T
10k
L
ol

IR RS, NEILEME IS, A RRE R, H
WEPNBE MR TSI AE BB, A, PR AKE, SRR
TEJLE R R AR AR 22 e, B3 B WA B 58 4 M . e 22 1 W o fin T RE g ik
B — f 4B 2> fF B %5 55 2% 193 5 E /7. Bishop Al McArthur 2004 4E Y #F 53IN K .
Wr i o1 T ) ke g — P S A SR AT AR F R L, a0 B e R A . D
FUAE G T 518 0 TR 1 A B o B8 OC T ) 2 Bl e B i L8 . QTR i B i i it e &
AT TR EAR . R LRI AN RE . 15 BRIz A Ay SR ) R R A Y
W R B . AR 22 I B 5 35 0 D] 452 e A 18 T8 5 0 T 1 i DT 7 % ol 5 A ) 3
WHEAT R, s e BB S . DR TEV e . BRI, %, KR
TR REULE B O, R IE R LER R R PGE MR AT R AR, A
WA SE Y TE H LT 080 TR R SRR AL, RIELIE T R I R R .

BAR AN T fmatm 7 ik, MESEHT,. HIILE %5,
A REXT 5] L B A4 2 . A RESR R WY, R S A DG Ceventrelated
potentials, ERP) I A5 L BE 5 750 I oK H B 152 AH OC RE 1 1 & e /KK i SR A8 AR B
SO [e) 15k2 F A AE AT T RN 98, L B I i TAILRI N % AS B G . A T HERRTE
Bl RN S W R A, ST AT TR B 2 b R ] MMIN SR AR 1)
AT T A SRR AT Z B AR R . MMN FEAEEE AT B, gl iR
Wi 5 G B AN TR — AR R A 0 FE bR . IS E AR ALAT DU R B T S %
LA T (5 BN T AR, T A R A T DL K i i B O e 0 i I AL i i T
TEOL, AN T E A Ju BGRB8 AT R WESE . AT AR T S T i 4

SEFESTHFEERE S TERFELR, WEFBETERER. MIKESTEFR
K XA AT, #EMTHEAT R E ORI T, R B S ) 4 KB A A
AR RoTZ b, MR R KA AR R I RRAE, R &S (pitch) . E R
(intensity) FIBfH (duration) &5, RICHIBRE, EHF M T EESH RS, HA
W — R BORRIE . TEDUR T B XA ih L ThBE . U5 & RIBESE E # e %
BRI A SRS MR A, R E A AR ST AT ST, ) A A kR
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W, B G 8 [E] (voice onset time, VOT) ., BFKEE, 5 IH{E 8 0 IN T7E ITL
TR BETE RO T N 25 B 5 A R AR &

TG AL R T TR A — A~ AR, BIVRDEGZ AR Ah i ) B T 0 B
HAMRMKEEE (A, AT BEFE R, 52 A A 0 W RN T R AR AE B
F I Xof () — 0 W PN O R ) B e A A T R, H R XA () S W () 1
FEAE A A0 0 R 5 S50URR @ R A A T A AL B SR SRS R AEAT MR WOV L IEH
U EE 75 I 90 W5 A o 1 i R B X FRATT O ) A

I, ABEFER AT MMN 4845, — J5 T i 8 7 e JL 2 7 0 8 19 MMIN
AL B HUE B SRR R & R AR B0 . R B ALY A AR 4k, JF HL
5 ENERMAT I, 2817 M4, S ERP f845 FIAT HEE IR Z H B C R,
Y —J7 R R 5 R R P AR v MMIN, 38 5 L3 75 PR Y e Ak T & R, LU
QT T 152 K DG TN BE 7 9 3000 A o

S AAILTRIES . i A B# L 5000 JTACE 13 #, DUEEAESR
BHEM AR ZWNIES . S0 PEE CFA L, DOER E R 6 B 4 45 I o .
DULE 9 BIF 53 3800 7 tH 50 35 18 R Tl o 4l — R 2 b, R o R R 1 S gk R R R
PESR AL S SR TESE . ARSI S 0] R I A SRR Y K R LR AT 2, O S
R A SR HEAT R L 5 YRR R R ) 9 A R R AT IR DT, DT R 3 Y
A8 X AT SR R BB TN OC &R . Ay B AR A% 8 o A I T 0T P R B SR R R A
A IR 2 IR, DA 75 R SR R S L B B 5K T B T SRR AR R

@ Bogliotti, C., Serniclaes, W., Messaoud-Galusi, S., & Sprenger-Charolle S, L. (2008). Dis-
crimination of speech sounds by children with dyslexia: Comparisons with chronological age and reading level
controls. J Exp Child Psychol 101 (2). 137-155.

@ Serniclaes, W., Van Heghe, S., Mousty, P., Carré, R., & Sprenger-Charolles, L. (2004).
Allophonic mode of speech perception in dyslexia. ] Exp Child Psychol 87 (4): 336-361.

® Francis, A. L., Ciocca, V., & Ng, B. K. C.(2003). On the (non) categorical perception of
lexical tones. Perception & Psychophysics 65 (7): 1029-1044.

@ Halle, P. A., Chang, Y. C., &. Best, C. T.(2004). Identification and discrimination of Man-

darin Chinese tones by Mandarin Chinese vs. French listeners. Journal of Phonetics 32 (3): 395-421.
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(—) RiEE RSB PEHE

e 28 B T SN PR — A AR, (HE SR —MET RO — K
ik AR T8 AL AT A B FEE . I, ﬁﬂﬂiﬁ'@jj (speech pro-
cessing skill) J& F& 132 A AT ol gk (1) 85 B4 W3 4. 18 g5 32 e (phonological
recoding skills) . RPRLSEAF 5 2 & AR AL RE U, 76 0158 o SCF 4R 15 08 Ly i /2
IR TEEMEY, XU EA SIE T PR RAR R R (I 2k 22 5 A T 3
WA AR E ) — B0k, 220 SA A AR E R L D OV A A S I8 5 X R
mEA B EE R AT G2 E (Y iE ) SRR R AR A D . RE R
(FETR) T Th RE R RA R BB 1) A 22 S BB A5 75 T A 18 5 v T 3 5 O
DRI KR (ILPE 2-D©, TMifEIE R KA LI B, BRI T CInpsE 23 9] fig

@ Frost, R. (2012). A universal approach to modeling visual word recognition and reading: Not only
possible, but also inevitable. Behavioral and Brain Sciences 35 (5): 310-329.

@ Seymour P. H., Aro, M., & Erskine, ] M. (2003). Foundation literacy acquisition in European
orthographies. British Journal of Psychology 94 (2). 143-174.

® Ziegler, J. C., & Goswami, U. (2005). Reading acquisition, developmental dyslexia, and skilled
reading across languages: A psycholinguistic grain size theory. Psychological Bulletin 131 (1): 3.

@ Ziegler, J. C., Bertrand, D. , Toth, D., Csépe, V., Reis, A., Faisca, L., et al. (2010). Ortho-
graphic depth and its impact on universal predictors of reading a cross-language investigation. Psychological
Science 21 (4): 551-559.

® Ziegler, J. C., & Goswami, U. (2005). Reading acquisition, developmental dyslexia, and skilled
reading across languages: A psycholinguistic grain size theory. Psychological Bulletin 131 (1): 3
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T WA 2 AU R 5 R S RE A VO

I U RO IRAT AT LUHEI Y, R 2 HOL 40 TS AR AL 2 > A e
PAF WA BN RE . ERZY 10 B 2 )5, BIEF MRS G & g 0512
SVKTHER RN, FEAFIET D, PRSI EREAN 7%, BT 5
SMATKFREERI K, TEXHFREFES WPl LA, B&F %S (pho-
nological recoding) ) IR X J2: [ 332 i 55 09 A% O BRFE 0 A — A E RO A AN,
VBT G % B TR R R T ol 2 7K b B TR A B T R AE Z A OC L R AE Y 1) A
MR 7 EE SRMEE, T NIV RIE SN S22 o0, ragss K
51 i ARG B AR 1) O B £ R UG TR 4R AL 1932 20 45 B O SRR, SR A T i
AR R B R 10 S BB U RO TR S BRBE . 18] 2-1 A IR AR IR

Phonological Oscillatory frequency Example(s) Age at which
level (EEG band) reflective awareness
develops
Intonational ~1Hz and lower Who’s a pretty boy Not yet ascertained
phrase then?
Stressed syllable  ~2Hz (delta) PE-ter Pl-per PICKED Not yet ascertained
a PECKof PICK-led
PEPP-ers
Syllable ~5Hz (0) * an-i-mal 2-3years
* wig-wam
Onset-rime ~cued by rising 6-slope e c-at 3-4years
* str-eam
* cl-amp
Phoneme ~35Hz(y) c-l-a-m-p With alphabetic tuition

-1 BEAEnE IERY

@ Vellutino, F. R. (1979). Dyslexia: Theory and research. Cambridge, MA MIT Press.

® Huang, H.-S., & Hanley, J. R. (1995). Phonological awareness and visual skills in learning to
read Chinese and English. Cognition 54 (1) . 73-98.

® McBride-Chang, C., Zhou. Y., Cho, J.-R., Aram, D., Levin, I., & Tolchinsky, L. (2011).
Visual spatial skill: A consequence of learning to read? ] Exp Child Psychol 109 (2): 256-262.

@ Ziegler, J. C., & Goswami, U. (2005). Reading acquisition, developmental dyslexia, and skilled
reading across languages: A psycholinguistic grain size theory. Psychological Bulletin 131 (1) 3.

© Ziegler, J. C., Bertrand, D. , Toth, D., Csépe., V., Reis, A. ., Faisca, L., et al. (2010). Ortho-
graphic depth and its impact on universal predictors of reading a cross-language investigation. Psychological
Science 21 (4): 551-559.

©® Snowling, M. J. (2000). Dyslexia. 2nd ed. Oxford: Blackwell Publishers.

@ Swan, D., & Goswami, U. (1997). Picture naming deficits in developmental dyslexia: The phono-
logical representations hypothesis. Brain and Language 56 (3): 334-353.

® Kuhl, P. K. (2004). Early language acquisition: Cracking the speech code. Nature Reviews Neuro-
science 5 (11): 831-843.

Goswami, U. (2015). Sensory theories of developmental dyslexia: Three challenges for research.

Nature Reviews Neuroscience 16 (1): 43-54.
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BRI RE ) 5 B LR ) Z M AR IR ALY . RRa R m A LE, H
I5e] 132 A OC BB 7 1 & J 5 Al L BE AR L 2Bk B /b, 22 B EOR RO . il an, e 48
2 (visual scanning) fEJ1. WR#1#EH| C(oculomotor control) HE 7 K AH ¢ 1 4 4%
2 [AJE A (visuospatial attention) REJJERIR IS BRI, T & IS RE ) A Bt 2
—FE, KILTE %, JLZEAR PR T 1h 22 B 80D i [a] 8, 76 DA RNl A — 4> 3k
P “rich get richer”, FE2Z )L & I HE R ENC R, Foad ok 4 o FL i 4
TRE 7 © . D40 06 (0 5 i o VF B 5 0 R AR A AR A, B, B A
Y L2 L B 52 A 375 BH o 09 )L B Y S BE S 8] JR 90 T RE 0 A5 B 1B 2 R RO
W I 32 R A P SR RN D B B B 7E R [R) B S R A o B, R AR e N i B
FOIEFE MRS R A AN R TR AR RGN AR,

TE B e T B s, JLEE F e KRBT — H DR ERZ BB # T 12 1Y
RVEMNSHR . LB R TBE ) R B2 RE ) 19 & e F 2R EE B2 5 AR~ , B2
JUZE X188 BT R A AR AR R, B Lt A= T 0 il 2 6% A6 BB SR s epr X
HEHEATIN T AR EIL 6 A H B3R 4y BERE ) AT LA L 2 2 i O RE
H1@. RWIES P LE RN ESH —EMTERYY, &
B RRTE M T R AR, BRI AR X B R A AT RS R R B K X
V7 DF 3 SCTF I WEIE R, 0 o T Dol B = e R LT A B E O, TR 2 B
iR A SLT JLEE M & B0 8, DLAGZ B LB R BT iz m, WS L s
REIWFFE Fe i 5 50, BRILZAh . W90 LB 09 5 15 HI G b RR 65 15 B JR AT 17 i N2 1Y
THE INCRE IR A ey 23 45 6, R s g S B FRATT T SCAR R B ) AR B
AL

T E IR RE ) 0 K e R R AR WA bR E L, B, JLE L A A Y
K ma i 5 e JLE R IG h R AE; 56—, AR, B5 RGEMEE

@ Stanovich, K. E. (1986). Matthew effects in reading: Some consequences of individual differences in
the acquisition of literacy. Reading Research Quarterly 21 (4) . 360-407.

@ Tsao. F. M., Liu, H. M., & Kuhl, P. K. (2004). Speech perception in infancy predicts language
development in the second year of life: A longitudinal study. Child Dev 75 (4): 1067-1084.

® Chow, B. W.-Y., McBride-Chang, C. ., & Burgess, S. (2005). Phonological processing skills and
early reading abilities in Hong Kong Chinese kindergarteners learning to read English as a second language.
Journal of Educational Psychology 97 (1) 81.

@ Ho, C. S.-H., & Bryant, P. (1997). Phonological skills are important in learning to read Chinese.
Dev Psychol 33 (6): 946.

® Hu, C.-F., & Catts, H. W. (1998). The role of phonological processing in early reading ability:
What we can learn from Chinese. Scientific Studies of Reading 2 (1): 55-79.

® McBride-Chang, C., Bialystok, E., Chong, K. K., & Li, Y. (2004). Levels of phonological
awareness in three cultures. J Exp Child Psychol 89 (2). 93-111.

@ Ramus, F. (2003). Developmental dyslexia: Specific phonological deficit or general sensorimotor

dysfunction? Current Opinion in Neurobiology 13 (2): 212-218.
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RAESHAE W ; 5=, JLERBAEREWAS DT A=, ERREN
KT AW F BRI ZH, —EH —DABRERWE B, AR LI T
Z 5 F HMAE ARG HIRE Ty, B, LB X PR S B WT i IR R AE AR
X DR EEN AR R RS2V, R, WA — %A R ILEM
IR 22 57 @ 3 BERIF T 45 B 10 A — SO T AR K A I 5 1 100 68 DB F 9 X 3
— AT IRARRD, EFRIES I T OEa T — iR 1O, HEHHE
B A SR AR H D . ATAIBERRE S A B X — P52 1, SRR ST =X
R R R S AR H

DU P RO B 332 A0 52 el VR T R

55 B DUE B 32 B VE AR B — R AE A AT 8, Huang A1 Hanley
1994 AE Mt Fr . DL A B IR S R ELRE ) B A O, (HE2DUELEE
BN S MR MR RE ., TEEEN A L0, JLERPNIE Y
W H BB R —AE2Z )5 0. 06 20 1Y B B2 RE ) 78 S . A AR 90 2 L DUTE L 2 5 001 9 1
R U B i LA B AE T . #1140 Ho A1 Bryant 1997 4F AR 258K . £ ad PUAF )
BEEOEAY, S IR B & R A WO AE . AR A R A — B R A
AUUTWAA: B—, W5 HAE S AR S AR B, DUESE
PEE SCFAH L 22 008K . VO 7 DF & SCF IR ORI 55 2 i A Bk . (H
WFIREEFEJEEMES LB ICERE T FEES — X A5 i 17 &
F O, X T BCT N BRAT 45 2 00E L ] BN B R DUE ST
RS —PMEEEPES EE TMBRES . A%, JUEJLESD 8 M Pty
2], BWEE /NPT K SUEE, MATEE T EYUE S B RS

@ Dawes, P., Bishop, D. V., Sirimanna, T., & Bamiou, D.-E. (2008). Profile and aetiology of
children diagnosed with auditory processing disorder (APD). International Journal of Pediatric Otorhinolaryn-
gology 72 (4). 483-489.

® Hall [, J. W., & Grose, J. H. (1994). Development of temporal resolution in children as meas-
ured by the temporal modulation transfer function. J Acoust Soc Am 96 (1) 150-154.

® Hartley, D. E., Wright, B. A., Hogan, S. C., & Moore, D. R. (2000). Age-related improve-
ments in auditory backward and simultaneous masking in 6-to 10-year-old children. Journal of Speech, Lan-
guage, and Hearing Research 43 (6). 1402-1415.

@ Medina, V.. Hoonhorst, L. . Bogliotti, C. , & Serniclaes, W. (2010). Development of voicing per-
ception in French: Comparing adults, adolescents, and children. Journal of Phonetics 38 (4): 493-503.

©® Bishop, D. V., Hardiman, M. J., & Barry, J. G. (2011). Is auditory discrimination mature by
middle childhood? A study using time-frequency analysis of mismatch responses from 7 years to adulthood.
Dev Sci 14 (2): 402-416.

©® DeFrancis, J. (1989). Visible speech: The diverse oneness of writing systems. Honolulu: Universi-
ty of Hawaii Press.

@ Zou, L., Desroches, A. S., Liu, Y., Xia, Z., & Shu, H. (2012). Orthographic facilitation in
Chinese spoken word recognition: An ERP study. Brain and Language 123 (3): 164-173.
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FIRAEMOKT-CC , Cah KRBT ERN, 155 PO DUE RN & B g &
BVEH . B, — AN D0 R A BT B LB L 5 R T, B CE I 2R Ry B
i, 3 R DUE IR B 5 (5 (kB R B T AR R B RO, 7R X DU 1
B At A A SE I T, SRR A H A T B B R A L EE L AT 5 ) 4L B R A X
VOT WEEfemseim T, SR EM, [k JLE M S s 2, Miix
W DAY £ P 5 U R AR T IE W LB AR D, Cheung 28 AR RUBIAE 45 45 )
TR AR JLEE X A VOT S T, 2559 % B, 76X 75 98 3% e iR iR g1 -
D) 152 P A L BE A SO0 Y 2 R B AR TR I R AL s e VOT 2k iR
Bl b, AT BRSO, XS R AR — 2 R L i i R DUE
B p TR B BRI . B R D A5 DU A VS IE 693 5 T 5 A

(Z) REERNIEEMIEEER

B YU A R AT . VI MR — R e O, 1RV 07 PEE
SCF R B R g RS E N L B R A B R O L L EE AR 2R i 2
WG RL, FWHR S T IS AR . I RIEAT I R, D R i ok R
T B KRR B IRV . 5 IR R R — K BT BN BT i %

@® Shu, H., Peng, H., & McBride-Chang. C. (2008). Phonological awareness in young Chinese chil-
dren. Dev Sci 11 (1): 171-181.

@ Treiman, R., & Zukowski, A. (1991). Levels of phonological awareness. Phonological processes
in literacy: A tribute to Isabelle Y. Liberman. Hillsdale, NJ: Lawrence Erlbaum. 67-83.

® Yang. J., Shu, H., McCandliss, B. D., & Zevin, J. D. (2013). Orthographic influences on divi-
sion of labor in learning to read Chinese and English: Insights from computational modeling. Bilingualism:
Language and Cognition 16 (2): 354-366.

@ Liu, W., Shu, H.. & Yang, Y. (2009). Speech perception deficits by Chinese children with pho-
nological dyslexia. J Exp Child Psychol 103 (3): 338-354.

® Cheung, H., Chung, K. K., Wong, S. W. , McBride-Chang, C., Penney, T. B., & Ho, C. S.
(2009). Perception of tone and aspiration contrasts in Chinese children with dyslexia. Journal of Child Psy-
chology and Psychiatry 50 (6). 726-733.

® Ramus, F., & Szenkovits, G. (2008). What phonological deficit? Quarterly Journal of Experimen-
tal Psychology 61 (1): 129-141.

@ Bradley, L., & Bryant, P. (1983). Reading-skills and categorizing sounds - a causal study involving
longitudinal prediction and intervention (Supported by the Ssrc). Bulletin of the British Psychological Society
36 (Feb): A4.

® Perfetti, C. A., Beck, L., Bell, L. C., & Hughes, C. (1987). Phonemic knowledge and learning
to read are reciprocal - A longitudinal-study of 1st-grade children. Merrill-Palmer Quarterly-Journal of Devel-

opmental Psychology 33 (3): 283-319.



J JLEE B I
8

ARECY  BFSE A B B A S SLI L FE A9 M G HE 5 h & B T I R R O
A7,

1. BERLERE

T O 5 A 100 A2 A R P D) 32 PR A Y — > R, X BRI Ay ) i3 R A
XFE IR B RRAE . A6 SRS S AR S e it AT 0k > 15 R4
9 T 5 % 1o R0, DA i T b AT 7 B e v i B R IROECY . R 2 SRR B T
SRR U R AR AEGE E O L RE EAFTE SR RE, UHEEHRE SN EAFE
B,

Zoat =+ ZAEMVER KB, BRI LE IR RS TR AT O b SR
BAE = 15 % =1L (phonological awareness). & & % i 12 (verbal
short-term memory) FliECHEHL (lexical retrievaD) ©, &l 2-2 Jy )i B 518 & fn
T3S,

B S PUR IR B RAE MRS . DI MBI RE @, 1 S PR B0 &
JRE R A AR KLY AR R B, IEW KRR JLE LR ¥ B S Z 0
LREFE ARl U 4 B /NI BT, WY (syllable) % fiZ (phoneme), Jf H.fih
ATRT DA 0 R 57 40 Rt B 15 & B 0G . (HR B e b g L B R R % > T i

@ Stanovich, K. E. (1992). Speculations on the causes and consequences of individual differences in
early reading acquisition. Reading acquisition, Hillsdale, NJ: Erlbaum Associates: 307-342.

@ Treiman, R. ., & Zukowski, A. (1991). Levels of phonological awareness. Phonological processes
in literacy: A tribute to Isabelle Y. Liberman. Hillsdale, NJ: Lawrence Erlbaum: 67-83.

® Liberman, A. . Harris, K. S., Eimas, P., Lisker. L., & Bastian, J. (1961). An effect of learn-
ing on speech-perception - The discrimination of durations of silence with and without phonemic significance.
Language and Speech 4 (4): 175-195.

@ Ramus, F. (2003). Developmental dyslexia: Specific phonological deficit or general sensorimotor
dysfunction? Current Opinion in Neurobiology 13 (2). 212-218.

® Bradley, L., & Bryant, P. E. (1978). Difficulties in auditory organization as a possible cause of
reading backwardness. Nature 271 (5647) . 746-747.

©® Morris, R. D., Stuebing, K. K., Fletcher, J. M., Shaywitz, S. E., Lyon, G. R. , Shankweiler,
D. P., etal. (1998). Subtypes of reading disability: Variability around a phonological core. Journal of Edu-
cational Psychology 90 (3): 347-373.

@ Stanovich, K. E. (1986). Matthew effects in reading: Some consequences of individual differences in
the acquisition of literacy. Reading Research Quarterly 21 (4): 360-407.

® Wagner, R. K., & Torgesen, J. K. (1987). The nature of phonological processing and its causal
role in the acquisition of reading-skills. Psychological Bulletin 101 (2): 192-212.

©® Ramus, F., & Szenkovits, G. (2008). What phonological deficit? Quarterly Journal of Experimen-
tal Psychology 61 (1): 129-141.

@ Bradley, L., & Bryant, P. (1981). Visual memory and phonological skills in reading and spelling
backwardness. Psychological Research-Psychologische Forschung 43 (2). 193-199.
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EH LG, 758 X R AT 55 IR SR A7 A2 TR . A REAR B b 58 )k Al AT 45 @

W A2 SR FE X A Bk 0T R S HE AT R R 0O A i RN B AN 1Y RE
W A2 0 Bl B 2 T B0 SRR A L AE N T UE {5 B B X, T S E
AT AE B BRI MES , A RS K B, B e B A L B R A2 T 3R R s AT 45
T TR AES

AN B 8 M K B id 2 PR BUE &
FAEM B, — 0 O PRl Ay 4 AT 55 R AT
L B8 RS & B R R AG L B A
PR AT 44 0 R R R PR S R RN
B RAE BB, D 52 R A AE Ay 44 B
By ROME & AR A5 AR B, FE 4l JL el B 3 s T DA
RO, X B IR A2 — B RS N By
B, HEREFAEY,

I5e) 152 5% A ) O N T R B A s 3R R
RULE =AW — AL, XA
DRI 28 2 ) 2 el AR B AR . BT S
iy 3 S5 52 P A B WE 7 — A AT BE A D L
EE RN IEEERNCIZ AR S T
EHRE. EEERNETEEEE B2 REREEENIRE

o 4 FEo B L AER KPR, i 2
ik TERAHRE, CHATWESRICTE ko s, 5 m 2 i bk
IR R A s B RO BB A TTE s, w5k 20
T RAEF R G R BUE K AHEZ
BBUETEM, B2, EENTHREN = FE e & TiEg R, Wik, W
NN B RS FNE - RAE AN T 8RBEAT OC . BFFE ATl A Dy el S B0 ) i
TR B AN B . AR IR N B e B A 3 ST 0 R AE
FOR, B RALKRLEE K, JEBE AR BN &, X Y 0 PN Y 1 R AR U A

Left hemisphere
peri-sylvian
dysfunction

Deficient
phonological
representations

Grapheme-
phoneme

mapping

Retarded
reading

Poor
phonological
skills

@ Olson, R., Wise, B., Conners, F., Rack, J., & Fulker, D. (1989). Specific deficits in compo-
nent reading and language-skills-Genetic and environmental-influences. Journal of Learning Disabilities 22
(6): 339-348.

@ Pearson, P. D. (1999). A historically based review of preventing reading difficulties in young chil-
dren. Reading Research Quarterly 34 (2): 231-246.

@ Baddeley. A. D., Ellis, N. C.., Miles, T. R., & Lewis. V. J. (1982). Developmental and
acquired dyslexia-A comparison. Cognition 11 (2) . 185-199.

@ Ramus, F., & Szenkovits, G. (2008). What phonological deficit? Quarterly Journal of Experimen-
tal Psychology 61 (1): 129-141.

® Meyer, M. S., Wood, F. B., Hart, L. A., & Felton, R. H. (1998). Longitudinal course of rap-
id naming in disabled and nondisabled readers. Annals of Dyslexia 48: 91-114.
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2. BEBIA R

WM T &2 A KMy, B, 78 Szenkovits Al Ramus (2005)
PR ARSI AR SRS N T R AR S A L . DL R A
AT B AF AN TR K o Sl T S S il DX 8] 152 IR 1Y 3 9 0 5 38 S AR MRS K F B
FAAEBRFE . Ramus % AT T — ROV BY L AFFE . A AT R Y B8] AR 48] R 45 5
TN A R ) 3] Y RN I 3R G B, SR S S it #E 2 AT 55 (repetition
tasks, GLFEH A FE B AR FAPERIE S (discrimination tasks, H AL $E i
AR R A A R G TR R AE . AR, fEAS SR AT, #
PR R R AH B 25 S, X U B ) 52 B A A A D KT 1Y 1 SR AR AR A A R)
M AEFESIAT55 L 3R 90 0 0 22 B e, 156 Y 3] 132 i 1 38 76 o o R AIE 1 B A KT
AR R MR ED . R AT 4 B 2 R SR 0 A B 7 S R AR W)
B, SRS S R )7 X e ) A P AR A BB R AN TR SRR
B, B ERERE AR, NI RRIR G gt A7 OB 28 Ml stl Ty, 53R
TESZ A, 1 FROE S A T OO, (E 2 B 332 B B 9 A I A2 7 Il DA - 3
PERERTE S BT 5 BN 2% . O TR SR X D I8, Ramus 55 AR I & AH
RIPEAT 55 04T TAFSE . SR, TF & RAE ML TRBNCIC T 3 1 R, W5
HRGE T UAER T ) 3 B R 5 RS 05T . KR BRIERFESRM T, B E
A A Ry T RAE Y ) B, G et ip s h2 B e L AR AR RN T R B[R] R A
K, Ramus 28 A3 H TiE X (phonological acess) FIMEE . 1A N [ =2 f 5
SETEX A & RAE A Ik EAATE RS, 1 B R AT 55 5 S0 iR R AR A SR
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B2 AN 27853 R Cartool #F, X ERP W8 #E 47 IR A 4397 .

bR TS o3 A, AR o B AR EE S SR 5 A (] B A2 A e R A
K, FEREAMR R T 0 UM (4~8Hz) XT 4 X MMN 5 (%) 51 #ik .
RO WS S ILAA RS BE A ¢, BARICIC oS, KR M Rr, B
(15~30Hz) 1% SN R 76 F1 98 9 28 F s A8 W 2% A2 Bl 5 S 2R T . 7RG
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speech, spoken language and reading. Neurolmage 62 (2): 816-847.

©® Zatorre, R. J., & Belin, P. (2001). Spectral and temporal processing in human auditory cortex.
Cerebral Cortex 11 (10): 946-953.

@ Ottens L. J., & Rugg, M. D. (2005). Interpreting event-related brain potentials. In: Handy, T.
C. (Ed.), Event-related potentials: A methods handbook. Cambridge, MA: MIT Press.

® Kayser, J., & Tenke, C. E. (2006). Principal component analysis of Laplacian waveforms as a
generic method for identifying ERP generator patterns: I. Evaluation with auditory oddball tasks. Clinical
Neurophysiology 117 (2): 348-368.
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(—) FAENEFNEEZERE

Yy GUEOE T A S B WE R W, AR S DU R A TR M. F IR,
Ko &, e, TRARRES R AR, G, e T 5 sl 52 W ok
Z, PRI R TR R AN — R . BEATR 2 B R LR SIEE A
AN FEIE RN — R, X W F A KNI . LR SR 3% 5|k 1 36 0 A [@]
WA . FIAE, ANZERFEFME, M, W, D (BRI 4UR TR g, XA
SEns js 5 RN IR S 28 2788, aT LI A AN TR R A On i FRT ) .

TBORAERA - EMNFRKE (FK) WEEHRA, BERTTsT, 7B
AR EwEE R, ARIET B2 houy . WEdnuhm. 2 cyh, 7
BN IRILE M . XM TR RGORE., PP TR SES T, HE
DURRAIET ., DORARIHR WS SR, S EX L GER
SO WMEEAEM., SBEMESAER, HREHEMR TSR, P2 IEMIRA R
o EENEREEE S, E5EMPIREA—F . iR, R, B SFENE
O F BERGE LEMA T . BB E BUE R . B B S A
T E ORI A . R UL BORR AR B R B A BRI L, (HOR AR
AR M VE BT BERE 4

DUB R MR B PR TE T, DUR BRI MOT IR 4% i 5 ke st il A ok . 7 9 X
MG R INREAR A 2 B, “I5 . R, S, BT R ICEEMpH T, A S
e — BB, fEiRy . 4 HEA SRR R B AR LT . X
ERETEF AN IR BB AR T SCHIWT IR S, XA MR T IR . IR BR T 0l LT RE .,
WA —AEEIARE, WO E RS TR R R S ] T AR 2407 1 7
o AR BEERIA R, HEARA A0, KRS E MR E AT,
T AR A RO E R, R R AR A, KSR AR T
INo DU N P I B AEAE . IR Bk I SR ). BRI A REIE TS
B TR B AS R T P R B AR IE AT RS, N, DU S T A BE T
BRI ERD,

DU —MAE RS S . FIREDUE T ER S0 M R EZ . S5HE
PR A AR R AEAS R 75 R — RS AR i R R AR A T, e

@ Leppinen, P. H. T., Choudhury, N., Thomas, J., Jing, H. K., & Benasich, A. A. (2002).
Brain event-related potentials index rapid auditory processing in adults and 24-month-old children. Journal of

Cognitive Neuroscience 14 (5): 1-7.
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AFALRFE AR L TR S A BRI C AR N AE VY B A, BT
ADFE PR —DonE M — D5 R CV &1, X Rh ] B A 25 3 T
DU R & 7 ERXEERRTOLT . 75 035 SCHEAE ] A AR SN B,
P AR DU B B 0, BTG D8 B A LB A AT SR B L DI ] 15 B A L F Y
PR L IE# LB 29, Chan Ml Siegle 18 i X 85 g A IF 5T & 8L, D 32 i 5%
22 W B TE A IR HE] L st 2% . [AlRE . Siok Al Fletcher i i i 38 i 7% #i i 1)
5T A B RS RS U B RE A OG . BHE 1975 4F, Chan 38 ANk
Lo DU P PR BRI TS TR Y . 7S IR A A AR ALY . L
BUAE NG T BRI A A, T TE MR AR i B i) JL 2 1Y 75 R OS2 T AR
NHKAF i SRR F 58 8 AR O Ry R,

(Z) SERAMENERMER

FEF B AR, SR AL 8 R N 2R R Y AR R B A I RE ST . AN T
NEHADETE H B —FE, AMTRER LA i P 22 45 5 v 0158 Y g IR
PR B o TR RS2 AN JEHEAT R AR B0 5 TR RO B0 T A B S R e RE
R . XTI E ] E R A B RE ) 2 B A T XS E N AR B HE . IR A, iR
T WA R0 B 2 AT R A R B W 7 P R SRR T 6T R R Y A AT AR
W7

WFFE R, BEEZ AR AR SR R T 1A B E AL R e . RS T
FRET WY IE T AR . AN WA I T A5 & BEIR RS AL B0 TH 5 T 0 . X BRI A
AR SR R, T X B O BT T B HUREZ A T . I, Kirmse 9
A 2008 AEHIBEFE R M. MMN X £F 35 b o0 3 I 25 & 4 09 28 fe sk B X
it 5 AN B, YA S BE 0 1E L W B i ke . B BE URR [ i e B
TE B NTE 058 B A I 18 & R PRI R 2 4 5 S i b A B 0 o 5 R AE X
R, AT L s T E BN GE R L b B LR T R AR A R
R = S R NPT A DI S WA | B SR SR /B2 e S L N (N

@® Goswami, U. (2011). A temporal sampling framework for developmental dyslexia. Trends in Cog-
nitive Sciences 15 (1): 3-10.

@ Goswami, U., Thomson, J., Richardson, U., Stainthorp, R., Hughes, D. ., Rosen, S., et al.
(2002). Amplitude envelope onsets and developmental dyslexia: A new hypothesis. Proceedings of the Na-
tional Academy of Sciences of the United States of America 99 (16): 10911-10916.

® Goswamis U., Wang, H. L. S., Cruz, A., Fosker, T., Mead, N., & Huss, M. (2011). Lan-
guage-universal sensory deficits in developmental dyslexia: English, Spanish, and Chinese. Journal of Cogni-
tive Neuroscience 23 (2): 325-337.

@ Zhang, L., Xi, J., Wu, H., Shu, H., & Li, P. (2012a). Electrophysiological evidence of cate-

gorical perception of Chinese lexical tones in attentive condition. NeuroReport 23 (1): 35-39.
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SH AR P9 B 1 91 W A R B BE D TETE 2 B AR TR 2 el K R ok e TE A4
W BB B T B IR 7 VF 200058 X ik S R A T R B RIS . T N DA
AL T, BIL—WMAEMAS T —ENEE SR, HERA # A EE T
W, X 00 W PR R 00 5 ) ) 0 5 B L R 9 43 JEAE /1Y, Cheour % A HLER T
6~12 > H BILMBEE & A RAE B AL 19 K RGO, AT kB, 6 > H KIoF
22 BLA BRI JT o/ F 2 VP JE W ¥ o/ B B BIER (B MMN; B T 12
oF 22 BLLX BB TCE I MMN B F KT, HEXF 2R ot & 1) MMN K i 3%
WS T @, Nittroer Ml Miller MR FE & B, AAXT T 4 F LB RYL, 7 2 ILENIE
T U 0 T RE 7 5 BT AR N A Y, Emil Al Eeffting Kl 7 9~17
B DAERNTEE MRS, SR, £ 9I~17 X —FRH B, VOT i
TR W AR A, W 17 2 AR 0 W5 1 FRN ( J 8E 1 FAR AR R TR @,
Hazan Fl Barrett i HZ AR BIE S, ik 84 A4~ 6 ~12 B BYJLE M 13 4> BUAE A
SN T SER T RO G O B Y — A R A R IE BRI S 1 LAS R AR TR L
16 RS SRR, AR I, UM R B R BEAE I R BT T G, (H 12
B L BB R EAT SR A A B AR NI K9, Walley il Flege 1A 53 .45
N TAMI AR . AT T RE N IEER 5 . 9 B LE M = H TR
JHWG 38 & T BRI, J3 50 R & i BEE R AR B R 15 5 i Sk, TE BRI
e, W RO R T/ T/ B/ AR R E SRR b, ) Ok BT T
/U MEAESTE T /Y /o AT A B, U0 BRI ER I R 5 BE AR I 114 39 K T T
JeH SRR BEE T R, R I R @,

1. e LA M R SE R

TR R AT R SR 1 S 0 A A S N Dy B O A2 fE R, BD

@ Cheour, M., Alho, K., Ceponiene, R.. Reinikainen, K., Sainio, K., Pohjavuori, M., et al.
(1998a). Maturation of mismatch negativity in infants. International Journal of Psychophysiology 29 (2),
217-226.

@ Cheour, M., Ceponien¢, R., Lehtokoski, A., Luuk, A., Allik, J., Alho, K., et al. (1998b).
Development of language-specific phoneme representations in the infant brain. Nature Neuroscience 1 (5):
351-353.

® Nittrouer, S., & Miller, M. E. (1997b). Predicting developmental shifts in perceptual weighting
schemes. ] Acoust Soc Am 101 (4): 2253-2266.

@ Emil, J., & Eeftingb, W. (1986). Linguistic and developmental effects on the production and per-
ception of stop consonants. Phonetica 43 155-171.

©® Hazan, V., & Barrett, S. (2000). The development of phonemic categorization in children aged 6-
12. Journal of Phonetics 28 (4): 377-396.

©® Walley, A. C., & Flege, J. E. (1999). Effect of lexical status on children’s and adults’ perception

of native and non-native vowels. Journal of Phonetics 27 (3): 307-332.
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WL D, 50 AR, JUBEAL N SE M BIF 5T 7 vk 2 D7 T AT S 30 I HIL A ) 38 Ak
AR L Ak R Y B SRR R e N T S O — A 1 AR AL B ) —
B GO E S ELR, TR E SR b ORI 2 M s vk, PR iE
5 ABX a0, Araa AR e . ABX B id e i ok, BT BT =
AR E SRR B R R A T S = A W R A S W — S A R AR
A3 (discrimination paradigm) 2 M % £ 44 o 358 18 A 75 o 20 98 26 Rl — 4>
BN, SR JE R BRI W T B P A A R A AR (R, AN B S
Vo RUE=RIERTER g S L R TR oW B @i Y S A A g o B i LMY LT
L Z T s U 2SR i A7 B XS B — A B e A7 I e B R PR B HEBR 1 A
i E R . R B8 (identification paradigm) AR EHR—TF &,
LA B T 38 (4 75 3 S R T RS — AR W . OF R s o . R X
T2 B A O U T R RO R AR, LR A R BT i R] A R 5
A o A R I A R A [ 1 SRR ) S R S B R U, TR Y
SR B A IR . AR RGN P A A b, WP R D
—FE RS AR IR, EEBE AT RN B—, EHBMES D
EAAEN RN E A 5, EPR BT 55 iR A AT AR N Y B s B =
T A FURIBE R W R X © . BEE R B K . ERP T2
WAEGE . HSBERE AT IR T 8 5 18 6 0 N AE 2B . Oddball 52 56 i X AR
R BRI A e B A B TSR T O, B G i R i ISR
C&F B T bl i f i & ANE 5 ANTERT S RAAE e AL o A B n 25 5%, 7EDUE
AT SR W F TN TR R Z AL T LS sE 1L 5 AT, Al ERP, 3@
B BRI ST, BROT L EE RV TR0 T Y 2 AL X B R e 0 5y B4R A

2. Sl AKX R

Liberman 7 1957 4F BT 53 I 9 2 N T3 iy CV Chfi i Mot ) 39 il
VERCAE S — R0 AR ik & i 221K (ba-da-ga) . X = AN 10 9 75 = FR AR 7R
T AR U, R R 04 1 S R RN ], (E R A A [ 1% B ) P 72 Ak 3
AR AT 5 2R e B Bl [) — S A ) SRRSO LA DX g 0 91 0 ) 3
W 22 AR U, BARRICATEBUINE N B B W] e e A, R 4y
PO A 5 TTTE B 51 3 2T X6 08 0 i) 08 1 0 23 35 i T s R ORI B 23 B 3

@ Liberman, A. M., Harris, K. S., Hoffman, H. S.. & Griffith, B. C. (1957). The discrimina-
tion of speech sounds within and across phoneme boundaries. Journal of Experimental Psychology 54 (5):
358-368.

@ Repp. B. H.. Healy, A. F., & Crowder, R. G. (1979). Categories and context in the perception
of isolated steady-state vowels. Journal of Experimental Psychology-Human Perception and Performance 5

(1): 129-145.
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WFEH SO AR R B T & f AR (VOT) R oo & 1Y w1k g in 1.
Mo A R BRI, AMIAEXT VOT WM 38 b & 3T 28Uy us Ak m .9, i b4
ZF s AT ICE BB RS WY, AR 0 B il 2 3R B — E T
o B AT G A B T AT B A Y DX a3, T L G B 2 T R S Y T
AEEWE Y . I e BT W8 254 X Yo W P R F 5 F) A — LR 5 3 i AT
HAEE AR, BN, XS s T IRIE, VOT, duration 55# BLfs B A6
FE o AR X B AR S A BIE S AR X F A B A X T R S iR B R AT B T 9
W I L AR

ULAF R A A — BB AT 5T 3 T 0 X DU B0 5 Y A 0 T A A R SO . TR AN
WEH5~7 ZILEMMA . R AR, R T AN VOT FREm &k &
B, B P TR & AR AR Y & SRR TR] P IR e A i T SR B 6 % 1Y
JLE 2 T AR RSERE 11, 2 VOT &R M —L, 37 %
B B A B FEA R K. RISCEEAE AL A B 1 L2 VOT R 531 i £ A 8% 5 22 L AL
MG BEBILE R & VOT RRAE A 18 W Ak 51158 B8 J1 18 B A7 35 B iLAE A KF©, X
PR AV T R REPUE Y LR, FE A B AT A B B AT OSSR S R B
ZINRIFEW . 1 3 2E 1A 75 8 A o 00 K I, 3 J w5 M ik K
HIBT TR AT IRR

(=) FiFSErE L5

PR RAEFE TOGE S, 2 HALE RN E S W HA SRR E, s, &
PN AR P Y — e RE F b, IR IR S DUEA MR KRR, W [ Y R
REARFR AR, ARGEE . RFEEES BRI, 7 08 3 B E
PR EAE RPN (FO) ARk (AT, 1976), MR E C(height) FIfi <k
(contour) X FGA™JE ML, 7998 AT LA 2 A e AR 0 R e A A8 . e 1K 28U 7 0 7 R 0 L -
WA YT, F B2 IS0 = B AR A A S R BT — T AR A

1wk

i IR0 7 8 DR X 43 TRV 1 SO DU B Hofh A o 5 — A RRIE . AR Yip
(2002) M4r25, S 1 RIE S T DRSS & @ (5 B R IA 2 P o o =25

FIEET (NDUE . EEIEE N MR EEIES (HEY, R

@ Liberman, A.., Harris, K. S., Eimas, P. . Lisker, L., & Bastian, J. (1961). An effect of learn-
ing on speech-perception-the discrimination of durations of silence with and without phonemic significance.
Language and Speech 4 (4): 175-195.

@ Liu. W., Shu., H., & Yang, Y. (2009). Speech perception deficits by Chinese children with pho-
nological dyslexia. ] Exp Child Psychol 103 (3) . 338-354.

@  Yip, M. (2002). Tone. Cambridge: Cambridge University Press.

b



J JLEE B I

W, SRR AT i %Fﬁmaﬁﬁfﬁﬁﬁﬁﬁwﬁwxiﬁ;
MEHFIET T, SRS CEAE-IENAFZH, AEaETES T, &6
AR ARSI, SEAER, WFSE X 5 R I A DG il £ mﬂﬁﬁﬁiT
MHROO A LIS T A ERP M RERL LR 1% (IMRD 7E 4 Y H
28 AR AR S 58 DGE IR A R T O~ ©

MPCEREE N TR R ENC S PR, ] R AT I TRAE R . AT
WA R AE AN, FO) Y TE 2R AR BRI R TR SOR N IR 2 50 1Y
EHEERDY D A TR AN T AEh AR E R SESERZE LS,
Eﬁ%ﬁﬁu%mﬁﬁ&%MﬂmmﬁMIfﬁm*mzmw R . YiEE
YRR, 2 AR i PR ocAb BRAS . BTN E F A BR s W e AE Al
BE B R 2 BAL BRI, BT T A EROD  BUE A R B S R R
HaFESELS, Bk, BiExX—®i%, DGEFFEIN T XA EER, LI #E X
PR [R5 B . D9 — PP 2 75 2= R, DA 7 0 T A8 Kk ) Ak B ke T
it AN DR o3 B O Y S e SR SR (DR TR e R AR il 4 S 1 | P 1 vl s Ty
F4y 80 28 PR DU A 22 i T 0% MRl ok — B, DU 7 IR o A R 2R L AT 3 X

@® Gandour, J. (2006). Brain mapping of Chinese speech prosody. Handb. East Asian Psycholinguist
1. 308-319.

@ Jongman, A., Wang, Y., Moore, C. B., and Sereno, J. A. (2006). “Perception and production
of Mandarin Chinese tones,” in Handbook of East Asian Psycholin guistics (Vol. 1. Chinese), eds P. Li, L.
Tan, E. Bates and J. L. Tzeng (Cambridge: Cambridge University Press): 209-217.

® Gandour, J., Wong, D., Hsieh, L., Weinzapfel, B., Van Lancker, D., and Hutchins, G. D.
(2000). A crosslinguistic PET study of tone perception. ] Cogn Neurosci 12: 207-222.

@ Klein, D., Zatorre, R. J. , Milner, B. , and Zhao, V. (2001). A cross-linguistic PET study of tone
perception in Mandarin Chinese and English speakers. Neurolmage 13: 646-653.

® Zhang, L., Xi, J. » Xu, G., Shu, H., Wang, X. ., and Li, P. (2011). Cortical dynamics of acous-
tic and phonological processing in speech perception. PLoS One 6: e20963.

©® Wang, X. D., Wang, M. , and Chen, L. (2013). Hemispheric lateralization for early auditory pro-
cessing of lexical tones: dependence on pitch level and pitch con tour. Neuropsychologia 51: 2238-2244.

@ Luo, H., Ni, J. T., Li, Z. H., Li, X. O., Zhang, D. R., Zeng, F. G. . et al. (2006). Oppo-
site patterns of hemisphere dominance for early auditory processing of lexical tones and consonants. Proc Natl
Acad Sci USA 103: 19558-19563.

® Xi, J., Zhang, L., Shu, H., Zhang, Y., and Li, P. (2010). Categorical perception of lexical
tones in Chinese revealed by mismatch negativity. Neuroscience 170 (1) 223-231.

©@ Van Lancker, D. (1980). Cerebral lateralization of pitch cues in the linguistic signal. Paper Linguist
13: 201-277.

@® Wong, P.(2002). Hemispheric specialization of linguistic pitch patterns. Brain Res Bull 59 83-95.

@ Zatorre, R. J., Belin, P. , & Penhune, V. B. (2002). Structure and function of audi tory cortex:
Music and speech. Trends Cogn Sci 6: 37-46.

® Zatorre, R. J., & Belin, P. (2001). Spectral and temporal processing in human auditory cortex.
Cerebral Cortex 11: 946-953.
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LU AR 2 AT 35 A8 Ak, DRI P 2 b 3R O 3 AL SRR AN B T A R K

BTk 88 O T R B M AR B9 WL 5L, Gandour A 4R MY T — S £ G MR
WO AT I N T R A R, O T T AR v T e R
fREZER, BAORYL, W T RBERINCA R, Z2FRREZ S 515 0N, mif
BN E Z 42 5 5 5 (5 R A 2N T, S TRl A I BN L R AR B
HEE CEEAWH X6 BT, X — Ry, RN T 8 I 5 i
A i A AR

PR, 3 BB 2 Y O B ) R o N T B ) 2 7 0 0 P SRR AR A i T R
fiE. Luo 58 A (2006) ffi FHARVCEL G (MMN) SEHF5 7 I8 i T AEIE . MMN
e MR R T . T T ARG A A S R S T R B, T 2 i e 9F 5 AT AR
MR AREE . MIMN S — Fift B AR By, Bl 1 RO X e 26 4 XA 1 Sh Ay, i
TERIHOT IR J5 200~250ms JX B AR, F2 2 AR FT b e X, MMN Sz W Al L3 i
Oddball 7 K Hr JLASAS B LA i 22 5038 A A D00 %61 s o 0 38 b 2 47 0
B, Luo F NABL, fEAFER . AW 22 51 A i MMN 2 5K F 72
HER, AATRISE RS, TERTE R B, BT AR R 2000 00 TR 40 R AR 19 A s
THBL, Wi EEIN T A A A AR R . X BB, 0 T T A
R, FEA PN TASE ZBrB, RERE B, AT R TR B R O, W
BT ) T 3 A 22 BRI T A R A T SRR . Lo SF ARYHT R B . DU AL A A
B AR N T2 73 9 S WA 2 BROR O TN TR 9 T Be. P, MIMIN S i T 9
o 1) AR AR 0t T — AN AR W ik D v . A B T HE— 2B T I R R T,

Hsu %8 A (2014) fE—Tifii#E 8 (MEG) #F5¢h, #7R 1T & & B RTER
AR /N P IR A A T A DI REAE T . 5 22008/ T2, T3 AL, 727 12250
HORH) T, T3 RO 7E 72 2 B8 3R 8) MMIN, e #2200 I &
B, i 22 /NS W) T R A I B 2 R A i D00 A A R ] R L R 22 7L (]
A 0] 8 75 1 S o g Ze M, TRI A, — 20 A e A I B I ) B P X
i 2 77 A B 5 SR WIe T A I X R Al 22 A0/ i 22 B AR T) B 1 g R LR

@ Gandour, J., Wong, D., Hsieh, L., Weinzapfel, B., Van Lancker, D., and Hutchins, G. D.
(2000). A crosslinguistic PET study of tone perception. J Cogn Neurosci 12: 207-222.

©@ Gandour, J., Tong, Y., Wong, D. ., Talavage, T. ., Dzemidzic, M. , Xu, Y., et al. (2004). Hem-
ispheric roles in the perception of speech prosody. Neurolmage 23: 344-357.

@ Gandour, J. (2006). Brain mapping of Chinese speech prosody. Handb. East Asian Psycholinguist
1. 308-319.

@® Luo, H., Ni, J. T., Li, Z. H., Li, X. O., Zhang, D. R., Zeng, F. G., et al. (2006). Oppo-
site patterns of hemisphere dominance for early auditory processing of lexical tones and consonants. Proc Natl
Acad Sci USA 103: 19558-19563.

®» Hsu, C. H., Lin, S. K., Hsu, Y. Y., & Lee, C. Y. (2014). The neural generators of the mis-
match responses to Mandarin lexical tones: An MEG study. Brain Research 1582 154-166.
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B 7 DU 75 IR T i 0 AL i, BT IR R A TR A A 0 Ak S Y
PE. LWL B AU 18 NS0T B R A5G 3% 22 1 7 2R A5 S R S B LAY 1R F SR AE Y BE
T3 W X0 A () 1 o 0 W 22 T 1 30 SRR, (ERS [) — 3 5 0 6 PN 10 75 27 AR A N i
B, WHTABESE R I A TR N 25 . EE AR R BORRIE (AN R
JUE) b AHXPHEEBOREE A D RS . AR B, TR
Tl B R [ A SR S YU R AR RN B . S TR Y RETE 0T Y ] 75 A2 A F Y wE N
Ak B R

Chan % ATE 1975 4 B AF 58 & B, DL Bl it 7 8 8O0 T2 s 1k i @
Bi)s, EECENBHARMDUERTE—/F &) S (BT #2814k, R
FHB S0 AT 55 SR L0 R X A3 4T 55 ot AE I D035 38 X 7 3 26 B R v ks @
Halle &8 A8 iof b [ & v O FE: B OB A8 m T2 80, o [ 65 78 N Y 7 9 gk
TR T B 7 R R R IR S B R R O 3 AT R — BB T A K
BT P R BN A J A A I TR ALY, (R SC TE R I TS Wk 19 45 18 R AN SRR —
., Abramson F N (1970) XJZ&iBE A WIEATH LA, ZIE P 8N 18 5 %
LR 57 PR FEACKA[E] Rt AT TN A 28 338 75 0] SRR 2 s A . X DL |
SR A HDUE 75 PR B 5T 25 S 15 B R a mE AN TR 25 SR . MAE 2818 7 I A
GE A 7S R S AR AR A B = A, FEDUE A R AT T 2 BE i (con-
tour) KAEALBYFE W, E XX — R, Francis % A H T B & 7 I8 & LR
S ST AR A A T AR s AT IR ST, R T R A L A U i T 2R LT T A
B ARG s H R 0 i A A R TSR T A o T, AR,
Wb AtATTIA Ry I A 9 A B R TS R AR AR 5 G TR 1 g L B DU R O
U W A0 0 1Y) A TR I O

Xi &N (2010) ffi ] MMN #5981 D035 75 0 09 35 e AL 0o . BF 58 3 & B0,
SECHR P A (1 0 W () R W PN A8 A R A XU R e DI | T MMIN, - {H i ] A2

@ Chan, S. W., Chuang, C. K., & Wang, W. S. Y. (1975). Cross-linguistic study of categorical
perception for lexical tone. Journal of The Acoustical Society of America 58: S119-S119.

® Wang, W. S. Y. (1976). Language change. Annals of the New York Academy of Sciences 280 61-
72.

® Hallé, P. A., Chang, Y.-C., & Best, C. T. (2004). Identification and discrimination of Mandarin
Chinese tones by Mandarin Chinese vs. French listeners. Journal of Phonetics 32 (3): 395-421.

@ Xu, Y. S., Gandour, J. T., & Francis, A. L. (2006). Effects of language experience and stimu-
lus complexity on the categorical perception of pitch direction. Journal of the Acoustical Society of America
120 (2): 1063-1074.

©® Francis, A. L., Ciocca, V., & Ng, B. K. C. (2003). On the (non) categorical perception of lexi-
cal tones. Perception & Psychophysics 65 (7): 1029-1044.
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PEAE A BRG] & 1 MMN KT A7 2Bk, 10385 928 L 7E A7 2E BR 5| & 1 MMN K F
ZePER, X SE R SRR TR R A YR AL R B AN 2 Bk S 5 R AL
R A AR AL T IR L B4 P 3 A A B R R A R A L T
W ) of 98 G Ak BR R BB ROIE T R BV, BbAh, #E MMN BB O (200 ~
250ms) P, A n BORNE S B IFATABERY . X5 Luo %648 A9 M B BEIE I
R—52,

Zhang % N (2011 f—30 IMRI W52k — 2 & B, 75 2% Ak RN 35 5 b B 7E
P 2 Bk P R LA PR - Y R S Ak AR A O R R 5 | T R A T T Y B P AR
A A7 M E 5] % 78R A S © ., X e fMRI & LR B, RGN Y 75 24 4
(UG 2 BBl iR R AE GEBERD MR, FIkS Xi A (20100 My
) MMN % Bl — SOt B oMM F0 . 78 55 — 305G T 1 2 B B I 3 w5 4k 1 42 1) ERP
WF5E . Zhang 58 N (2012) % 355 Wh P S0 350 RT3 2 ) o) 38 1 A 2 i A 39
N2b fl P3b 43 @, $#t5 Xi A (20100 MM BER—%. X T N2b fl P3b,
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