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Introduction
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¢ connnection between spoken words and semantic meaning 1s believed to be the . . . .
. tion f din th f1 o T < h . . f% § ﬁ f , , , , B Hypothesis 1 confirmed: There is a clear N400 response with left hemisphere
primary association formed in t 1 process of language a}cqusmon. n contrast, 1t has Accurate Condition: consonant match-vowel match -tone match-semantic match Fig 2 exemplifies Chinese characters dominance to tonal variations
bes:r;argued th}ilt the orthographic system development 1s appended onto the already ‘©OiRxiand) " Let sleeping dogs /ic " ; ;ﬁ ﬁ 5 gvolgtign (frombancientf Clﬁinese
existing speech process. tion: i - _ _ ic mi . . . . .
g Sp p Consonant Change Condition: consonant :ms. V0W§1 match t.or}'e match- semantic mis. WIF A E Inscriptions on f)neso Shang The findings corroborate our claim [8] that tones in Chinese (i.e., word prosody)
H MRdguo3)  h Let sleeping dogs /7 @ /% - Dyarsty 6, i L G715 are represented 1n the mental lexicon. It 1s evident that tonal information has a
G1ven that phonolo lays a crucial role 1n speech comprehension, the orthographic LS _ ‘o _ i = L imol; . , , ' ) ,
ev] tpl o gylp };h ¢ there is o lp o dp o i stap Vowel Change .COIldltIOIl. consonant match- vowel M= O match- semantic mis. L 0 s1mpl1ﬁeq but o 2bsiragt critical role during reading and does not merely carry acoustic features and contri-
evliopment claim mmplies that there 1s phonological mediation 1n reading. EEEAxmi3) a " Let sleeping dogs /aw " & ﬁ i{ 3 modern Chinese writing). T e p——
Tonal Change Condition: consonant match- vowel match- tone mis.-semantic mis.

B Robust evidence [3,6] on automatic, early phonological activation in reading seems CRRBA £ : : : & )f.. /t % , , , o
o this[ pro]position o mver };Iz)vord ofgcaution is required becagse e @\{mmg%). = | .(no equlvglent examples in English) -;’ v & B B The findings that there are sub-phonological effects on the classical N400 indicate
existence of nhonological act S ’ . . Incongr}}qu.s. Condltlon. SEIEGITE DI MG vowel mis.- OIS L= SELMRITL [0 fh  figer  deer homse sub-phonological contextual primings in Chinese reading. It is noteworthy that

phonological activation does not logically bear upon the 1ssue of ‘Etsgi(qiul)  shui3 " Let sleeping dogs d/raw " . L . L .
Thenelemierl G mits o SerEme commrahensien i g e phonological cues do play a role in silent Chinese reading in a top-down fashion.
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Bl Chinese is a pictographic (Fig 2) and tonal language. In contrast with English words - H Ehe EtRPt Wavlfformtpattemﬂ? Ve:hfror.ltal s1tes.51ﬁg(gles}tls ;heit ﬂ;erT a;e dgitleluleig sub-
in which graphemic properties are confounded with phonetic attributes, there is an [ EEEEEEEEE————— TG 000 - 00 Mo \\)/vf\,v Iéh(,)ne 1 rags Oml\l/? 1(21}3 tra etr lan mE)O}:]ensl e pl(t) 0 Ofg ca t? coding )
arbitrary relation between orthographic and phonological codes of a Chinese o 1 (NESt Teating. MVIOSLINIEIESUNELY, SUDPRONOIoglcal ansIoTMAtion Scems to
character [7] (i.e., homophones: Aima2'-linen: Alma2*-ant). . AN start .w1th vowel and tongl code.:s while consonan?al engodmg takes place at a

- | relatively later stage. This finding seems compatible with the results from some
# _/xﬁ\_/—/\ . . . .
Bl Three major issues were addressed in this study: is there any phonological represen- " o ool SRR 1Bl eRvEiTa g ENGES | 2]
tation in Chinese reading? If the answer to the above question is positive, then 1s the 4 [ t of hvpothsis 2. th i of frontal ERPS o subnhonetic ch
. L. L . . . n support of hypothsis 2, the sensitivity of fronta s to subphonetic changes
phonologyzal acqvat?on bypassed o indispensable in TS to T and, 1s the. 75— seems not inconsistent with the proposition addressed in some neuroimaging
phonological activation an impoverished process or detailed dynamic subphonologi- dies [31 that th g L and | b honolosical
cal processing? In addition, do tonal attributes give any contribution to Chinese ftu 1;3 [ ]tt' atF © acct11.V1ty in frontal and temporal areas subserves phonologica
. 100 — ransformation in reading.
reading?
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l Our findings seem difficult to reconcile with the notion that semantic access is
) - " exclusively via the phonological mediation route [3]. Instead, these results are
better understood within a parallel-distributed reading model [4].

Bl Event-related brain potentials (ERPs) provide a continuous account of brain activity
associated with sensory and cognitive functions. Among ERP potentials, there 1s a
negative component (N400) that putatively reflects lexical semantic analysis [1,8].
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Hypotheses Taken together, it may be the case that the primary function of phonological
. - activation in silent Chinese reading is to enable the character to be held in work-
Bl The N400 will respond to subphonetic and tonal contextual cues. 00 . }M/@O\ / /, ing memory while its context is processed further.
B Based on recent neuroimaging studies, ERPs over frontal as well as temporal sites =2 o / /M B Interestingly, among 15 individual ERP waveforms, there 1s one participant's
may present a clear picture of the nature of phonological encoding in reading. A \'yﬁ(/j A {W ERPs (fig4) reflecting a clear orthography-phonology-semantic dynamic process
. T - . . | el pattern. The 1ssue at stake here 1s the condition in which o-p-s processing takes
Bl If there is phonological mediation in access to meaning, ERP features covarying Fig 3: Grand average ERPs at 17 recording sites for idiom-ending characters m five = 75 / ’ priority over o-s processing.
with subphonetic violations will precede the semantic N400. Conditions from a sample of native Chinese speakers (N=15) while asked to think of
the meaning of the ending character as accurately and clearly as possible. The N400 | ///
was seen in the last four conditions with the largest being in the fifth. There is a clear Refel‘ences
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- The phonetic assembly of a Chinese character generally consists of 1nitial A AR (e gon > WD TES0EE and. false trials. Psychological bulletin 123(1). 7.1 =93
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Semantic Activation in Reading Chinese. Journal of memory and language.

- Mean age = 22 yrs. (age range = 18-26 yrs.)

- Four-character Chinese idioms (proverbs) were presented one character at a
time on a computer monitor

B Electrophysiological recordings
- Analogue EEG activity (0.01-100 Hz; 500 Hz sampling rate) was recorded
from 17 sites (fig 3) according to international 10-20 system.
- ERPs were sampled 100 ms before target character onset and 1000ms | LY Sl
after target onset. T Y L o4 41- 579-606
- Data analysis: the factors were the Condition factor (5), a Time factor( 6 levels: o | YT A\ . . Wang J.T. and Connolly J.F (to be submitted). An ERP study on Tonal and
250-300ms, 300-350ms, 350-400ms, 400-450ms, 450-500ms, 500-550ms), and AR WA | Fra T e ¥ g segmental Processing in Spoken Chinese Mandarin.

a Site factor (17). In addition, N400 peak amplitude and latency were scored
within a latency range of 300 to 500 msec.
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All statistical analyses were conducted using repeated measure ANOVA with conservative : ) o
degrees of freedom and Tukey HSD post hoc analysis when necessary. All analyses required an This individual was believed to prefer 'o-p-s' route in Chinese character recognition. The gross pattern of the ERP waveforms were observed in other 13 of 15 individuals
alpha level of p<0.05 for statistical significance. tested




