OHRREFER 2021, Vol. 29, No. 7, 1231-1238
Advances in Psychological Science

© 2021 H[EREA B L BB ST BT
https://doi.org/10.3724/SP.J.1042.2021.01231

A& R 1 15 P RS B9 T 5 B 18] 0 TR BE

EXF

-

TN
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(FEBERERFOHER, LR 100049)

B E ARBATHREIBAREFTAEFHALREZFREFTOHFEALT, MR EKRAFL S48 T by 7
EHARG—FF TR, RBEBOARAR—ARARFFROBELE R EMRA LT, WAL wRIE 9L
M e TARAG . AT A B @, Ak REAL R AEAPE R Mk | i 4 2 IR ORI A oA BRI & 09 3 A BT AR A
EAYZER, BiEEAEFANRERAREBALLAFFONER T T, XEHH4 R AL T EER
ETERHAG TP, AT A e TG T iE R TR . R RGBT E A T ILA R 1)
IS 5364 7 5 B 1] e T Bk T K A AR AR AL B ) B w, R R e AT T AL 2) B i AT O L B ) e T Bk R AR A
BB g B ) A2 E AR Y 3)UT L B 1A e T Bk AR T A R AR AL S AT

R ARMEAEREAE, e AT, B RR A, ShAM A, KRR, AZRY

HEES B2
5]

J% JE: 1) 2 % i (Developmental dyslexia, DD)
B TR IIEH, REZ SR8 el
MU bLS, FEHEA M . WL RERE A5 Y
LT, 58K 22 B0 3k L > 49 0 4 DR 132 A B b
(Casini et al., 2018), ¥ G FADE— BN A 2 HF
T 3C T [ 50 B A 9 4% 00 B BF (Casini et al., 2018;
Goswami, 2015; Snowling, 2001), #F5Z &8,
BLREAS IR M SRAE . A AR IO A7 A 1Y
I 235 e L8 — 3 e ad A, 0 T A B
71(Snowling, 2001), A3, WAMFREFEH, HE
BriE R RS, HEEA G BRI — %
BRI BE B[ (Lovegrove et al., 1980), &N T
(Temporal processing, TP)f&—Fh7EAHIIN Tad 2
HROX s () 25 R (RE SRR 1) L )T L R s A A R
B HEAT AT | AEAD A ITAR (A HT R 28 B (K otz
& Schwartze, 2010), i 37X B [R] RRAE 9K 7K
SEINT, LR AEA )% 8 38 T8 s 8 Y ek
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i P S 46 LRI (Grondin, 2010), BFFE#
Khy, ) T2 B 1) 1 o B BB R T BE U T AR At Y
T b B} [8] 0 T Bk B3 (Meng et al., 2005), b FhBf[a]
(Rise time) & 18 & 155 A CHEF1F, A3 TH#
FHEE SR B g O T A B, TR AEE R
Eiﬁ@%ﬂ%%(Goswami, 2011; Goswami & Leong,
2013; Hiamildinen et al., 2012) . i A% 25 ) 2% 2=
fdt 1T b T e [ i b A £ R O O RG22 0 B
fili 2 51555 5 [F 4 (Gross et al., 2013), K, #f
22 ARG b TN E] S A [R) 200 AT RE SR K
5] 5 e 5 1 o G5k B 1Y B 22 BE il (Goswami, 2011,
2018, 2019). BEAN, ANARIETT DL i JE i A3 R Al R
i B 728 A0S P EA T HEF (Stein, 2018), T 2% PE T
19 (Mismatch negativity, MMN)#E W% 7R i 3 J e
AR T A5 S U A RE T, T AR B M e
71N R J P ] 32 4 F1 T 5 s ] o T R

KEFT A EF 22N R R, P CF
15 152 4 25 A A T 5 I () 0 T 3R s, R BRAE X R
AR A I I ) B 2 Ay 3 BE IR (Fostick et all,
2012, 2014; Tallal, 1980) . 5 57 W 5 i [ia] S84 e LA
1% & MMN (Corbera et al., 2006; Meng et al., 2005;
Schulte-Ko6rne et al., 1999; van Zuijen et al., 2012)
VLR b 7 i (] 9% 301 66 07 A0 pp 22 4% 5 [W) 20 1 i T 555
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(Goswami et al., 2010, 2011; Power et al., 2012,
2013, 2016; van Hirtum et al., 2019). [AFE, BiFE R
TR A AL R B A T T s ) R 8 S T
(e.g., Chung et al., 2008; Liu et al., 2019; Wang &
Yang, 2018), {ARIE T FEl {32 B A W o B (1] i T 5k
MBS TE S — B0k . T A )0 TR B A 2 TR
WHEINT, RECELRITE—E X R R (Booth et
al., 2000), M52 BE352; T H 3 25 T 909 Y
ORI A R i, S EOCHERY A &5 BARMERR
BB Al AR, B R AR BY T AL % (Goswami,
2011), PRI, W B ) i T Bk s T B 2 3 UK i
PE B B2 A 09 LR . V2 T B IR SR, G
Wr 55 75 29Il 2k (Bhide et al., 2013; Flaugnacco et al.,
2015), Wr g i 8] 8 Y 2k (5K 2 F] 55, 2018; Wang
et al., 2019; Zhang et al., 2018), FEiZpERE & 05
TG AT LA AR e, I s W o I ) 0 T R S
I3 T2 PR B ) A7 AR — R RR G 2R o

AR SO FR S0 b B A S A D 135 i T 5 B[] i
TR BE R AR OCAIE TS, I DIZ SR B 9 AT R e fE A
SRR J5 TEAT SRR, 5 X AR BB 5 7 [w)
PEH R,

2 &R R PR A% T 5T B B i T &R BA

BT A HF1E
2.1 BtEE A i TERBA

Tallal (1980) i [i] Jin T % Sk X e 7 52 B
SR T T, DR S B A DR B
[0 T 8E S B WF 98 B AR T Tallal, 7E3E 40 4F (9B
FEHh, WFIE R 22 R R R 5 30 S St 4 7 e i
I F4T W B 98 3K (Temporal order judgments, TOJ,
Chung et al., 2008), Tallal { FHIl 75 18 Wit fil 34,
SR A T S B A, A SRR, I
e i )L 3 X L 9 S0 et EF [ ) 5 P (8~305 mis) 22 B
B PR AIGT, H R 2 A i ] B 4E 4 3 305 ms DA I
B, ) 52 e A L 1 K o e B gt 2 T 2k o RIS
Tallal &, A7 & & P8 A BRI T 5185 Y
. B A O A DF S 2 AHOC . Nittrouer (1999)
Xif Tallal BB ST 48 T 00 5BE, 0 T ok o 8 g6 ml 8
&)L B 1) 800 Hz 1 1200 Hz 350 4%
KB, TCYS IR a) 1 B A 4, D i AR LB
MEEFILEY LR EER. TR, HREHN
SEHTAIF ST T o 38R e LA B, BT
2 B A% L2 A Bl B 2 B (Nittrouer, 1999). B/,

Rey 45 A (2002)% 3R 4 o F i 0 2 SC 3% 47 (491«

aspa) TR & F BT, I HERG 5 = 5L 1Y 5
SREFA], S5 B, AR LB W Y
PRAE i 80 5 BRI E) B (140 ms) I i 3 9% T4 i
ZHLEE; H2 Y00 2 PR ] S N B (280 ms), (7]
PR AT L A 2 B AT LUK ) I H Ko ARG AT
FH, B LE MU TOJ S5 i & IR
VI ARTFPRE Bt WA G . Btk R IAA,
TR VP A 14 0 1% el ) 98 J R 2 R A IR U
Nittrouer %55 7] A& X3 3 Hi(Rey et al., 2002).

DR H, Meng 45 A (2005) 8 L4 A K bl b
X HARGE # LEAE gL, ZoRAMAATAIE 50~
100 ms s (i i) B P 32 252 5 LAY 7 1> 5 9 (800 Hz
12000 Hz) T 45 5 & 3, L3 58 & I/ TOJ
145 B9 5 5 Z2 0005 F ) 52 6E ) g AR oG, IF
HLTE 5 3 B BRI S, TOJ 4145 st n]
VARS8 I AU R B R W e O 2278 5 x4
SR W T i B R0 0 T %6 U L B 32 A % e th 2L
HEEMEH (Meng et al., 2005), J5Z:4 2 W5 #E
WESE T D03 ) 52 A5 )L 38 77 76 T i B 8] T BB
(e.g., Chung et al., 2008; Liu et al., 2019; Wang &
Yang, 2018; Wang et al., 2019), Chung % A (2008)
8 55 v [ A s 1) /N 27 A 40 W7 S [R] s ) 6] B (8~
305 ms) & & (500 Hz) . (K45 (250 Hz) s & &
B SEIRY . G55, #E A B (] ) BR 45 4
T B AT L H (Mg = 8.90 %) J4 W i 1 5 4R
AT FIAE I X BRAL L3 (Mg = 8.91 %), A2
55 1R] ] B2 KX B L3 (Mge = 8.30 %) AT Wik
RS X LR B DU ) SR A L
R W 56 B 8] Jon 105 T & '8 i )5 (Chung et al.,
2008), Z4fBL A4, Wang 1 Yang (2018) L4 [E 5 125 iy
X 1~6 AF(Myge: 7.76~11.68 5 ) /N i
PATIE 9 TOT L5, & 1~2 454 I ety L3
) BT A R 5 0 AR T RAE GOE W L, B2
FAENM TR, 3 AEG LR B R A L e T
TOJ 4 MG S RAEHIE R JLE TR E =
So Aak, WL 3~6 4EGJLE N EE R
HIBFFE (5 2R 1 81%) Ik, 78 TOJ 4%
th, B EEREAS JLEE (Mg = 9.82 MG B H £ T
TEH L (M, = 9.66 %), I HAEFE G T AR
FH IR D)5 X R0 22 AT SR AEAE(Liu et al., 2019).

WAk, WEFE A B, e 132 A BN AL A7 7 W 5 ]
JN Lk (e.g., Fostick et al., 2012, 2014), Fostick
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FANQOIYRI, HIEH MEH ML, FRES
TR AE W58 B 8] 00 T4 45 (TOT i1t 7] &) B A6 )
PRI 2, RS T TAEICAZ 005 5
Rk, HAESR AT 55 h A KRR,
1 45 T B 24 7 5 8 51 3 F s () R AR, B ]
T2 A 25 ARG IE 5 D] 132 A 2% B0 M R ) BRI
X BEAS RE IS PR Wi T e ) A i BB, B
AHEVH B F TAEICAZ BB (Fostick et al., 2012), Fifi
J&, Fostick 4 N(2014)% FIXUE: TOJ 155 % [ 52
R A BN IR AT TS S B TN 2R 98 ZEIFSE R,
S [i) A ] 18] B (5~240  ms) FY— o 5 3 3R e (45T A
S8R 3 A 7] )30 o OUEE e 5 S A B, R Bl )
W22 45 HE W BB BB Y . 283 5 R,
] 152 o i N 5 T A P ) 52 R R o
HIRGARAS B T W E B, IR T T B
FIF PR 00 T )1 5 18 I 35 s R 1 B A 43k 1) i
T i U (Fostick et al., 2014), FiRIAEFiBEWISE
V18 235 SR A, I % o 1P I 1352 o 1) T 5 FsF [0 Jam T e
I3 2 — o B Sy 3 38 1) — B SRR B SR R, AN AN
X O S T TR

A, RS2 A A T BE S T 35 AN AL
AN 2R BUAE X PR 2 B i T o Cestnick Al
Jerger (2000){# FHIT 5% TOJ AT 45 &, TCi M E
PN (P . 8~305 ms, M. 428 ms), PiiERE
i LB 110 ) AT I A R /N T IR LB i B
S5 ) — TR FR AR B A 5T (Share et al., 2002)0 A&
B, AR W R LI, 7E 3 AEAT
W5 TOJ MBS b, 4 i a] (] B 25 1R (428 ms) T
4 4 B T e 0 2R T R AR 8 TE R L3, i A )
i) s 2% 4 (8~305 ms) FHIWTEF R M EFN% D
Ep = 0.07), WFFHEINN Tallal 7RSS HHH T
it Z2 B YINZAT e vk, = B0k N A A 19 25 )
AT T 286, X B ) () B 04 60 58 AR A5 B 2
S, DT H 55 1 e 32 e A L 25 A E L A 22 5
(Share et al., 2002), [El1tk, 58] 3552 B fisk 4D T 5 s 0] o
TR R R IR A R B T S B A B ) 7 10, X R B
W98 AT AR T T2 MO R i) 338030 2 2 6 AR 5 119 B 1)
T 1B 35 55 0 %k IO A Bt ) 6 10 )T 7 i — 2
IRIFSE o
2.2 FhISEEHFAE I THELPA

Studdert-Kennedy #1 Mody (1995)#8Hi, Hk
e 41 94 AR S s T O 14 U ) S e A 2, R
U Y 0 5 AE A I ) 1 2k sh S AR AR, X

FFOI T A BN T, ZEWT 3 TOJ AT 55 h & 3
AN 11 ) 1552 B 2 T R A L R R R SR 1) B S e

BBF, T AN — 52 2 T B ) R i T35 B (Stud dert-
Kennedy & Mody, 1995), HItt, —3a0fos 2
TR HE 22 Gt ity 75 3 1) 30 0 2 R BE (Bl . PR IR
TRESFRL L AR RGN ) 2 5 R ) S B e
W5 B TRDAN T 94T S 4 E . Witton 28 A (1998) [f] i
AR S B — A4l 35 FR AT (FM) 35 130, B
T 0 e LA B AL B O S, SR R L
ANFERE R FM B 475 H R0 6 E N 2 Hez
140 Hz B}, [lS2REAS AR FM R B {8 5 =,
BUANGURR R 2 75 AR 1 1A ) Bl 240 Hz
B, 5] TS5 e e 0 ) 1 5 0 i e W 3 22
o WFEEE N, B 2 Hz 5 40 Hz 5995535 i
A REEN AL 2R, AT 240 Hz P45 12 )
IREEMG 2R 2, LR 45 H S e T 1] 132 e 1 g A X
FLA 3 25 B (8] J& P B Wr B2 i AN B0k (Witton. et
al., 1998) (AT R, [ 132 i A 3 A AR ABT R 1
(2 Hz)FE S iEHl (40 Hz) &M TR TinT
BB, 3K ARLF- DA T 450 B T I 52 R A 114 W 5 e ]
I T EBAAETE TR iz [ b TR R
FAE5S P Sk, B T ¥ 0 A A A
XA B T8 S AR (a0 < 3 ) Fm )
M 647 4> BE (Goswami, 2018), MTHZHEA M=
1B BHIZ R (Goswami, 2011; Goswami & Leong,
2013; Himildinen et al., 2012), Goswami % A
(2010)7F B 45 = B #5 2F 47 (1 — T 38 5 AF 5 % 3,
FEPR MR b T D3 I 55 v (IR 5 0B k), D
i LB 190 1) ) PR I 2 v () A v BR L3
I R AF W 5 /N g ) [ 352 7K SF- o) B 4 )L 2 (Goswami
et al., 2010), BfJ5, Goswami 25 A (2011){ I HH[A]
By TR R B, T I | PR AR
] £ V5t X 2 Je P D) 15 e i J L 11— e J R s e
Mo ShREM, = HuIX b pe s )L 3E 59 _E Th
Vi) % 50 1) RIS 40 ok 3 o F (R4S X PR 4 L2, JF B
e TS () ) g RS 4y T R R I
B, FW] LT R 6E ) 32 R K Rk B
e i ) — b 3 3k 7 A O SR B, R RS
— (M (Goswami et al., 2011), Ak, X EA R
I 5 R 35 A IR 19 2% i i L A A 5% TR A e B
T LT R HEA AR S Z AR IS, KU L Y
b T R G g RR 2 TR XU LR, JFHL B
T st 1) 3 30) 5 5 R TR S S A G B PR
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AR, F IR (Law et al., 2017), 40
RYMF5T (Kalashnikova et al, 2018, 2019)if %45 T
LIS B Ta] % R o gt 5 L
BHIE SR I M E R, S50 R, HA ki
FIG AL KR 1 10 % 28 LA HR B i 8] 4
RO B 25 2% F W) 48 i 4 il 41 22 L (Kalashnikova
et al., 2018); #=Hl4l 7 A ZILAY T )9 51
B B T 10 7 i B L (U B AR I 1
T35, HAEXURS: 20 rf A i B0 ol il A4 1 3
USSR m A JF H, LI B T )
S50 B BT AT A AT] 3 % B 3RO o R Utk B
FEE NS, BEILXE b T ] ) SO H S i
A T TR A 1Y) H B K M 3K (Kalashnikova et
al., 2019). £ [Tk, K JRIE R B B i A 0o
I (B0 T b, X i R B B O S AR A
TR JEI A B, B 152 B i 1) T A BRe B

3 KRR P& S T 5T AR ] Ain T 5k BA
HOFR R 4RI

31 RERHGHEMEERN

TE A 28 2 0E, B S T B )R A &
MMN 1] L B 2 P 15e] 3552 B i 198 W s [ T
Bl . Schulte-Korne %5 A (1999)7 #iR LA o
SN AL T E BRSO R A 4 NSRS
2l R R, BRI 85%, BT R RIS
15% . Z5 50 R, 1) 352 R 8 B A AFT 0 T 16 3 A AR
225~600 ms YA [A] & H A — A~ 2 3 /MY MMN
WM o 3k — S5 JEER I, 1 15 B A B KT PR s ]
5 B YN A7 76 B (Schulte-Kdrne et al., 1999),
Meng %5 A(2005) LA H [ P b A0 1) 32 e 1 )L 2 R
W, AP oddball ik, %K 9B LRRE A5 )L 2E XF
S S ] B B 7 & 1 MMIN S 2 30k iRt /N
1E# JL# (Meng et al., 2005), Corbera 2§ A (2006)
it FH 2P B B AT 55 5 42 1 el i3 e i )L 38 X 55
W B 0 R M N o FEARR AR, A v K
HIBZN 500 Hz (5 80%), Sl i %=
550 Hz; FEFREET )20 F, A fil B0 #5 22 p
[ 100 ms (/i 80%), Hi 5 4 ARSI ]
33ms. SEHEH, TERFE IR, iR AT
JLEE MMN - A9 25 4% 18 A R 100 08 22 /N T IR 4F- 1%
EHILE, ARAEMELZNGT H KA R EE
o X W R A LE R VTR TR A T
XoF Bf (8] 26 2% 14 43 FE HE 7 (Corbera et al., 2006). van

Zuijen 4N (2012)%F H A B 132 b A5 52 1 35t % AU
B2 JLEEAT T —I8 BT, 7E4hJL 17 A BRI
17#%3h oddball yEXIHC AT EEG $idl . #F
FERIR, FLA RS RE A 58 12 XU 1) 401 JLAE
T S s [ i) R 0 3 P A A A S T 2R D i S
i (Mismatch response, MMR), {H &4l 444 L
T WEN MMR, 255 F20 T Ml A, 4
JLFE 17 A WS- g X i) MMR 3508 5 53 H i
I B8 S TR AR SR LA N AR A R A L AR
F B2 M B A e . LIRAFST R MMN
MMR 0] DUAE Sy 2 Jo P ) 132 B i 1) ot 2240, 3
HATPAFET . AFERHAE, A, S
FEANTE G T el 132 i 5 5 31100 S AT s I ] 00 8 1
PR AL, T e S — B 9 T 5 s ) o T A e 2 L
il A B 33 b e 28 ML o] I B ) B9 2 Ak R AT A ol
— 5T
32 MBIRFETHRERN

BT MMN, #&3RY 09 R0 mT DL s i
P R ) s R A A T B T 0 TR o R i LA
AN [R) ) B 2R R U TP AR B B A I ] AR AR,
AT A [ 430 B ) i 22 9% 35 5 i A5 U8 T A AR AR
W0 B 84T [] 25 FARA 8 4 (Phase locking), #x/a i iX
BUR B {5 8 0 7E— i 1T 18 2 I (Goswami,
2019; Power et al., 2012), Fl & A7 81 X 18 & 5
5 18 BF ] 2t % R80T (R ) 2 15 8 7 08 1 R —
Yy 0 MBE LA K5 B 2R ) R 2y W) L
FABEF WMk RECET, WiTAeh LRy
)25 A 5% 7 125 00T B 4 2R 08 0 [3e] 352 I i 3 o
P S B SRR Bl B 1 A e PR 24 2 IR ME(Power et al.,
2012), Power ¢ A (2013)fif &I R T 45 i
3% EEG B o 25 48 Ji 1 ) S W s )L 3 ) 49
WM ERE R, WREHEIE SR EZRE
ZE T ba” AL, Wi 2 Hz (5 MiEL). £
HE MR A RO B T B, Bk
TR 2L X A 1 B T AT 4 RN (B AN XK
RN AT A5 A B, RIERRAT ILEE & JiBE
PR 4R R 20 S, AT & BB IR Hl5 2
Pl SN E T 52 P Y SESR 12,8 ms, RV
HHA (Preferred phase)fFfE25 5o TeRAHNL BT
HE— PR I s OB B0 ) R 25kl & T
TR A B ) A, G AR AR SR A 2R T R R 2% Ay M i R
i WA B ARG B {5 5 o B MR B R R )
(Bian . phzady 590 EE B AERAE), 15
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B2 57 B F) 0 (Goswami, 2019), Kk, &
B0 T T 0 B () 22 A SR A R R M I 1 4 L
HHRREN, RIMEMBRG R 002 E S
AR AL, 385 15 & i iy =, JF H
Al BB 1B & R AR A5 1 L Al (Power et al., 2013),

FfiJ5, Power %5 A(2016)iE 0L T Jehi— Wk m17 K
55 (Goswami et al., 2013)[ 8K, ZRAMTER
W ST A T I A AT (B An ;. “Ares
blew their cough”) Lk K Wt ] — A~ I P IR & &
HEE G, 454 EEG HAR M & AE &
A2 Gt RS 190 M 8 1 S 10T R o e (5] 1352 P S 5
Fa Rl e bl . X BEG S TEHMIG R B, iR
i )LEE & MRB VR () (W) 20w 1 W 2 22 T R AR 0
Xif BR2H L) K [) e 452 7K S %ot BE 41 )L 38 (Power et al.,
2016), 455 [FARE A B9 13 i )L 3EXT & A B A ]
B bl 2 R 5 IR 20 32 450 o X T D 32 AR N
Lehongre 58 A (2013)% 48 T i fi 146 W& HL 2 B 1T
VR R ARG O RRIE . S5 IR I, BB A A
NTE 5~0 FiBL ) H 24iR s ST AP BoR W
255, AH B 2 BEAS FEXT FIE R A 2R T
y G ML . AR F A X 58 A 2R
2T E A4S 5 R AE (Lehongre et al., 2013),

van Hirtum 5% A (2019)f# FE 5 iR W sd g, @it
)& B AN R BT E Y 6 (4 Hz) . o (10 Hz),
B (20 Hz)FIMEAF v (40 Hz)H5 B4 I fil 34 il Wt 5t Fa
5V (Auditory steady-state response, ASSR)% %<
] B A B I S 2 R R P, B R R, B
EBEAS B AR FIE & BAFE o B AT y 451BL
T BEM LL(SNRYEAR . fRE IR R T,
IFHAE o A1 B AEL SR T AT 2 b T i) 5 i A
AR o X PR B F 5 0 50 A
[ 25 I AN VR 15 75 J2 18 AN T8, 12X i
ATE T ) B ) 2 R 19 B 98 B B (van Hirtum
etal., 2019). ZAE T IBEMAMFRLS R SR CTH
JEE A R AL R SRR T XA A, B R SRk
5] 32 e A 1) B T a0 T 0 2 — A & A A BRI R
B AT b, T R AT S5 R A Tz
IWHITIRER GRS FT 55, 2018), LRt EsT
— UL T A — s I3 A B ] SRR il
o4 AR 30 %) A 57 801 R T LA e e D) 2 o 1 5 0 5 1
SH B & e (Casini et al., 2018); B —J7 Mt
2 2 T ST R S R T B [ T R R
e, VD) S P )L B O 2 A A AT R ] 30 ] v

THERERMEE L (e.g., § B, Power et al.,
2013, 2016), i Bl 152 Bt i BN B 22 14 7 i 431 A 1]
TR AR 2R B (e.g., v #H1E, Lehongre
et al., 2013; van Hirtum et al., 2019), Goswami (2011)
R T BB RAEHELE (Temporal sampling framework,
TSE)RERY, 5 & R 1 (] 1352 s 4 X i i 6.4 I FHBsf
Vi) P4 R 6 R S RTAER AT (S A © A1 B ) 22 91 3% MLl ot
i A S I ) SRAE 2 R B e — ke, IR L H
IR JRe At [5R) TS B A S ) s T G R LA B O BT
BEHREE o ARG TSF MU, DebRm R vl ge < 3l
T BRI, DR A A T B A A B R R
B, SR LA A XA AR A T 9 S 4 o T i 2
ST U, P FE IR & R (Goswami, 2011).

PRIk, TR A0 s (] 9780 ) %) S 2 Jo7 B T g o LA
IR B Bt (Cutini et al., 2016) .y #5 Bt 1) 9% g 74
#l(Goswami & Leong, 2013)FI4F4EAT [E] (Rufener
et al., 201X W EFREMRMESINT, Wi EE
TR 3 [R5 19 25 B (Ziegler & Goswami, 2005),

I, 7EFRam W, HIE—& 5 T gk & ki
TS RG, REW » RGEDHHSHU
(Cutini et al., 2016), iR #2845 [R5 BT 55
5 WY 15 152 A 1) W5 s T "L 60 B ) B A7 AE T 0
TR IR, e R 1 R R R AT A i R
T T i B [ T T S TR T 2 A B T ek DS
XA Ff T — WA

4 BEERZE

Zr LR, WO A )0 T R — A AT
FERN R 8 R, B RRE AR R R A — R
HIBEERBA, T RS & R B S B A S B T IS
MR O BREE . ASad, B HTXT T A ] 152 5 45 1)
VT 5 ST () 000 T 355 o 5 3 A7 A6 17 22 () R 15 )
TR, FREAELUT I T IIRAM R . (HK
J A I8 52 5 5 T 0 FsF () Jon T S5l B A7 A O I ) 1 1
B R R a5 o F TS TR] % B8] 77 171 (40~4000 ms)
AR S RSy G R A )
X} )37 (Ghitza & Greenberg, 2009), i1 & 1G5
BRE R R BRI TN E Y
) ) 5/ B TR BT (N ) & R (Goswai,
2018) o i S ) 2 Je 1 5] TSk s 0 %) T 5 i 1 fam T
i B T BB ANAEAE T 515 5 B4 X I /Y B[] 2 1T,
Jf BLZ I A AT e 2 B A 08 B 38 B S /N o
SRR LG RIS . 3B BR DT 9T 5 480X — ()
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(2) W ) o T e o 2 325 g A o AP D) 52 B A 14 1
T B R R L T AR IS B A A Ak R B
ST I 3 I B 35 7 30 1 I 4 1 2tk o
TARICAZGREE, TSCETHE T A% I TOT 4155
I A HERR TE A AR IS 12 22 53 s ke (i 52
A S5, AT 4 A R AR A T B e [ o I R B
T A T PSR TR D R B A B B R . (3) B i
1 AT i B R0 I AR A 2 b A ) R L NI P2,
CNV (contingent negative variation)F LPCt (late
positive component of timing)43 7l X b7 B[] il T
PRV R L A HIBEIR A C ] Gt A R B ]
Bl AHJZ, HHT 2R AR ALE S MMN
TR ST 1) 152 B 25 A 7 T 0 I ) TR B, R
PR 32 W 5 A ) o Bk B A4 T A OB —
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Auditory temporal processing deficitsin developmental dyslexia
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Abstract: Developmental dyslexia is a neurological disorder characterized by a specific deficit in reading,
despite adequate intelligence and socioeconomic opportunity. A large number of studies have revealed that
dyslexics usually exhibit impaired auditory temporal processing. At the behavioral level, dyslexics struggle
to discriminate the sequence of rapid and successive stimuli as well as dynamical temporal characteristics.
At the neural level, dyslexics evoke weaker mismatch negativity (MMN) and have abnormal neural
synchronization. These deficits have been found in the processing of both verbal and non-verbal stimuli,
suggesting that such deficits are not specific to speech processing. Further studies are needed to elucidate
the following questions: 1) the temporal windows in which auditory temporal processing deficits occur in
dyslexia, and how will they change with age; 2) what is the neural time course of auditory temporal
processing deficits in dyslexia; 3) whether auditory temporal processing deficits are core causes of dyslexia.

Key words: developmental dyslexia, auditory temporal processing, temporal sequence, dynamic temporal

feature, mismatch, neural synchronization





