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it ) [0 i 5 - A R D = AR
HEW SR Z 5 A

PR R BR B Ak

Bs%RAS #Hb e E B RN HxZERK%Z

REZA %R P H 65 BHhHE LA
% # %

TR I I B PR I N EE - B EET T - PIPEhEL
BAEBAK - AW B R iR LOERCIRRRAIIN Tz #k - Rlagbi el &
HFHUE 1 (Forced Recall, fiifif F 5 BIESKE AR BB A I - S 580G HAR
FRIRFE - WHESR T —EFE—EF, - ERE2RFAEN TR
HERETAE) - BEIERDEHERE (Traditional Copying, f&iff T) HHEERY
BERR - WA IIER ~ Al 5FRENE N =1 B4 28 ARM5E - 5T
DU — 230k a8 ABRETHETT - E— (T EAmE 2 2R AR e TR 2 6
J 12 HIERATA - HAP R B B 8 1 - A telE e 4 6 o AR s R
GHEIFSIE F BT RERRS - BEEEBEREET R TT F o SEEEIEF AL
By TF~T, o DUPHTRERIZR P RUE - IR edimifE ik T B ST
SRR - At B R TR I B A B - WF9E DR AL B i m I e 2
BRES  TRETERN ~ —JE ~ RERREATEIE - MEREH - seflEREHE AR
PREATCR B E IR L » RimE il » — RS RN R
3 IR ARGy 6 ZR o [a R P A B RSP E A SR B D B H S aE - —
A Wilcoxon FF5% Mk E RUFGSRER » 5 REGREE B2 R - H4 X
FEE] 05 FUERE /KUE < B EEEE IR R TR HERNT » mHI B A SRRk
U R TR AR TR IR EEYE - W DSEIEFRE TR - B
MEERHIER - saH IR BCERRIS B 51T ~ BT EEREE S -

BRsERA - 0~ AR - iedleE - BT - iR
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o

AR L B A BN B TR -
— A 0 Ry TR A REAE AR LT
FERE BV A b H AR
B2RTEAENR T IEMS I EEEY > 38
(AN G SR o= N T S vy -
" P45 (reproduction) | » 1T 3Kt I
"HY ) BEER - BT EBEER/NEREN
—IHEZEHE  HEHESNEERE T T
HIR R EE (Dohla & Heim, 2016 5 McCloskey
& Rapp, 2017) » Dohla B Heim £¢ Hf &% X
FHISCRRG 5T > R FER B (writing
disorders ) FFE2#4 5 B HERSRAT By 7-15% >
WA > R RERE NE A R 5.7%
(GREREE ~ sRFEZE > 2010)  DAFRSCkEE
B/ NR A Y BTSRRI SR TFIAVECIR
TRECE R (227752004 T EZEA
2000 5 HHEE > 2002) - AHFFERAVIR R
B REEASCE R T EERER - DO
D Gl H B ER A R 2

BT BE R AR ST E2E
AIRLE LA o 47 BB B/ NBIRE SO
PR (LUTSER) K-S
AR R B B A i EL A B AH R R 2 R
(FEH 2018 > H8-9) » Hep " FHFH
B > - M= i
BEMEREE R REAATE . TS IEE
K THEEESE T B =K - JRBD > i
HREFHRARERERE T ", &
CET IR TR o Horp o GHREIREY
"HER L o BIUARRRFRECER A AR TE —
PR -

A EIRE ST - B4 H Rl RERERS
RTINS R & - AT - BEE

HE AR ~ &5 ~ fEE - 1E3 0 AT
AR B R oK - IR - Hid - FHEFE -
B A R B ER » e T m
shaR BN BT B BB
R H A TS E T e E AR KRy - DUS
/NAFBIRES B R - Bl S EaREE
ST 50% HURCY TR R A AR AL
s~ ]~ O - TR~ BEEE - 3
5 TN R RIUEYE > HEp%
ARy B2 75 SR B TR RE (PR T EEE A -
2000) - BEALAESN

SCRRFR L - B/ NERAE R R P A B8R
BEHSE R ~ A BR85S H
T~ Dt s S B A 20 R
HEErEEE) ~ BIES (537 2004 5
MTEE A > 2000  BHE > 2002) - fEFR
HIFETRRY RIS 15 Lhgh A DU A R R Y
AR — "R/ N HEC G B
HEER . (B8 By (FEHET -~ DaE
B ~ BB T AL E (SEE - 87
)~ ZBEHEFEERE BRI
D) & o Ry TSR - S HEE
AR E AR AL 3 B T BT TR FR U Bl R
HEMREEREE - ESB/ NS FHENRE
Fe o MRS P HIRC IR -

BB/ N R 3 B i A R0 88
197 G E B R T TIE - SE - FIE
K7 - MAIHERIEFAT - W HART
(fmig) -~ RHEETESR (FEiEiiE
TSRS ) BEE (T~ A 7 iiF > Z&iig) -
WEHE ORE) - MsEES (HETHE
THRHHE TiE, o FRERNIEUE
fefeZehE s o RIFEAAYER] ~ £E) | -
5% (AERE 7 LRSS ) ~
"B (UESTREANEET) - TKE
05T - R — SRR B ME R A R
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RIFHNRENESE - FHREIE - BEDER
Rt E RS - KRB REEDEIESE - i
DU B RE R ~ LR 7454 - Bt
WH A —AREE > B A RBE S — AW LRI
E% o

EFEwWH e B4 A ERIERE
RSP — AR PRI IR IR A R - (=
ot FEaN b5l ry B/ NG 55 r B R - Al
HIRAEMNA T RS E e 2 MEAR
RAERER T DA R S BB B A
BB LR EET SR
T BER (FMRTHEEEA > 2000) - BERE
TRERY AR (R B E AR AR LS (A5
2002 ;5 ZE23Y 0 2004 ) AWFFEEHERIE
GREE R FHERFPH - TP iEHE I
RE - 2ETDRE2EETE2ENK
2

flel 48 22 By A PR B 7 RRAIR A
WEE HEA N R ESMAEET] - R
FIMFEA GBI A Baddeley (1992)
B9 TAERC IR A Fh Ay B 22 f AR (visual-
spatial sketch pad ) FTEEEEE (phonological
loop) JHETT 7 MR B E FALRVRRATIN T »
A REEARIRLE - (EEEREKEE
BRI TS - BANEERER - #ER
RO AR A 2 AR Y R (HERD
TR PR HORRTE — BEE A I B
RRARZREA g AT AR ~ IR
FOIRARYERE. o (H B E EAY RIS - B ER
RS EE T RE THAS o EREER
B ERES RS R
ZWBEET ) NEDN T EEET - D H
A - HAR R E2REE
FHIBUS » ERBARMAT - EWEEF
AHHZERE < Ry BRI, ( forced recall ) o 3L
RAFEH - sl e R ] DA ROt e A S ME B

(Karpicke & Roediger, 2008) 1 & 7 F &
(BRIEER ~ ZIHHMS > 2008) HYERE - MEELE
WFEHRIT A FIZE NS TR — B
PREE - HEDHE— B R B i -

BESFEHERENABEEGE  H2E

RN ETHENEENIHERR - R

(2017) $RE} 1 1989~2015 R[] » B«

1 H 2 Al BRI F 30 R 55 EAH B S
E N 3V NE A ez BUN L D I ERE=E Y-
RS F AR - A3
T HE RGBT AL - 2016 DI
F 202242 7 B D BERALR R H
FINEEE A PR EE (AU - 2021 5
EEEEE > 2021) - HEIRAIEAEER -

7 b FsEE R E R — B S LI
TEPH G - AERER A B HAE T RS RR A
INLEy T sRfEIEE 7w H R (DUT R
FIEEE) o EEEEEEASEREHAE
FHRHBG g - 0 ERER A 2 R Bl 1 H AR
FHEITHAR » WP A Bt
EREE A AL (MR A B HERE
DUN S 5 ) B EFNEER 4
HHEIFHVBER B - IHE BRI S TR LS
HE TN R R e R R E TS
% e

o BRI - AWFFELARI AL B N =
FINEEER AR R 5 ITEHTHERER - i
FEHIIATT

(—) talg "oRflEEE: e A EHILR]
R~ —JEORE -~ MR b 25
B TR -

(=) HRETEIE T A R AR R 22
BREHITENE -

(=) PRETEAERIEANE "kl EIEE ) 1Y
Gik e
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X RhiRES

— BEFRER - EFHE#BSHET
fERCIIER

(—) BFHRE
HFRESI AR - T B ER
RS B B S A B By - AR B
BRI - WITR I E R T RE I R B
T S FRE JIR R S BT 2 RE )
(Tseng & Murray, 1994) - fF# -~ EmY
R SR 775 i th A0 B B SR B 5 A A A
( Tseng & Chow, 2000 ) °n] HEFRESIHEEE -
SR, ~ R B EEL/ MYLIA o A 1R SR A B
AR R -
HERENSTHERRERE  KMEC
(1984) KERTRES A1 A FIEIRG 2R
AR B+ — ~ BERREEL ¢ BB/ h— ~
THBVIER TR FRENEEEGE
T—E-F ) WEHET = HREREE
RITE =S ARBHG - REICEE PRI ARG sk 2
BEY = HERE e MRER - 3
B{LiE " > REAEHBERM AT - B4
FEA (2008) HITEREES B AR R IEMER K
HETIRR © — S B REHEE
BIRT#Ea ~ 3B AT 80% YR AR T > {H{ERE
PEET M 11% YA - B =4F4% L 20
PEETTREEF] 91% MY IERESR - 5 W9 TE
e - B BRI AL Bl N =R A
&~ BB - AR - Bl N =R
SLEAESCFAS R CRTE(CS) ~ FNE @ e
/NI EE (Tseng & Chow, 2000 ; Tseng &
Murray, 1994) ~ “FJE4EHL (BT 2555 ARVEE
) AR A T LU UL b
HIEART » =T i Ry 5 TRE S g 21

I BAGERA
(Z) EFRE#BERESE

B IR AR B R SR 1R
FHREIERE » BB REES =50 0 1. A0
BEIENEE - EELEAR - HFERBAR
PEBTAINEE ~ FEEIEAE - BEEEE -
2. FESIWNEE - LY ~ 5G4
FLODHEER 3. FIRECIRRI N EE - EHIERE
Bl - BHEIS ~ $EHEREHRE - BREE
EIEE N LIRS (LA 2006 5 2
Z2TY > 2004 5 BREEE ~ REEE 0 2010 5 B
B0 2002 ~ 2003) © IEEEEEISE AN 1258
HARFER LB P IRE] 72 HE TR
AEARE SRS e - N B E
h (33 #4) BARRERGFER - fkh
IEILRTRE > /S £ BRI B T
B RAEEENE - RENEE FRIEMEEA
Tk TR - BHIREEEAERE 0 B
B (2002) HSEHIFEEaREA s M - B
BEE] T =44 - BIFEEEE ke 2 A R A6
ARFER (EERIEL R AN ~ BER - B
HEMIEAE » FEF - s a8
R~ BRBEENEG#HE) - HREESR
/NI — AR — R A 5 AR AR B
P R B B AR BRSSO N — AR
—f A o BREL (2003) E—H R HE
PRI S A: ther B S IR ~ IR ~ /2
BATERE - 5 (2004) HIDU/N=22
ERHG IO N — i S A
BIZES » B - N AR 5
B I RER BRI E - —EBE
HIfmBARE SR - fhEl RE B AT & H P A
FEAR BB - JRED - B REEER AR ~ &
WENERNRR > e E PR
PME-

i b BT R EE BN EE .
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HRIEM T BEF R R R (22
2006 5 Z2Z53 > 2004 5 FHAEL > 2003) o
BB TR E TS B - SR ISR ELZ
MR DRSS R BN SR -
(=) IR AREE TR

BN S FEREABRES A
HR - H—HEE R R - KRR E
B FE R I RE A E - BER T TIFRIE
T TIRE T A A R AR A
i fid] 28 V7 TE S AYSELAS (Berninger & May,
2011) - EEMMEELIECIR - EEFFNEIE
JIEF (Berninger & Wolf, 2009 ) - 5357 [ fi#
W ATREAIE FHF T ~ TR TIIRER 177
FRTEAR - TFCEA - FE P AGEF
o Hi A — S B A2 B (orthographic
loop ; Berninger & May, 2011) - Z55—{fHF
IR » EE B LA BUE E Y - FERRE)
T~ FHENEE - IREGEIERF B E T
& - R PRGN ERf E e - DAESE
FIH TERE PT35I S s E B L
AN BREr B IREE - B AR R
EHERERYEE TS - Beringer &AM T TAE
R (kb)) R RPMESEE - AMEZ
IR K3 il TAFRCIRAIEL AN EE - B P REE
BRI A E - [ETmiER T AR EE
FEESIIEREL > IR Ry a2 1 HHR
HSCIFFERY SRS -

Mo A (2018) B 7 H I FE R
G353 AT — I DY (R SR A AR B — I R
(orthographic knowledge ) ~ FEEXE (semantic
knowledge ) ~ i - Bi#%AE (visual-motor skills )
fF e IE (orthographic working memory,
OWM) - 55 DU KA HE HL e 1 79% & v
Y Sl PR L R o TR o A
WEMFEINE TR LIELE » EfiE
AR RS » B EE 0.72 ) EFFBA

ARG - R - (e
e S AR (sl G il L
G » A SRR B T R -
W RS MR R
TR

" MARABFEND? NARK
b | CIEU

QIRTATI - 55 RIS A R R R
FERIIREE - 25— RIEEAEEER NILAR
RS 5 3 T RHREEER P EE
HIPRIEE - T FRIREE - PR T TR
(kR fias ) B - (HiEEm 2 —8NE
FREE - CERS AL RERRTT S E A B AR
We ? DUT4r T ESAEFEE ) K T T
TERCIRAYEE | W7 TSR EEETAH R SRR -
(—) BEENEFHE
1 oSy E e S HRIT B FRAARKT

f#

BESRATSORRFE T N B
R B AR B ER MR E - (R
AR B BRI o] DI S R
&t o Zwicker B Hadwin (2009) DLk a% Y&
Eafat - WhReIn R FLEEn 2 BE A AR
Rz MM 72 44 6~8 Bk 1 5d 5 e 4% 43 TR
FERA YA ~ ZRE T AR A 3 M 0 A
SRBTATEN ARBERRAE » BEZEEN
AMHECRCRAR (effect size) 3# 1.09 5 FIEHE
FAAHEL - WORMEE 0.92 - BR T iEEEN 1
HISCERSD » Hoy % A (2011) [EIREEEREIGHE
B 11 TR - raa e - HERAE
HENETWE B AE B
AIFRET AR 55 FRE JJEI RN - Santangelo
Ed Graham (2016) 5 FH B &R 7T
g 1T ARAA S BCTREBRET
RGeS - T BT, HRE
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ks 0.6 > fEFMERYEFHER T 69 > BHL
(LB S TES 2R 85 » (HEBIEHER AR
EESE 0 - FEA AEEAVSCEREE T 0.4
DL EAHHHERERIEE (Hattie, 2017) » {&
EMERROTER . THEREET A
BTN AEE, > R EEUREN
AR T BB o (S LT & o i LAt
B SFIE R > SO T I B
TR - HAFFRRS R A TR S5
DG T i - IRERERELIREEEE (2010) 1
Fi HH B IR e O B B - R AR AR S (R T R
BRARE > AR - DBEEEE BASm
A AGTE -

2. HBWE FIE SR BEE

EEgEL BTEMETEEME E
W E A EE B (EEmEA
2003) - 4IRS B E TR A R
TREE AR A RE 5T B Ba 32k - [k » B
BT R R ST A
I AGESE - (> I TAREGR A T8
B SR HETRES) (FEEE > 2005 5
BHKEE > 2002) o BRIR Lt RER R AR
JER » AEETFRENEE - ASUEER
R —pr B R ST RS A RE
sy BEFELSE T4, 8
i 7HE > [H—Er 3 E4E > REIEEN =
B — BB TEE R - RR
BTN TAEENE L > W TR
AR E B E THREAE PP EA AR
1SRRI -

BRIE BRERSIBAMS (2008) LLEE—32Ede
KRR ERRGT  HRAS TR
TTHENETHE WA T HREN AR
W BFFEAE SRR » AR S TR LR
BAERBEREET (S KBRS
BT ZFERAERRIE(E « Chang B Yu

(2014) AR H B 5 PR A 22 A R A
SRR R PRI ~ AR AR S EE MR B2k
B BRI ERERETHEE ) BE
AR A e Aok B IR RO R ~ Tl
OSSR BB B4
17 RN RS Y B AR
[ BE L A PERREE ~ BT RYIRERY - SEEAHEE
KRN TIERE oS Rie T EAS
WBECRA | RN S - R
TR SRR AR SO - BeAh - R
B — R IERE 3 > Lam (2015) 23047
106 f A/ N =B AR PR A iy R B A th
OB E RS B - TR - BIEERTE
PSR TH AR PSS IERESR - W LU
SO IEHER T - A - el
A R E AR -

BiRG bkt - TLUE H @ AR
Fe o nE AR B 7 Bl s Ay B (BRIE
Bk ~ Z08HM > 2008 ; Chang & Yu, 2014 ; Lam,
2015) - {HIELEM7EE S B HOHE IR B
SR LUTBRA 5k - IR AT
PRI (BEYEEE ~ ZIHIRY) RE 1%
{3 ke 1 (Chang & Yu) > /T AJTEGE
A — B2 AT RE MR HK - iR R
AR MRENN » HT YR % E A EE T
Al ft - AR H R e -
AR FEoRaR B RIS BSG {71 - H &
N = AERRER AR B B R R A IR A
FEELF AR B - ARIFFEIRI AR %E T 2
A B SEER SR R S 7 BER A
Ye o WREE BB ARIHIFNETFEE K
/}‘& o
(Z) BRI EFRRIAIHE
l. ¥ XX FERGOHE*

{8 T 20 - A8 H #F Z H HETRIER
AR R MR S AU U5 - HR



SRR T HERE N B N =R T IR A 2 AR

LRy TSCFBEA g B (NEEEE
2005 ; [ ZELE > 2000 5 HRHAT - HE A
2004 5 PRIUE - 2008) - mhE AT LASNGR TAF
LEFRRIAEE T - EEAT T
fhier = HIEEE (A1E LR » 2000) @ #HF
HHBCER (AOBRTS 25 0 1999) » SCFERHIE
P2 (QIMEESe ~ w755 0 2000) - ERAE
B (AL ~ E=RRE 0 2006) 0 FHESC (40
FEEAN ~ BEERAL 0 2015) » EREE - G
REERET » KR AR I - S Al
DIARE B AR AR BT AT 5 28 S P I 1y
RO IR AR ER T - Bl TR
T \ZCRE BT TR TR 8
Fir A2 T E > AN S A0, 5% - Hattie
(2017) faH - BCIEHTHY 2 E RO E M -
Kt > T SCFEEA ) BB ER TR
AR HEFB BRI - AR ARR
RS R 5% - BB R E R
FHIRR: -
2. 2% e & (forced recall) #0032 S5 5%
BT RS R > T B R T
HHEERES
() BHEEIEEMEAREEENRE
R85
FFEATEEEH » DAIERR 5 =0 A
0B A EH S FE Y (retrieval of information
by testing ) ¥TEREFELIRIEH A K - Karpicke

%1

73 .

Eil Roediger (2008) MK IS ELAMSEIY
FERER TmREIEE AR UIER - ESF
At el - HAT L NS (B B R A 0
HIEI 1 40 8 SMEE (52 LLYBRE ) AY BRG] - 22
BHEZEI R LI GEREE - e
M FERYIEEE G - P a2 R IERE
ihE c FTDARERE RN - BEEWRERE
IRE] 4 EERERIRYL - F—MHAE 4448 "
B (Sistudy) ; F14%5H "/NE (T; test) |
IR B A BEHETT - /N B LR BB E Ek 2
Fre il a1 AR B AR A

oST #l : FFERFELEA 40
2 (4+4) x 40=320 REHR

oSnT fH : B—IRFELAEN NS 40
RE  (H/NBEROEE N R
VoFE THEE T ME T/NE ) RRNEE R
EREIEEER -

oSTn fH : HE—IRFEMEN NS 2/H 40
REH A NBEEER > TRy T/

KEH - H

B RETRE 0TI R
R <

oSnTn ff : B —WRFERIREAI/ N B B H

40 XEH  HRT—FF BN EHVER > T
—IRFERAY TR L R0 TG BB T -
5% 1 2 3 Karpicke B2 Roediger (2008 )
4HHZ BRI B R B - STAHITE R ~

WNEi% o R4 EEER

fEHY - SnT #HAT ST MHAYFE— 2 MK IEHE[E]

Karpicke Bl Roediger (2008) * €{lgrh&ill s (W) M7 U1E) MERRE

4151 s r s r s T S T %W Eg; @
ST 40 40 40 40 40 40 40 40 3200 82
SnT 0 40 268 40 8 40 2 40 2368 82
STn 40 40 40 279 40 118 40 _ 33 2430 36
SnTn 40 40 ‘271, 7271 |88 |88 15' 15 1548 33

* fZ04 5 Karpicke E Roediger (2008, p.966 )
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ERERBUEARTE A - IR SR
& 82% 0 WrANEE— 3 1 ST AT SnTn AHAY[H]
TERAIBIAE 36% F133% - 3&:&E % - B3
WAV EENE - #EAR SnT MWHENER A T 83
R B HEAR B INERIR B > R RO
ST #H5E 2AH[A] « STn FHIKA T/NEHE R -
BESR I REAYIRF AN IR - (H B s 58 2 s
BRAT R L » B ZE EIH SnTn #H SR 72
5o R RS - EERUIMNEE > TR
TEEEHN , AUk T Rse (BEINGERF
2B R e SGERRR ) HEE
HEEN THHEE | - Soderstrom £ A (2016)
HE— A ] [ R0 3 B AR e B R
R o PLHR B A A N TR (re-studied )
EEWFNNE S VR e 3= B e e
SRR Y BB - B 92 4G SR B Karpicke B
Roediger (2008) #H[A] » B 7 i E—
IR = A E A IERH R RS - Adesope
FA (2017) Wy HTERH - HE%
il TIEEE ) RERENRDLERIRGEE SR » SEI5K
FAEHE M - KR adaR 2 aafREr B =
B DL ARG L E RIS - SiF 1o
TRAYEE I - ety 2B H H AL IR AR
Iéé] o

TR T IR R PR T N R, -
TR AR EEMS - ARV
NFHIEAE » ATRERIEE EGE SR AR IR
FOZ2 RO S R MHR - (R E AT R S
BRI T - FIREMRE E R AR
3 TFIEHRAN ) BYECE - T HL 0 Karpicke B2
Roediger (2008 ) F1 Soderstrom 2 A (2016)
WFemESRI TE st a T e - (HETTIMERR R
FRAEIFEH I — BB =2 E EEIEE
HWEMERGE - M H2EE R RRAE - HfS
RGBS B/ NEER R EE 2
A RHE—ZRINTSE -

() X FEFHBM R AR ATIEIE

b —EEHEHEE - AIREE T
IR B TAERR A I BRI - 224 e
FE R —EE o ISR R 2
> BT RIS 2 B A S TR
B BB B AR R e b ELER
RN - A R ERRAEE
g% (BRIE %k ~ ZIBH 2 > 2008 5 Chang & Yu,
2014) K =REARBERIVEAN GRS (2
2006 ; BEIERK 0 2020 5 FHARZE 0 2009) - {H
Chang B Yu Jz 222 i (Y BIFFEH0 A HE AR 52
BRUIRY " P4 ) HIR R TE - BT HEtEw
SN ZRE TR - R R T
=X FRI AR AN TR - ERHMHA
Cz Gl E =R P

TRIERL (2020) Ehdg TS BRI G
20 TEEEED R SRR =
/N EEE R AR R R R R o it DU
— A SRt AT A o FET RIS AR B R
WL AR SRR OB A B N R
Bk o SRS A EE TR B —
AHIRRHINT. » G EEEE S TSR
H a9 E S TrECER T3 - iFoek®
SCRF T AR - MANRTAmE - BRIE BREL
ZIRAY (2008) HESFINEER S ARNHEE
Bemtset  BEHEEAMEREF 0 Hhrm
AR AT IR T DRI
EEET S i e TR B
"Hy o~ T 8T AR R
S EE DU R 7 2RI R A R T T ET
IEgEST ISt T EEEEET 8§
TR, o FERLERTIE - BETESS N
SERRETIE « IFFERiRIE T - MARAEXIE
T FIRISHERS B E SRR
KEEBRINEM R - BTSN > DLk
i flE i 52 #0G SM 2% (external validity )
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FY T — R R A SR B HE B B B Sh
B8 - ZHERE—RAETH 14 E 16 -
SRUE R SR ] O R R B T R BRYE BRELZ
HARARY Tl BERAD RIS, o B AR
B A3 T RER S B M — A AN Ry B FE K
R TIEE ~ SRR B K nT 53 R 5
o

BLARHEZE/ A A i 3 T 1Y 2 AR 25
(2009) FRFSE > Gl B — 2 3 DR B B s
FHRgE TRRAIN TR (EETREIEE - i
EATIIRR R EGRRAIERNS ) | I T REWE
W e 5 SR gt S B N — R B AR A
AR Hr i il [ R R R 2 1 B iy
E—HTE—ET, - PEEREL > &
N TSRS S B 7 T RIEsk , BRI
IDETTRN - Horp o (KRR A ES 7 AR
BCEM TR K HE o (0 — (R L = R
B L TR RIS AR B A - (IS
Fe ] RESZEI B — 2 AR SE i BB I ERK
FEE S — BB IMER R T 5 S
T AHY B AR A FHI [ 28 5 B B R R AE
BEFREM - [REERHER LR > n]RESEAE
3t TR S BRI R RED R iRAY
BEFHERIRRE » RIS i DR R A B —
AIEERTA -

e EEEENEENA > EH
i FERZ AT DU HE TERC R H AR H IR
¥ WA EAREE L B~
5 % & 4 (41 Karpicke & Roediger, 2008 ;
Soderstrom et al., 2016 ) W HF - 1 TAF
IRV - R T BBEE SRR
Sh > WA TR B SRR -
> DRSO E RS R R RO I Iy - iR
TR THIEEE 7 TAEC I (Mo et
al,, 2018) ; BEMEFHEMIE - fR T
SR TAERCEAIBRAN LR - PPt

B EEDENEE TSR E (EREE
ZIHARL > 2008 5 7 A5 0 2009 5 5 I R
2020) o ARG A A RTERK
ERIRE CGEARZ:) - AR IMERUERIR
RE — W FERYAS SR HE R B I 92 < SN T
% (BRIEER - FOARL 5 REERD - R K
Wrgeatat 7 Tamdl R TR, o B
B AR B R P s A TR AN L
DL T —irE T RN SRS E
5 HE A I TSI E I - ST
AR PR A E B AN BOE M A T FHE
S BRI E E O R > DUk
TS AR E I FeAs R 2 -

MARFGE

— B—SHEHRH

AW 52 LLAE & /v A &t &t (alternating
treatments design) £ " EH I EE , B
ogHIEEE | SR R BER R GE R -
WFZEmRERE 2t 8 ] » itk 2 i aMA A - H
BHETRENE T E - KRB EE
& 2 R BV N =R IR A -
Al 2 AL AR ETT I 2 61 0 2k 12 FERAY
A H B RS B 8 61 Pl R 4
fi - A RHE RS - EIPRI ARSI EE
(Forced Recall ; F) H{E##0% ( Traditional
Copying ; T) WS> - BBERHEENAR
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Abstract

Purpose and Rationale: Numerous students experience difficulties in recalling
glyphs (e.g., strokes, radicals, and spatial composition forms) when they are learning
to write Chinese characters, and traditional copying (TC) exercises do not seem to be
of much help to these children. Studies have indicated that a main cause of Chinese
handwriting difficulties is an inability to recall Chinese character glyphs. Accordingly,
an intervention focused on recall of Chinese character glyphs may be an effective means
of enhancing the learning of Chinese character writing. Furthermore, experimental
studies have demonstrated that long-term memory is improved when part of the
learning process is focused on active information retrieval. Scholars have indicated that
during the learning process, repeated retrieval practice has a greater effect on learning
outcomes than repeated studying does. The retrieval effect, also referred to as the testing
effect or active recall, is the focus of the present study, which investigated whether
forced-recall handwriting instruction (FR method), a teaching method that emphasizes
retrieving Chinese character glyphs from memory, leads to more favorable learning
outcomes relative to the TC method. The FR method requires students to read out the
component radicals of target Chinese characters and to perform the “write a character,
then cover the character ” procedure, in which students have to cover the just-learned
target Chinese character with hand and recall the glyphs of the character, then reproduce
it on the workbook without a printed target character to refer to. By contrast, the TC
method requires students to copy a printed target character and perform monotonous
and repetitive copying exercises without additional deliberate effort. Methods: Two
third-grade male students who were from middle-class families, exhibited normal

intelligence, had handwriting difficulties, and were from the same class of a school



participated in the present study. Notably, their final scores for their Mandarin course
consistently placed them in the bottom 20% of their class. In the Comprehensive Test
of Basic Chinese Character Reading and Writing (Hung et al., 2003), they scored in the
10th and 6th percentiles on the “character writing based on phonetic-symbol-spelled
words” subtest and in the 6th and 1st percentiles on the “dictation” subtest. However,
their percentile rankings in the Chinese Character Recognition Scale for Elementary
Graders were 37th and 31st, within the normal range. The two participants had average
pen-holding abilities, copying speeds, and literacy levels, and they did not exhibit any
physical or mental disability or experience any cognitive-motor coordination difficulties
that could explain their Chinese handwriting difficulties. Although the two participants
exhibited average character-sizing and reading abilities during Mandarin classes, they
often encountered difficulties in recalling Chinese character glyphs and using phonetic
symbols to replace target Chinese characters. Because they frequently committed writing
errors, such as confusing Chinese characters with similar pronunciations or appearances,
misplacing radicals, adding extraneous strokes, and omitting required strokes, their
regular Mandarin assessments consistently placed them in the bottom 20% of a class
of 25 students. In the present study, a single-subject alternating intervention design was
adopted. The implemented intervention comprised 12 40-min sessions, with 2 sessions
being completed per week. These sessions were conducted by a single teacher, who
taught both students simultaneously during each session. For the alternating treatment
phase, eight sessions were completed, with each session incorporating both FR and TC
trials. To minimize potential biases due to the order of the trials, we conducted the TC
trial before the FR trial in odd-numbered sessions and the FR trial before the TC trial
in even-numbered sessions. All target Chinese characters selected for the study were
characters that the participants had yet to learn. The researchers of the present study
controlled for the number of strokes of the target characters learned under both teaching
conditions. In the final phase, comprised of 4 25-min sessions, only the FR method was
implemented. To evaluate learning outcomes, this study collected data on immediate,
1-week, and 2-week retention by conducting a curriculum-based assessment of the
participants’ Chinese character writing skills in which they were required to reproduce
specific target characters from memory without referring to printed target characters.
Results/Findings: The results of the present study indicate that the FR method led to
higher retention rates relative to those achieved using the TC method. For immediate,
1-week, and 2-week retention, the two participants achieved consistently higher average
character retention rates through the FR method than through the TC method. Wilcoxon
signed-rank tests were conducted to compare the retention outcomes of the two methods,

and four out of five comparisons revealed significant differences in the retention rates
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between the two methods at a significance level of .05. Our qualitative results also
indicate that the FR method was simple and effective and that it was well-received by the
participating teacher and students. Conclusions/Implications: First, our findings support
that the FR method can be implemented in place of the TC method for teaching Chinese
character handwriting because of its more favorable learning outcomes. When Chinese
character glyphs are complex, lower-grade elementary students are most frequently
assigned character copying exercises as homework. Copying new characters is a time-
consuming daily activity that every student learning Chinese experiences during the first
few years of their schooling life. Our results indicate that the FR method leads to more
favorable learning outcomes relative to the TC method. Moreover, the FR method does
not add to the workload of students. Our findings can serve as a useful reference for
teaching new Chinese characters to lower-grade elementary school students. Second, we
contribute novel insights to the literature on information retrieval. Most related studies
have used spoken- or written-language stimuli as learning materials in their FR trials.
For example, a list of words in Swahili was used in a retrieval experiment conducted
by Karpicke and Roediger (2008). In that study, participants were asked to provide
oral responses (e.g., speaking the English translation of a target Swahili word). By
contrast, the present study did not focus on spoken output; rather, it focused on mental
representations of outcome measures related to Chinese character writing, which are
different from those associated with spoken language. Furthermore, in the context of
linguistic and phonological information processing, writing a Chinese character requires
visual-spatial-motor coordination. Our findings indicate that the FR method can be
applied to materials other than those focused on spoken or written language. Further
studies on the effects of retrieval practice should explore multiple learning modes to

expand on our findings.
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