K24 53 A RREE D A e VR R SRR S E@ﬁfjﬁﬂjﬁﬂﬁ%ﬁ :
(R 145 W24 o) AEfVE - REESR)- AR 2 VIR (REpe - e
OSR]I L% 21 7)) -

2 190 %24 55 | ATEE T45 7024 55 | AUV AE fifi EHiE ?Iﬁﬁhﬂ&?ﬁglﬁu
55k T 70 TV-24 53 ) AT PURTHEEH RS T4S V24 53 5 AT (U 4) 0 &
IR £ 5 5 L BRI o SR B O A
OFIEATL » BT B Ry 145 24 55 ) A0 R i ORI
R Cprom) B 4 P s R ) ples e Il g [ = o] = s =
2 SEH. - ISR UV R PSR ST (R
=203 il VP AE T L (R P PR R A A T
A VPR U Ammons (1950) 0 M PN RLE & o
PRIFREHERAS 55 firaph FAE o TG RS AR TS R [ PRIE VT Y -
PTG AR 1 By 207 ) sl



106 WBREN (s 14 BHIVEH [k © PR ag

SETH B ﬁa’g’ﬁgﬂg RS o T 90 TR-24 55 ) ATEE 145 7v-24 55 ) RV
S PR S - RS PEIRR - T T45 024 5 ) SRR
BE= 190 24 55y Avpat= i o P = ARG IR R PR %'ﬁi%iﬁd
o PER L TAS K24 55 RUPVE - VEEER G AT 190 24 55 ) 3
IR 6) > (ISR S (52 R 45 124 55 ) TG IO ASHEE 790
K24 ) )R R PR AR A R G ] L R R s o P
B A T T BE‘E&FILJEI*J[%IEUF—“ FREH -

(Z) G RO R gt &

EaCal s b e RN Y et e (I RS S St e
FAPORGR - PIERTAR AR R AR il MRS T 4s 512 55, = 145
2455 ) PR uﬁﬁjf] e 35 ru =i o ﬁl[n“”p%ﬁﬁ&?ﬁﬁﬁf&ﬂ?@ﬁjﬂ/7’} s PRI
145 924 OF ) ARV - SERESpL- G 2 AV (TP - R
G RTES 21 7)) FEA Rl T 3 e fyat po g e B L 2 P
%ﬁmﬁ%

PIAHNEEA o T45 V-12 55 ) T45 024 55 ) PR T B I M[@E
IAR RS e R o B o PO S TR (i - 3 B pa s
IR R D RIS A IR Y e R

IR > ARy A5 12 55 AT EREIRE T FPAIT G ALY

F i - L%%ﬁ&?—??}fg[’l‘}%mfﬁ’}?ﬁlIEIU TG = T AR PR B
SRR GRS P TR ) PR R Y ORI R -
FUH RS 0 S PSR 2 B SO o PR i e
S IRV (spacing effect) VAR BN - R

l[ﬁﬁlﬁrgp UFERH - RRET (R RO T IET R fERE R FTt“IT%:L
0BT FE H N TR R ([ 2 R RO R (Schmidt & Lee,



harkee gk A 2R UESR N ¢ TR 107

2005) = FIFAFTEARRIP AL |IPORLES  GIRE] < pus Rl 2B
A S j\gkré[j;%?[ ﬁ}%?ﬁgfjﬁﬁ [ Y25 B [y [’ﬁi‘g{ (Cepeda, Vul, Rohrer,
Wixted, & Pashler, 2008) -

A B R SRR - AR T e
EHSAORIE 0 PSR RFOTIE « 45 1255, 22 45 %24 55
PRI R - v 2 ol iy el IR p ot AP S5t -

Lloyd, Richard, Meredith, and Dorothy (1963) 7 ¥ S SRV (B 15 - ¥ FE

I:I
g Q Bﬁszu T, ,i@FH[ggggﬁ HI{;‘H—F[J%‘:‘IFI AR ¥ EJ;&F“F
T »JJ ’g[?l/_} Tt BIEZJ 2= 4 ?‘J,F fjJFEJL['EEI , H CSutEr JDF:H[@‘[ IJé\F F[ UFEL F'J
F Bﬁ*ﬁ@ﬁﬂ*l H 8 = 16 FY VR » ™ [ 0T RS R I /7 P R
JE[ Biﬁfﬂ n:[/w EFIJ?§$£EHE&§L@PJ Jm;ﬁj;:fﬂ +¢%{¢WE;%?QEHFW
DRI TAS K12 5T ) RS (I RIS S PR H T R 5T S

HEF (S 45 24 5T ) R U D45 24 5F ) SRRV (I D
21F) > BV T Tl o 5 BURRIBRITRS AR RS PO R o
I RIS FIRTHI S (ISP AR ORI T 20 - AR = bl
AT E SR (I L &

FIBE e ]S~ 55 Gt (e ok putill > 1 745 7%-1257 , = T45 0%
=24 57 ) P B - SYEHEER R R A A B '7\%12 53 Y 24 5384
S R | SO IR (S 12 5
[zl TR FAIAIFOAE S o (L R B R S (R0 ‘;ﬂﬁw
R PR DR PR S RS R O -

(Z) BFHIRS FsaEgl

=R RS (R R A R R = - g ’;&IHEH PR~ A B 5T T

L A (R SR B R B CUII 3D AR R I



108 WBREN (s 1 BHIVIH [k © R Sag

OFssR LS STHIRT > i Pl

T45 924 55 | R I%JJ(EHEPAH RS R B R TR
Hepusssdo gy o MRS T90 724 55 %F'E@%ﬁ 45 AR TS R

PR g G o L2 Bl s g ] gl R RIS ek AERAS T 45

1255 S REPORSAR - IR R hwgﬁw G EE = o O ERR
S AL B SIS o FIAORL o BEIRS A U R R R B
(EFER O ~ B O it B o AR (S VPR R FIRORN » T45 24 53, R
TS RS TR S SR A R Ey Y- 2 ES [ i e
S (02 > 0.14) » i HEEE S U RS 5 ORI T 45 2453 L A
F::gﬁéjpzjgﬂ s Fl % ﬁ,&ﬁ’*jgﬁ,@m It A pose FP‘;“'?FM 1 = U I
A PR B R IR IR )] G IR A e e o 52
FUST MR (AR O R S SR P PR IS
%,s?:@«;r;# [ORRs o TRt 2 AT R = A TR AR - R =

R R R SRIVEILAZ B F - Cuddy and Jacoby (1982) #t
SEFRE {s[gﬂ;fdsrfg?i;ﬁ?,;lhﬂpfpm[ L T ELE ”mrr—-,a [ p J@;J%h (1
EEH G PO [l FR R LY SR Ry 2 2
IR L & S PO W H AT TR CHE > 2
P& SRR R VA EI\J?*,EL%%?FIE*J’EI? [ =R L AR EL -
TR R RCEIFURL o 2R T PURHAET 2D R T R
(B (L otk (2= 7 ol B TR R o DU SRR =2 %
EIUE]7 » =9t + Arthur and Stenven (1981) F2HGIFEEIL. € 210kt IR A 19
U > Rl BB N S 5 PSP E R BRI 5 7 AR
R IR HRIPRP LR | R - S pl SR PR
PR R AR L B Y O R PRI o IRIR FR R



ﬁﬁgﬁlt@ﬁi PRVISRING © R Y109

7P ELRURMEL N Fp B 1 PR R R A TRIRE PV A o
S AR SRR AR RS R AT R R LT
= H ']VéWEUEA FIEEEFUASAT (Glenberg, 1979) « Wrﬁirﬁ%ﬁmu [ =
G I I\Jnxmﬁ'ﬁETF%éﬁF TV /7 9t - R R R
st T AR PRI R - e BRI /7 e 5 PR R
Cepeda, Vul, Rohrer, Wixted, and Pashler (2008) pu’gﬁzltaﬁ‘fﬁ > TR Bﬁjﬁ\ﬂj ] /1
O TR - [ R R lﬁ'ﬁﬂ%ﬂ (S e
Ep g™ e - Fﬁﬁ”’gﬁﬁﬁ% it Sl S e A T LR R T
R N e At S T N S ? IS oA =
Fhir FﬁTFTqu‘ PRI P
Lo AR S pRosgh v B 20 A i ek Spee 0 v g
F o IETI?;EE??E?JFEFJ g IR PRI E [ A S I
2. CEARTRIRGREIT ] - D pom ¢ RPRETR T R B Lo OB R
TN PO AS > (R 2] & - SRRV I SR > ]
S A B v RE MV SREIE PSR o (RS - A
P AVFAIR e e - RA] 52 g 35 e
3. T AR MRS o (RSO L 2R YRR R L e
s o
4. ARl RS o TR RS DA B - Vs ERS RS HD

(- ) SFF [
AP L P 5 B B O [ BRI o



110 fwkRph (55 1$€"$ PSS l:gj:ﬂﬂ%?ﬁg\}

k= E%EA]?HFEEJ’T% ’ lglgﬁlneﬁgiﬁ SLEJEIEJfL [th gﬂ’ﬁ‘%ﬁ“ Z([ k yE lﬁ[ﬁﬁ
AT [0 [RIE B P A - SR ERRVE 1B [ (field task) $%
iﬂ%?ﬁ%'}?%@ﬁf}: .

(Z)EEFEY]

AP T FIFORE PR RIS = A s g R R
L—Pij,ﬂ‘ré » {H! r;[:j ﬂ&?q_‘yxg‘( l—a:rﬁ%%_" =x4 T\Ha?ﬂj{y*}\‘%gﬁﬁ?ﬁﬂiy% JE‘J 2%
PR RURY e T BRI B I R B L
ﬁxﬁaﬁi’ﬁﬁ@%ﬂ»ﬁiﬁp o

2%
FAFGE (2002) » ABELGH AT FPSAAT o [EAFIZ IO e F5 e LIS

Y B g B

’ﬂ‘?@*ﬁ (2007) = 2 *ORBEIGRAT: : FIZBATIE 4GS - 3 LS
Fu » B B EE S o B

BHJV&F” (2009) - 7&//,7/973;’3’%:{1’/%72%7/”;7’?/ A A B ﬁf’ﬂfif//gg o F TS RE
T B )

ﬁf*if} (F) (1994) - f7— FeH - ™|+ = F! » (Tawney, J. W., & Gast, D. L.,
1984)

Ammons, R. B. (1950). Acquisition of motor skill: III. Effects of initially distributed
practice on rotary pursuit performance. Journal of Experimental Psychology,
40,777-787.

Arthur, M. G., & Steven, M. S. (1981). Spacing repetitions and solving problems are
not the same. Journal of Verbal Learning and Verbal Behavior, 20, 110-119.

Baddeley, A. D., & Longman, D. J. A. (1978). The influence of length and frequency

of training session on the rate of learning to type. Ergonomics, 21, 627-635.
Baldamus, W. (2001). Efficiency and effort (2th ed.). London, England: Tavistock.

Cepeda, N. J., Vul, E., Rohrer, D., Wixted, J. T., & Pashler, H. (2008). Spacing



ke IESI'W??:L#FF[LJj?T}‘Wi T

effects in learning: A temporal ridgeline of optimal retention. Psychological
Science, 19, 1095-1102.

Cuddy, L. J., & Jacoby. L. L. (1982). When forgetting helps memory: An analysis of
repetition effects. Journal of Verbal Learning and Verbal Behavior, 21, 451-467.

Flanagan, H., & Spurgeon, P. (1996). Public sector managerial effectiveness: Theory
and practice in the National health service. Bristol, England: Open University
Press.

Glenberg, A, M. (1979). Component-levels theory of the effects of spacing of
repetitions on recall and recognition. Memory & Cognition, 7, 95-112.

Higgins, J. R. (1972). Relationship between consistency of movement and
environmental condition. Quest, 17, 61-69.

Lloyd, R. P., Richard, W., Meredith, K., & Dorothy, S. (1963). Effect of spacing
presentations on retention of a paired associate over short intervals. Journal of
Experimental Psychology, 66, 206-209.

Lee, T. D., & Wishart, L. R. (2005). Motor learning conundrums (and possible
solutions). Quest, 57, 67-78.

Long, A. F., & Harrison S. (1985). Health services performance: Effectiveness and
efficiency. Sydney, Australia: Croom Helm.

Mentzer, J. T., & Konrad, B. P. (1991). An efficiency/effectiveness approach to

logistics performance analysis. Journal of Business Logistics, 12, 33-51.

Newell, K. M., & Walter, C. B. (1981). Kinematic and Kinetic parameters as

information feedback in motor skill acquisition. Journal of Human Movement
Studies, 7,235-254.

Schmidt, R. A. (1975). A schema theory of discrete motor skill learning.
Psychological Review, 82, 225-260.

Schmidt, R. A., & Lee, T. D. (2005). Motor control and learning: A behavioral
emphasis (4th ed.). Champaign, IL: Human Kinetics.

Shea, C. H., Wulf, G., & Whitacre, C. (1999). Enhancing training efficiency and

effectiveness through the use of dyad training. Journal of Motor Behavior, 31,



112 g f‘D?’\HéI?HJ}?EﬁU}F’r$P\'éK : EH]- EIESS e

119-125.

Sparrow, W.A. (1983). The efficiency of skilled performance. Journal of Motor
Behavior, 15,237-261.

Sudit, E. F. (1996). Effectiveness, quality and efficiency: A management oriented
approach. Norwell, MA: Kluwer Academic Publishers.

Tones, K., Tilford, S., & Robinson, Y. (1991). Health education: Effectiveness and
efficiency. London, England: Chapman and Hall.

Van der Meulen, P. R. H., & Spijkerman, G. (1985). The logistics input-output model
and its application. International Journal of Physical Distribution and Materials

Management, 15, 17-25.

Welford, A. T. (1976). Skilled performance: Perceptual and motor skills. Glenview,

IL: Scott, Foresman, and Company.

Willingham, D. B. (1998). A neuropsychological theory of motor skill learning.
Psychological Review, 105, 558-584.

Whipp, B. J., Wasserman, K. (1969). Efficiency of muscular work. Journal of
Applied Physiology, 26, 644-648.



Examination of the efficiency factors of the motor practice
scheduling: completion time and the number of times

Kai-Chieh Huang

Department of Physical Education, National Taiwan Normal University

Abstract

Practicing is one of the variables which affect movement performance and
motor learning. Moreover, it is an important issue that practice scheduling might
decide learning effectiveness and efficiency. By retrospecting related studies of
efficiency in practice scheduling, most researchers only focus on examining the
effectiveness, but rarely considering the motor efficiency. The most efficiency
learning means the individuals can spend the least time as well as practice less and
still get the well result. However, how to decide the number of practice times within
the same completion practice time or how to decide the completion practice time
within the same number of practice times is worth to explore. Thus, the purpose of
this study is to examine the learning efficiency by manipulate different numbers of
practices and completion time. Thirty right hand dominated adults were recruited in
this experiment. They were randomly assigned to three groups which are "90
times-24 min", "45 times-12 min", and "45 times-24 min". All participants were
asked to tap 4 keys on the keyboard orderly which are 1, 4, z, and v (formed a Z
shape on the keyboard). The goal for them was to complete tapping task at 999ms.
The retention test was conducted after 24hrs. We computed the values of absolute
error (AE) and the gain score in the acquisition retention test and the. The difference
between different number of practices, completion time and groups were examined
by using t-test and one-way ANOVA, and the significant were set ato= .05. The
results showed that (1) the accuracy of the retention test of group “45-12” was
significantly lower than the other two (p >.05); (2) the accuracy of the tapping task
had significant difference in efficiency of practice times (p <.05); (3) the
improvement rate of tapping task had significant differences in each trial (p <.05); (4)
the improvement rate between each trial and trials in each minute in all three groups

had no significant difference in retention tests (p >.05); The conclusions of this study:
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(1) different total practice times affected practice efficiency of the tapping task, but
total completion time did not have the trend, and (2) different total practice times
affected the improvement in each trial (3) the improvement rate between each trial
and trials in each minute were neither affected by total practice times nor total
completion time. (4) The improvement of the spacing effect would affect the result

of the retention test in the later stage.

Key words: spend, efficiency, improvement rate



