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FRE e R R TEAERA R X5
HE T B o AR R TR T
B BIFE - FHEFEZERER &
BRI - ST EE A8 - 8
Chall (1983) REFEZRRFEE: - BI/N—F =4
REYERE RO BB - R
FEREER RS R REEE AR - &
BEiEET DERRNEE - BB REEE
fERARE T - i A B B R A B KU —
BB RAEEGES B sOEE
D Y R R B B 2 AR
R INE o (RIBE - I8 A e T H R
HEH P RFERE A H AN - R
iRy e B A R
R - I H AR A 7 R E N
B FRBLBIAR -

T2 (statistical learning) ( Saffran
et al., 1996) ;&34 G A Ea i) R M2
B R RIS B R —RE RS - SO R
HEERZTE - HER R AR S &8 S 2K
BLERE T © BE RS TR EE T -
AN S B [ R« IRIBE > #
M EAERIRE LS AR S R HE 2
#J 4 fa (Brooks & Kempe, 2013 ; Granena,
2013 ; Maye et al,, 2002) ° N 355
HEH GEE  MHEFEEREEZEST
FrERE E B HERITR - Ul R 2 4P X
o FERSCERRS T o I TE RN
B POGEE E R EE N E BT
HURE S > Rl SOH #asad Ry Bl B SRy
BT A TR - R KEEZZAT
WX FEREY » FERHEFNERSW
EER R - fe SO Rl R AR i 52 vl

H1 > FRSCAYFE R T DA E Wl B 1S A
HEEMLEZE (Chen & Weekes, 2004 : Hsu
et al., 2009 ; Lee et al., 2005) - {EHfEE2HE
HERIERCR P B E TS - RS TEN
Wgh0 - HrSCGE R AT DR R S SRR
% 238 = H13% (Shu et al., 2000 ; Shu et al.,
2003) - BEEHPSCE AR EEE S - KL
TR EH IR NIRRT - AT E
ORI AR TS o ERER B E R
BRI R (R B T 3 R
e

E R B/ N BIRE B R o BB
B SIARE TR HE - BREE
g ~ )~ AL BERE - BAEEEE 0 B
WL R AR RE T o BCEE RIS
by e ey A So S eI el e
AR (FR ~ 50 > 2006) - 7
B RBER LR E T R TIE S W HE
A R 235 TR SO R R B R B R R, - 5
WFHERE R SRR R E
DI RSIRE AR - B a iRk
FROCFERTER ~ AHEE ST - KRR HR
e — - EITHE - BREARSER
IR - fEfREERT » FBIEEN
BT [m] B S 38 - et e B R P 22 i 22 7
KOG HEENZE - Ky HEFFEFEELN
HiE  AFREE R K ERHE - K >
R 5 B2 B L 1 ) BT (o] B A il R R
REPHEERAKREMEEAS) (FEZSE
A 2 2008) o {ERRARIRE] - R HERFHE
BT ERAEAY R E > A HE %
G ERE RS SRR AITAIY - A s B T/
HIRAGR - BEAh - Mt MRS S i EAY
HROGER B SRS T RER L T 1E
B TR - AR - ZEPSCRRIB
EXNF ST -7 BN A E 28 1 (G e
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J57 o B2 TR AR A A G AV R
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fi ) o B ME LA SRR R B B
IR R E R R > FIRMET 2
BUEERT RIS M EHE OEE
PAVLHER - FEE R - HAlRIREE -
Tt A E BT (E R AR R i dE
SRR RS - WEIZEIthayE— R > DL
EEEUE R B2 H IR - B AR L K
15 T S R P B BRI S B AR PR A
R > 3R DU S5 R £ 0 - RS ARERIEEE
AVELE  SEIVEA MRS S /PR Y
TERMCEIZ BRI o CEIZHIAI T
BB - R AR A I B B R
frREREE > BREEF I CTR > AR AP
HAfE - EEEAE > iRRRENEE
Bl B 1T G e i S A > AU E B
BN E PR BT o B A I MR
FRERT o RME IR R E (AL RIR 222
[IfE - FBREEEH CE PEERR -
bR TR TR B L RIS o AERIR
[ - A8 By H AT R A R B R
% SE A TPRERGER > 12t8
IS - Bk kSR I ER GRS - BEfE
BB - I AREER TR
BTG -

AWFE EAESRRT SR T R BN B
AR 7 BB AR T K - B ERAIITTE
ERI > ISP TR > B RER
TR SRR - TR RS
H o SRS EERERAERS - A
RESEH AR AR S E AT T AT, BEER
ARG kR TS BRI
2 TR ASERL > RIS E

N I 4

Z

BEREE - R T IEITE

A58 5% . Bl e R v o B2 7 o SR S AR T B
TREREBAIAIGS - MM IR HER TR - A
FURF AR (BB - PRI ) BRIRRRE (R
T~ R R B - T AR KT
REGEEE T (two-way mixed design
ANOVA) Dl & B Bh BOR i T ik
HIZH  WE/ NP ERIE R R BT
KB - AR ERETH R T

(—) HRSCARES 7 5 B o 4 2 ER
BhERis TICEIZRET ) RGBT AR B
FREEHRE) B O HBEIED ? AT
e DA S i I R PR AT » At T IR
HEH T2 R B -

(=) AR SRR o B o A e 2 PR M
Bh#ERiRhe TR ) /GBI AR - B
FREGHEENRTT ? AHERDEEE
B ~ BT AR R SR
W ES (R IERESR) Tfat® -t "L
EHIZFH ) R AR TR R B H AR
.
(=) HrCIEESR 5 22 B A 52 P M
Bhids T CEIZRET, AY/ B AR @
FHITUG MR IR S A RFNED ? A5
LB el () ~ A
Fis I (PG ) Rt - bl "Ik
HIZFH ) R AR IR R 2 A
ARG TR -
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‘4 AT

R o 8K Rk e K B S P Y B AL
FIFEFZRER - B E S HEEN
£ - MREEE G ERE - A2 H—Hii
BRI ARBOIFEEE S R A B
HREGEMEG SR - Kt 2EE
T o B 1 GE A0 FE R fR I B AR A Ry R
#@h5 (phonological recoding) ° —f& ¥ 2
BRI GRS RIS - EmE AT
IRF - BLREFI RS Ry 77 =G TR Ry
HELE R o I A A UK = by
& HES] (Chall & Popp, 1996 ; Ziegler &
Goswami, 2005 ) - H2FI2KER © B4 5B E
A T2—L « {AT, " HEE"R—
Lo KAT 7 fBHE— AN LTIz
SRAFHAYZRIR » BT T E [ IFEE - {122
TRE TR AR AR S
LGB ERT IR R E2E TR
EMETIEER "R —L 7 (AT, T
R E @ A EREE TS — FEFURS - M
RN SRR F i I > B AR
&M FRYRE S B - BB BRI
MR ~ 5 B ARG - — {2k
BEBICTRE TR R TR
MBI AR S HIFE SR B - AR
TG X E R R B ERYRE M2 (Chang &
Lee, 2018, 2020 ; Hsu et al., 2021 ; Lee, 2011,
2019) -

MR EHSEAEB ST R HE
FIFHEHWORERE - FIP T E LB H
JER R S R A RIM AR - A
13t I LAsg RC i 7 B E B T2 iE
27 (Saffran et al., 1996) FHEH] > 1R
18 H B B b A B M R REE R ER Y
AT 2 T4 T B B R E 0 R R
Mo BE MR EEE RSN HER
WL B Ry N IR T 43 M A R 1R O 1+

(Erickson & Thiessen, 2015) - SH4h—FliF
AET AR M Z 2B (co-occurrence
probability ) = ELH A6 R {1 1 R e R
(9 #% R > AT By 187 42 #% 3% (transitional
probability ) (Aslin et al., 1998 ; Goodsitt et
al., 1993 ; Saffran et al., 1996) ° ‘&= FRHE
AR S R B A ATEE
PEREK » BBt ) [ 8 o {1 o iy e

(Aslin et al., 1998 ; Saffran et al., 1996) -
Saffran % A (1996) $REF B S {EEREE
HIEE S RIBERREES « MM LAPUE = i
e 8 2% B R Ry WO L (BN © bidaku) >
TF . P L ) L 2 S A 3 B )

(#1410 : bidakupadotigolabubidaku ) ° FE3EFH
Sy RS R o EEEEAOE bi LRI
H BRI By da > [RIBL LR R 1
ku B2 HHZAE H B AR T RE RS pa ~ go B ti
IR H A B A SR ARy 0.33  FEBR S B RSE
SrERREE SR o BB R

(head-turn preference ) 7€ 5 i 2 54 ¥ A 58
SEEE S R EAR R - — i S - BHH
TR AR F TR B e A B 2 S R B R
IRFFEIVE » A SR B S S et R =iy
I (140 - bida) & REL BRI IE

(EEEREIR D ) B R R
B (B4 - kugo) HIMRAZE (EEHXEZ
HACBRMRGHETTE) - ERERIREHEE
RANEHCERIEDUT - B Sl Res IR B
HHIEE S #AYHh SRR - 7EREE SRy ETE
oo BRI CIEERI - BB B A S
FIHE o EEHEHEERIRE - FIGERE T
BB~ TS MRRE S R 0
W R & i S SR G5
B & (Johnson & Jusczyk, 2001 ; Weber
et al., 2004) ~ FHFAYMETHESR (phonotactic
probability ) (Friederici & Wessels, 1993 ;
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Friedrich & Friederici, 2005) ~ 1 i %f JE Bd
1% (Apfelbaum et al., 2013 ; Armstrong et al.,
2017) -~ ZE1E%5RE (Saffran & Wilson, 2003 5
Thompson & Newport, 2007 ; Tomasello,
2000) -

DIPFE X FME > &% (phoneme) &
/DB AL BHNEN R/ NERER
fi ke % (grapheme) - [KIth @ BEHEE L
FHEE RS B E R R S R H ER
% ( Grapheme-to-Phoneme Correspondences,
GPC) - BB © ZF BRI A 24
B3z Rl ER 24 05 3% B EREIE
BAFRIEE —2 XAl R R &I S
TR o MY > SESCFRE TA | AE CAT »
CAR ~ MADE W% % & A~ > 305 2 /ip/
] DLHFEL Deep B, Heap » Fif LL3E LAY o
JERATRIEHE A2 R R R 5 B 2
FISCEERME o RS0 REE Rt
% (Fowler et al., 1977 ; Nislund, 1999) - f#
S EA 2 E BT (New et al.,
2008) ° Seymour & A (2003) FL#gEE/N—
R AR Hr R s - R
HIEHE B R B 2R
TE o B/ N— R EAER S B AR
FEUEHEREE M 90% - 2RI » BEREEH
HYERSL > /N2 B B EL B R B TE R
FAEE 34% B2 29% - (K[t - P HE—SES
BRI - T B R (R —
ISR BENREER R RS RN
B R R A — B S E R M (Goswami
etal., 2005 ; Seymour et al., 2003 ) °

= RXEIRE R R AR
1l

R SO R B 2 3% E ST (ideographic
writing system ) > —f# 5% (character) &

i (radical) #HATAESE - HAERHAS
F# (stroke) FTEEAE - AT REIEELE
W SO RS - I E— S
FHESR— S R B TP S ERE
EMKIE— SR AR = Ei
FE=FLFHEE MRS - KA SR
P Ry HR SO Rl A A e B S A A
X FHEEUERE - ffs a5 - B
B~ Er B R fECFERENYIH > 2P
NG BEM SR B IErEREER
Mg ES REEGEEERERRNE
By lECATAE - B 80% I T RE
By BB B —H#5 (semantic
radical ) Hil—{&5% (phonetic radical) FT#H
Ji e il s A BB TR B TR PrEER
"R EEF > For THl Z2IEAREAR
TR TERESTEEHE THE AUSRSEARER - 1
"HBHEE R THEAMERER
BRSSP TR R S AR -
SR 5 Y R 7 AT 43 Ry BRI
(regularity ) H1—ZE( 4 (consistency) /&
KRB - REHANME R IEE F Ry s
BE AR o DL THR Ryl o T B
5 TR BYREEREE > KL AR 2
QI oz T AR — AR
Kby T3 RS EESS TH | TRAE -
17 Fo WF 52 5 SR 2 BB B ME BUR (regularity
effect) » B ATERZFA RIS (HIZ0 - 4] )
A IERER AR (FI40 - ) KRG
e %4 IF ) LL e (Chang et al., 2016 ;5 Lee
et al,, 2005) - BRHFE SCFRIBFTEAS FARE
(Jared, 2002) ° #A[M0 > 1E53 MBI/ N—F]7R
AT EIFE RIS 2 B A G A
o B BRI #45 23~24% (Li & Su,
2018 : Shu et al,, 2003) - BiEEA " Hi2HE
% USRI ARSI S RE - WIEREE
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RS -

KBRS R S S 3R
BHEHBENEG  —SEE —-HEEM
[F] 8 5% A > H By Lig g - 4
a0 EAHARRETE TEEL - TEEL -~ THEL -
&, - T, BHAHEANES  BEER
F—% 7 KRR —HF - 55—/#HHE
FORR, ~ TERL UL~ THEL -~ THR
"R MEAEMEESS > EEE S
B=fETH—RX s~ TPA~TUuN,
R AN —8F o 1T Rl oehE SR B — B
2 (consistency effect) - {FRaATEERF > —
Hy (3~ % &) RAIERREA—E
O B KRG E 0 Rk E Rk
(Leeetal., 2005 5 Lee etal., 2010) - EdffF
FIWEFE RS R AHIE (Jared et al.,1990) -
1 B — S B RE R TP B S R E
Rl (HER BRI EZ 8 A8 E
RS R G A KILEES RS
RHBEE S L AR - S
IR SE I TR S B - )L
B8R E —HE G ARSI E
F o FRZENREHEOEE - KL - 5
B i DI - i E R
PEFEAE - TIRE RSB - BER P SOCFER
AR EEHE RS R - BRER
BRI B R — BRI SRS R - TR
R ESGEE N IE L —F B E R — S
JiGER - iR R SRR A Mk
SERAFHILIRE - FESEE IR (2R -

2009 ; Shu et al., 2000 ; Shu et al., 2003 ) -
WSS F R M AR AR R A 5T
G SCRRETE - ISR C AR RRIAS
)443 (ERPs component ) Bl Z Bk g4
[E] B R R - B4 - N170 Bd R 5
ERES AR - B g lIFriRiR A

FY N170 < Jf (Bentin et al.,1999 ; Maurer et
al., 2005) -+ P200 RIFIHEIN I8 8 & 1R
B A F (Barnea & Breznitz, 1998 ; Sereno et
al.,, 1998) »N400 AII/Z BlFE R m B A RE (Kutas
& Federmeier, 2011 ; Kutas & Hillyard, 1984 ;

Van Petten & Kutas, 1990) » P600 ] [ JfEE 4]
LR (Gouvea et al., 2010 ; Hagoort
& Brown, 2000 ; Osterhout & Holcomb,
1992) - Lee % A (2007) FHI =S¢ HHEAE
fi7 (event-related potentials » ERPs ) LA[E[TFF
AIBRESE » R PR S — BRI P51
Ak o &5 R B N170 ~ P200 B N400 |
EBISEE-HERR - BB FEEREES
R EEER EEAR A B SR & Y N170

TERTARSEAY AR AR B A28 IE IRy P200 5

B — BT 25 N400 S JFE AR — U7 31
B\ e Lee 3 A (2010) # — 2 fif TN RE
4 146 7% 35 52 (functional Magnetic Resonance
Imaging, fMRI) $&5E K& 44 H SO IR A i )
ARSI - EE RS R FHEHE T
W 7 A KBS r9 %A T [8 (left inferior frontal
gyrus) ~ #H o1 [E (middle frontal gyrus) -

THZETH N 2E (inferior parietal gyrus) ~ #% F
[B] (supramarginal gyrus) 5z /7 B i 8 2 B
BB (left temporooccipital junction) [
WM ER LS —BFK - EEEPp
o EE RIS E - FIPFE SCFE R SEAS
SAHEL (Mechelli et al., 2003 ; Paulesu et al.,
2000) < [KIpL - BEZR SR ST R BB
NFHMARE  Hig s S ER RGP
NP RAGE  AH 2 BRSO R AN
ARSI AR ELEE & ST AR -

= —MRRAERBBERERRENHX
AR

LUt A £ 75 R B RE A B B 3 38 Fr O R
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1 B BRI - R E G
X~ HRELL R R0 R EIH =R 5 i
KB FWRREILGE SRR - #1
a1 EEAE (Arciuli et al., 2010) ~ JB#
o % B HE B 1% (Apfelbaum et al., 2013) ~
HEF A5 (Pacton et al., 2001 ) F14A)7E K5 ##E
( Thompson & Newport, 2007 ) ° & Fl 3k B
A (2012) AT El/ N—ENERYES
47 @ EEREESFIEGPEFNIE
HHEERE o CLERNE TR — R
2399 47 BT 183 @ > Frb ¥R
Ry 45% - BEEFIR LT SE =X W
NEREG BRI 2 63% « (€%
FRERNESUERE » —FRES 140
a5 » B 7 PUSERELSFRR - BRESN
B AR 529 f11 620 - ERAERE B
R B B 5 (R B T A - BEAR R R
R R TR W N AH R PR R S
il ARBEZ KIEHETT - RrfrE e EF i
HRZ OB SERIFT 2T L - K
BT s AR B S A R
15 [R5 I T G T 7 {1 St vt
% - B RBEESE R TR ER B
AIIEDL - E— AR E 183 (HPE Y - H
i 58% SRS KB —K 5 PUSEARIRE
HISEETS 1093 [HPEY - En—FrEss
HENBEED =Tt BSEREE
By EENEED =R LR IE] 66% -
BT 5 B AR TR B o MR I I 2 R AR A A
B EEERESIRS RS o AR
FHAPETFARY » TP R SR -
I DU S A 55 B R e R B Bep
AR B - S E AR Y LR
It MBS R AE TR TR R [KIith
REST 2 W 28 SO & S ERA £ < Hsu 2 A
(2009) DIE{hah# A R LH - $RaTES

#5EE (phonetic combinability ) Bl —%E
M B A R A A AT -
flgn: e o~ T, THERL BT, WY
BrEE R T o Rt T, T, -
THi L B TEE ) BSOS E R4 —BUE
fyEt S DUHIRI DS HAR R 38 H 0y 7 BHBR L
RBOSESE o pln: TR, TR~ TUR
"Hy o~ THL - TR FF HEBSES
Eo- THfi, ~ "8, ~ "I MREER ")
—R vy o RKEBUIER0.5(3/6) 5 THE, -
"BRORRER TP A L RE—H R 033
(2/6) 5 "HRLAUBER"TU N, RE
—EME R 0.17 (1/6) - AERBHAEEF S
FERKE » A& B —BUERER - IRIREEA
(2009) HIRFFESCFFHEGTH R EIEL - BE3E
FRIREASER AN - & Sl B B B A AH A
FEEFARZ R - A A ReA S a1
FERE - 7€ HsuZE A (2009) RIBFZEATHE
—HHEN - B EE] TR R A T REE
EE R BRI R ARS - HALHELZE
50 (2012) ¥l (Edl ~ (R8H) -~ R
B8 (B8 K- MR
(HRANE ~ AR - B55dEs) - DBV
MU~ F1 ~ NGRS IR R R 2 R
PRETH S 55 2 A R 1k B — SO A 38 F il
B FEIREUR - {EI AR /NEPUERR
DA Ry s e v E RS A - BRI
ARG A IE TR A A 2R A5 1 « RE—3
AR Rl R AT A PU AR A 2R B R FI R
BAlFhEss . — 8% (B F- &)W
IS IEMER A —2F (91~ B~ i) K15
m o BN T GRS R TS 0 I
HE A~ ANERTRBRREN—BIMEROR -
AR I B A R (2012) FEHLE]/ A
FERBEOREEET RS RERE R
RIS BRI SRS - B TR
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HUSATE > BT BRI REH] - B E W
HHRRSE R IR A - Rif > #9F 3%-
10% FREAFRGERE SR % - HEIEH
HIg A A R SR B - AL
HEEE S HMEE s BRI RR 1 - B 1S PR Y
TG R - i Ry % R BUBEIRERR B (Snowling,
2000) - Tzeng 5¢ A (2018) HEEH S [HE
e T 5% B — iy T o P R i S R SR N
AR o LB E AR EY - RFRIE
FHIRS B I E - TR L E T
Fo kil - BHEFF I —EFHIHEE - DU
EA— AR HEEREEHE
A A FE SRR - JEERE A RIS
A B E o A H BRI ISR = DL
WS > HEER IR SR
HRREA TR EAAHE SRR REN
R - BERS R BB LR R RE2EHIE
TR NA0O [ JELL B B TR 0 R
SRAURE - B I BAE AT ARG B EAE R
A B 2R AR B AR
FEITE] o e s i 22 2 FUJ A i ) B A B 4 3
FEF AR M N400 EiIE KR E T - (HZTE
FEUF AR - B RERIER R
AR R ERE A SO HIR  ATLLRES
HEET  BTEIETRIER > 5 =H
WA 35 1Y N400 [ JER P AN A « HRFREE
PR S > MEAREFAE (A7) B
AR (T FE - AalaEEHTH
FEFER 2 R AT 2 — S Ay ST
BENE » ForBIE R M AR A
TR I, -

I 35% 7~ 2 3G e e gt 2 T A LAY L
EE B R AR SO R - 1SR
SERILEE BRI FEIR SRR FHER RN
Aoy he U ERGER T EOE B T AR R
WA, - BHlrvE/NBRE SR T BRI

REHERTEERFHRE > LT F A 5
K@) ~ AIREESC ) 1 2w -
R BB ER S o T HER
B =7 AE T S RS
AR TSI AR R ~ WA
2004) - SRPETERE AR R
HEERT (FEEE - 2012 LER - =l
0 2006) - WRIBHPSCFAURIEREE > PR
— R EA MR SR B AR
DUIE A o C o B 532 1 50 g ] e 10l 5 R
S0 HEFTHER o DURMEERY TG Inag e
B~ > FAGES © R Bl L% (2004)
PERRER /N 2R B 0 I 52 o WG T
R T BERE IR R © 2 EGH
THEREFTE R BEEM R > 2 AT
kAT R BT - PR TR B
HbambE - QDS R - Bl AR ~ A
Moo TRy o ERRREREH
EXETBFEREN _EREE £ TP
ETFEE T BVIMEERER RS Tt
HIBE ) A0 TEHIREREE ) AUREL > BER
BT BER T HEEN R - LR B
#H (2006) DL T DR a8 5 Al
e pEits == ¢ Wl EHie e 2 o1
BB N A AR R (R R SR BT T
B - BRI R (B K
O ) BB R T IR AR
TR E 7Rl R R R )
it o BN E R PR TR B R
PRI EGER T HER > RES A AR T MBS
REAHE AR TR HHEN R T R
SCBNRARI - BN AR LSO 78 AT
LR R > T 7RI T ~ s
EEHNARCER - FEEE S 2R
RELBE ST AR B o 30 RE 5 2k AR 5 i 7 AR
3o BRSO M F A A E R -



B R S R S B R R T R R TR I -9

SRl T R R B S R BRI AT
100> TRIEE AT PRI el ik B B B X
WIBhas - AEBITHIET T ERE T - Y
WIS AR Z DUF AL (Ban = R
HEBEAETY B2 W owER) o
HEREFMT EFRE > BT T 8
LR SN CRY - DRRRASS B NESHET i
FIATD > BSSRESTR (A IS TR E AR
It - B8 PSR aR R E T T Bh B - 35
R MRS H 3 AR SRy
—HRUP Y (KT R B R 22 T RE
B SRR IR P 5 < B R
(3

MHE5GE

— BRE

AW 5E 32 E Ry 2 AL h 2 &
TR HEREGRR - — BUIER
HIEHLLLE » 2B B = FRRE > HAE
B SC G Tl B HE P BE (CPM) 2 R3]
HENEREE 2 Fh 1 BRAER

# 1 U BRI AT SRR

DYEERR » FIER FH B S AT HE i 712 HE 2 ) B
(SPM) » HFRIUHE R HE BN E %k
T e T XEAE ST R R
BURIRR B 33— 1

ARWFFELAY BN = ~ PYFEAR AR
B Ry o FER i B B B B e
- T A e =R EEE LY
VOAEARER B =4 5 PEHIH AT TR A BB
BHESHHAFE - BB B S  R B E N
HEL N\ #5iAE  BREA LB N E L E
ZEGEE CPEERE - iR AR R
B o R 1 RAMEESRTFEREEAE R
Bk o Rl R R R B AR AR ) B
TR ARWFFE S B DUk SR F e T HE
HHHIES (Colored Progressive Matrices » fiff ff
CPM) B3y~ FASHE R AHE P HIBE (Standard
Progressive Matrices » & f SPM ) FEfl =
VYA 7 R AV AIRE JIRE Dl
S8 A B AL A 523k LA T RE
jj °

— - EREFRTRME

AT S =8 R B o KR R i S
Bt~ I APEBe BRI B © A AR R B

. CPM/SPM T A
zhll REE  FH& R CPM/SPM o oy
HhndH S1 rg 5 42 55 5~10
HhazH S2 | = 41 37 10~15
HhasH S3 | % 39 27 1~5
HhasH S4 | 8 41 45 1~5
HhpdH S5 g Ll 39 34 <1
HhaiH S6 | 78 37 25 <1
b S7 s % 43 63 1~5
= S8 | = 45 68 10~15
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HhadH S9 g € 45 68 1~5
T4 S10 s} 7 40 39 5~10
HhgdH S11 rg 5 43 47 15-20
B S12 | 5 45 58 1~5
g S13 | 5 47 79 5~10
Hiad S14 = 5 19 34 1~5
Hh S15 = 5 26 67 1~5
HhadH S16 = € 19 28 1~5
g S17 = 5 21 43 1~5
jeg S18 = 5 29 83 1~5
HhgsH S19 = 7 19 28 1~5
HhadH S20 = € 21 36 1~5
PEfilaH S21 | % 39 27 10~15
PEHI4H S22 g 5 39 34 10~15
PEfH4H S23 | 5 39 27 1~5
PE4H S24 | 5 41 37 10~15
PEilaH S25 | % 39 39 10~15
PEHI4H S26 | % 43 47 5~10
PEH4H S27 | 5 47 70 15-20
PelaH S28 | 5 44 63 1~5
PEfIAH $29 s 8 40 39 5~10
PeilaH S30 g 5 46 63 1~5
PEH4H S31 | 5 50 87 10~15
PelaH S32 | 5 43 55 5~10
PEflaH S$33 s} 8 42 50 1~5
PeilaH S34 = 5 22 42 1~5
PeilaH S35 = 5 24 61 1~5
PEHI4H S36 = z 19 28 1~5
PElaH S37 = 5 19 34 1~5
PEfH4H S38 = 5 23 49 1~5
PeilaH S39 x 58 28 84 1~5
Pl S40 3 N 15 23 1~5
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Abstract

Rationale & Purpose: This study investigated the effectiveness of Harvest Festival, an
interactive game based on the principle of statistical learning, in facilitating children’s
acquisition of Chinese characters. Research has demonstrated that learners can pick
up the statistical structure of elements from auditory or visual inputs, including their
distribution, frequency, and co-occurrence probability. Statistical learning plays a crucial
role in various aspects of language acquisition, from word segmentation, phonological
and orthographic awareness, to syntactic learning. Reading acquisition is a process
that involves understanding how orthographic forms represent speech. Orthographic
transparency varies across writing systems. However, psycholinguistic grain size
theory posits that, in general, learning to read is a statistical learning process that aims
to find the optimal mapping consistency and shared grain size between phonology
and orthography. Chinese is often classified as a logographic writing system. Chinese
characters, the basic writing unit, are composed of radicals and map onto a single-
syllable morpheme rather than a phoneme in the spoken language. Corpus analysis
indicates that approximately 80% of Chinese characters are phonograms (i.e., B , /cai3/, “to
step on”), combining a semantic radical (i.e., /& , /zu2/, “foot”) and a phonetic radical (i.e., %%,
/cai3/, “gathering”) to provide clues regarding each character’s meaning and pronunciation.
Studies on Chinese reading acquisition have used phonetic consistency to reflect the

reliability of phonetic radicals in providing pronunciation clues for their phonograms.
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Many studies have evidenced the consistency effect on Chinese word recognition,
indicating that Chinese characters are learned through a universal statistical learning
mechanism. For example, 1% /yao2/ has six orthographic neighbors, namely %5, ¥,
% , 1%, #% , and 5% . These neighbors are “friends” of #% because they have the same
pronunciation. Similarly, Jiii /liu2/ has five orthographic neighbors. However, only two of
these neighbors, that is, i /liu2/ and % /liu2/ but not # /shul/, B /shul/, or & /yud/,
are “friends” of Jjii . Therefore, characters such as # and their orthographic neighbors are
referred to as high-consistency characters (consistency index = 1). In contrast, characters
such as it , ¥ , and i are referred to as low-consistency characters (consistency index
= 0.33). Behavioral studies have demonstrated the consistency effect in naming Chinese
characters, with high-consistency characters named more quickly and accurately
than low-consistency characters, particularly low-frequency characters. Moreover,
the consistency effect was mainly found in phonograms with large orthographic
neighborhoods. Tzeng and Lee (2012) explored the developmental trajectories through
which children acquire orthographic knowledge of Chinese phonetic radicals. These
results revealed that the consistency effect emerged in fourth-graders in reading and
supported that repeated exposure to a phonetic radical and its associated pronunciations
is essential for developing the metalinguistic knowledge for reading Chinese. However,
approximately 2% to 10% of children struggle to learn to read Chinese. Harvest
Festival, modified from the What-A-Male game, is designed to help children acquire the
mapping between phonogram and the phonetic radical. In each training session, a target
phonetic radical, selected from a Chinese psycholinguistic database, is presented at the
top of the screen. Chinese phonograms either carry with this target phonetic radical or
not would pop out on the screen. Players would hear the character’s pronunciation and
be asked to click on those phonograms with the target phonetic radical as quickly as
possible, regardless of whether they knew them. The players received immediate and
accurate feedback during the interactive process and received repeated exposure to a set
of phonetic radicals and their associated pronunciations. To evaluate the effectiveness
of Harvest Festival, third- and fourth-grade students with poor reading ability were
invited to participate in the current study. Only half of these students received training
for 8 weeks. Tests for Chinese reading proficiency were conducted before and after
training. The study predicted that the children who received Harvest Festival training
would enhance their metalinguistic understanding of the statistical properties of
Chinese phonetic radicals, including radical position and phonetic consistency, which
would improve their performance on related assessments. Methods: 40 third- and

fourth-grade students with normal intelligence but ranking below the 25th percentile



in the Assessment of Chinese Character Lists (Hung et al., 2006a) participated in this
study. These students were divided into experimental and control groups by matching
their reading ability. The two groups continued to receive their standard daily school
instruction, but the experimental group received additional Harvest Festival training for 8
weeks (three sessions per week, 5 minutes per session). To evaluate the effectiveness of
the Harvest Festival on Chinese character learning, both groups were administered a set
of tests, including the phonetic radical test (Hung et al., 2007), the Self-developed test to
measure the target characters’ reading accuracy and fluency, the Assessment of Chinese
Character Lists (Hung et al., 2006a) and the Assessment of Sight-Word Reading and
Fluency (Hung et al., 2006b) in the pre- and post-training. Findings: Two-way mixed-
design analysis of variance (groups: experimental and control; time: pretest and posttest)
was conducted to evaluate the changes in the students’ reading performance before
and after training. Significant interaction effects between group and time were found
in the phonetic radical test, self-developed test, and Assessment of Chinese Character
Lists, which revealed differences in accuracy. The significant interaction effect was also
identified in reading fluency on the self-developed test. Post hoc analysis revealed that
the significant difference observed in reading performance before and after training
only occurred in the experimental group. Conclusions/Implementations: Our findings
that the experimental group revealed significant training effects in reading performance
suggest that the Harvest Festival effectively enhances reading performance. After
eight weeks of training, children with poor reading ability acquired the metalinguistic
knowledge of Chinese phonetic radicals and the relationship between phonetic radicals
and characters. With sufficient exposure to the phonetic radical and the associated
pronunciations, children gradually enable automatization in decoding and thus enhance
reading fluency. This study demonstrates that statistical learning is crucial in language
acquisition, especially for children with poor reading ability. Future curriculum design
and computer-based instruction should incorporate the principles of statistical learning

into teaching practices.

Keywords: Chinese reading acquisition, computer-assisted instruction, phonetic

consistency, phonetic radical, statistical learning
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