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Cortica network of hand actions for visuomotor and audiomotor
transformations: a functional MRI study
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An ERP study on activations of untargeted words by highly advanced
Chinese and Japanese bilinguals

o TAMAOKA, Katsuo, MIYATANI, Makoto, ZHANG, Chao,
SHIRAISHI Maiko, YOSHIMURA, Nao (Hiroshima University, Japan)

(Abdract) : Using event-related potentids (ERPS) in the brain, the present study examined how Chinese native spegkers
with highly advanced Japanese language sills (Chinese and Jgpanese hilinguads) process ther bilingua
languages with disturbances (i.e,, untargeted lexica item and/or semantic context). ERPsindicated that the P200
amplitude was not observed in Chinese, while it was not in Japanese. This component was conddered to be a
result of heavy orthography-to-concept interface for the second language of Jgpanese. Although the N400
component, appearing during the processing of semantic deviaion, emerged about 40ms dower in the Jepanee
processing, it was observed in both language conditions. Furthermore, both the semanticdly-matched and
semanticaly-mismatched conditions, which showed no difference from each other, differed from the nonword
condition. Thus, the N400 component may indicate the activations of those words which do not belong to the

terget languege.

Key words: event-related potentials, P200, N400, Chinese and Japanese bilinguals

Experiments

Partidpants Tweve Chineedudantsa thegraduetelevd in
Hircshima Univarsty, Jgpen who are fluat in gpeeking and
witing Jgpenese (Chinese and Jgpanese bilinguels) participeted
intheexpaimants(8fardesand4 maes.
Materias Two expaimatsd the Chineseproocessing (thefird
langege) and the: Japenese (the sscond languiegg) jprocessing
were conducted on esch pattidpant. Three incomect condions
were prepared for the satence comedness dedsion task a
Chineesatenceinduding (2) assmantically metched Jpenese
word, (2) asamentically mismetched Jppeneseword, and (3) a
nonword. For exanple thefirg conditionisaChinese santence
like NHEFAIASK, meaning Thisismy friend’. Although
theword ‘“friend metches samenticaly with a santence context,
it is presanted usng a Jgpeneseword which doesnat edig inthe
Chiree languege Thus this santence mugt be rgedted as an
incomect Chinese satance: The'ssoond conditionisdo usdin
asmilar context like  AEEF) R meaning ‘Thisismy
cdd’ Howeve, the word ‘cdd does nat metch with the
stance context (one cannat Sow hisher ‘cdd). In eddition,
this word exigts in Jppenese but does nat exigt in Chinese
Bilingud partidpentscanrgect thissantence by purdy ssmartic
context, or by cheding its exigence in Chinee The third
conditionindudesanonwardinasatencelike (g
i, meaning‘ Thisismy znong ke’ (nonward isdesribed here
in the Chinese dphebdic presantation caled pinyin). To aegte
comett santence conditions threesantenosslike (& R
_ . meming ‘This is my teedhe., (7 EFMIFES,
meening ‘This is my wokmete’, and (2RI
meaning ‘Thisismy fahe!, dl of which are comedt Chinese
oS

For the ssoond languege processing of Jepanese, the three
incomedt conditions were revarsad in tarms of Chinee ad
Jpanesewards Foringanog aChineseword 5% meaning‘a
wetd isinsarted in a Japenese stence like G320 \H00 71
BUNIFETLIZ, meaing ‘The presant from my friend

wasawatch. (thepresnted order of thethreeblodk is*frommy
fiend, ‘the presat’ and the taget block of ‘was a wetd).
Agan, theword ‘awadt metchessamentically with asatence
oontext. Honveve, this ward edds in Chinee but nat in
Jperee Thus this santence mudt be rgeded s an incoredt
Jpanee satance The seoond condition dso used a smilar
context like A0SO 7 LU NIAECLTZ, meaning
‘The presat from my friend was a kilomgar” The word
‘kilometer’ does nat metch with the santence context (one
cannat gve ‘kilomea™) and thisword exidsin Chinesebut nat
inJgpenese Bilinguascan rgect thissantenceither by ssmartic
context or by its exisence in Jpenese The third condiion
indudkes a nonward in asantence like 2G> 7 LB
135 TLT=, meaning ‘The presant from my friend was hu
i Incaeedf the Jppenese santences Snceaverb phrasecomes
a theend of sntences; thetarget blodk isdways presanted asa
form of avab phrase Three corett sentenoes with the Smilar
s|ratticoonted werepreparad
Simulus prestation: Presantation of gimulus satenossis s
fdlows For the processing of Jgpenese santanoss for coredt
‘N0 regponsss dimuli were presanted three blodks speratdly.
For exarpe the fird Jpanee phraee AEENND D
(tomodachi-kara-no) meaning “from ny friend wes presanted
600ms and after ancther 600msthe seoond Jpanese phrase 7
LEUNT (puresntone) ‘a presat. Agan dter anather
600ms the target varb phrase wias presanted in three differant
ways induding Chinese wards (1) ‘wes a wadt, (2) ‘wes
kilomegte” and (3) nonsmnee phrase, After thetarge phvese of the
third blodk ws presanted, ERPs were continuoudy messured
for 800ms The same presanting prooadre wias usad for the
coredt ‘Yes reponsss but no sbcaegaies like ‘No
resoonses

ERP Meaaring Indrumat Hedroenogphdlogram (EEG)
wis recorded from ningten scelp dedrodes coresponding to
the Infemationd 10Y10 system loceted in FPL, P2, F7, F3, Fz,
F4, 8, T7,C3 Cz C4 T8, P7, P3, Pz, P4, P8, Ol and O2,
which were arlified by a Nihon Kohden Digitd EEG-1100
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with abendpessof 008—30Hz. ERPswaesampled a araedf
1,000Hz from 100 mshefare the varb phrase presatation (third
simulus) onset to 800msdlter thepresantation

Reaultsand Disousson
Readion Timesand Error Retes

There were dgnificant mein dfeds on bath langueges
[F(1,11)=1310, p<01] and dimulus condiions of comet ‘NG
regponsess[F(2.22)=3348, p<.0001, usng Greanhouse GasH .
The ingredion of thee two fadors wes nat sgnificant
[F22)=246, p>10]. Mutiple compaisn by the Ryan
method reveded thet samenticdly metched Chinesear Japenese
wards (M=8831s for Chinee processing, M=1078ms for
Jgpanese processing, and M=983ms togather) hed sgnificantly
longer reedion times then both samanticdly mismatched
Chireeor JFoeneewords (M=74msfor Chinese prooessing,
M=919ms for Jgpenese processing, and M=856s together)
ad nonse words (M=766ms far Chinee procesding,
M=837ms for Jgpanese processing, and M=852s togathe),
Ardyss of arar raes wae conguat with the resuts of
reettion times Sgnificant mein effedswerefound inlangueges
[FQ11)=1302, p<01] ad incoredt dimuus conditions
[F222=22.37, p<0001, udng Gremhouse Gassa], but there
wasnosgnificatineradion [F(222)=0.30, p=.74].

However, reedtion times for coredtly judged ‘ Yes and ‘NG
responsesindicated an interedting pettem when andyzed by a2
(langueges) X 2(‘ Yes and‘Na responses) ANOVA. Tharewas
no dgnificant man dfed for ‘Yes and ‘No conditions
[FQ11)=142, p>25] while the fedor of langueges wes
donficat  [F(L1D)=2032, p<00l. Futhamore thar
ingradtion wes dgnificat [F(1,11)=2375, p<Q0l]. Thexe
resuits dglayed an ss/mmeric pettem beween Chinee ad
Jppanee Sncethe detadf reedion times and eror raesin the
presat sudy isaprdiminary indicator of cognitive prooessing,
detadf ERPswasused for afurther invedigetion.

ERP Data for Cored ‘Y& Regposss of Chinee ad
Japane=

ERPs (n=9, data from two partidpants was nat usd) were
compared coredt “ Yes responses betwean the processing of the
Chiree and Jpanee santences As in reedion times the
amaging dday of the second necgtivee pesk was d o aosarved,
epaddly in Fz and F3. BERPs in the Fz position, the ssoond
negetive pek seaTs to goper @ 3B0ns in the Chinee
processing while at 390msin the Jgpanese processing. Jpenee
processing wes ddayed Appraximatdy 40ms compered to
Chinee processing. The hilinguds mug have nesded exra
processing timefor their seoond languege of Japenese Thus the
faloning andyses were conducted separady for the Chinese
and Jgpenese prooessing conditions

ERP Daafor theProcessing of Chinese Sintences

Avaae ERP arificsions (r+10) in five intaves of
180240ms  280-360ms.  360450ms 500640ms  ad
640-800ms were andyzed by 3 (three incomedt dimulus
conditions) X 19 (locations) ANOVAS repested mesgLres using
GremnhoueGdssr Epdlon to identify the Sonificance leve.
There were no dgnificant mein dfedts and interadtion in the

-47 -

180-240msintava. For the 280-300msintavd, themein efect
weassdgnficat inthethreedfferat incomedt imuluscondtions
[F(218=1008, p<.005]. Mulitiple compatisons by the Ryan
method (p<.06) reveded thet non-words were more negetively
amplified then the ather two red Jgpenesewordsconditions For
the 360450 intavd, the man dfet of verb phrasss wes
sgnificant [F(218=21.82, p<.0001]. Multiple compatisons by
the Ryan method showed thet non-wordswere more negetivey
anplified then the ather two red Jgoenese wards conditions
Interaction dso goproeched asignificant leve [F(36, 324)=2.37,
p<07]. The N400 componant exaept F7, P7 and OL For the
500-640msintavd, interadionwassgnificant [F(36, 324)=3.72,
p<01]. Sonficant main efedts of incomect dimulus conditions
were found in the locations of PFL, PR2, Fz, F4, B and Cz
Samaticdly-mismetched  Joenee wods wee  more
negativdy anplified then metched Jgpenese wards in the
locationsaf FPLand FB. For the 640-800nsintarvd, therewere
nosgnficat maneffedsandintgadion

ERP Datafor theprooessing of Japanese santences

Avaage ERP ardifications (=10) in four intavds of
180-240mg 320400 400480ms and 5650-700ms wae
andyzed by the same 3 (three incomect dimulus condiions) X
19 (loction ANOVAS repested messres For the
180-240ns intavd, there was a sgnificat man dfedt o
incoret dimulus condiions [F(218-695, p<0g. BERFSs
doned podtive argificstion droge in the ode of
samanticaly-metched Chiree words
sameanticaly-mismetched Chinese words and nonwords, but
multiple compaisons by the Ryan method showed only a
donificat difference betwean samentically-metched Chinese
words ad nowords For the 320-400ns intarvd, the man
dfed wes dgnficat in the incomet dimuus condition
[F(218556, p<05. Mutipe compaisons reveded thet
nonwords wae more negativdy anglified then ather two
samaticaly-metched ad -mismetched  Chinee  words
codiions There wes no dgnificat interadtion. For the
400480ms intavd, the men dfed of incomedt dimulus
condiions wes dgnificant [F(218)=1328, p<005). Mutiple
compaisons by the Ryan method showed thet nonwordswere
more negativdy amplified then the oher Chinese words
conditions Interadtion wes do sgnificant [F(36, 324)=257,
p<05]. Exagpt threelocations of FPL, F7 and 7, therest of the
locations showed significant main efeds of incomedt dimulus
condiions Samenticdly-migmetched Chinee words were
more negativey arplified then samenticaly-metched Chinese
wordsin C3, Pz, O1 and O2. For 550-700nsintavd, therewes
no sgnificant mein efedts but interadtion wes Sgnificant [F(36,
R4)=311, p< 5. Inthefivelocaions of F2, Fz, H4, F8, ad
Cz, roowards were more nagtivdy amplified then bath
smaticdly-metched and  -mismeded  Chinee word
codtions while no dfference wes ddedted  bawemn
smaticaly-metched and  -mismaded Chinee wod
oonditions
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(Abstract)

In this study, we investigated whether the syntactic parsing is performed in an

incremental or a delayed manner. To address this issue, we examined two types of

sentences

dative-subject sentences and dative-object sentences. While an

incremental model predicts that the reanalysis will occur in dative-subject sentences,
a delayed model predicts that the reanalysis will occur in dative-object sentences.
Event-Related brain Potentials (ERPs) were recorded while participants read these
sentences. The result revealed that the P600, which is the electrophysiological marker
of the reanalysis, had been elicited in dative-subject constructions, and indicated that
the parser pursued the syntactic analyses not in a delayed manner but rather in an

incremental manner.
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[IZUoiz]

CNETORGRE B FLOIEND, HARZEDH
HEEIESLEIE, SO E RN [ ERAE | LR
IENDEEZZ T TR EIL CIRAELIZRER THD
EEZ LN TV (Saito 1985 %5) . ITAED#iiEfR
HrF I8 C, ITEMRIEZ W - B O R 1
D, NERE ST FEARGENA L LS BRI A fif
DIINDZENFEIRSITWVDEN, EDHAM DR
FNZ DWW TSR T X972 algE 2 RIBR S
TeDHT, ZDRKOMEAEZ BT 585705
BRI Tk W R ITEE S Tl Th T
72V (Mazuka et al. 2002; Miyamoto & Takahashi
2002 %%).

)

a MERELNIZEHE (filler) D T DAL E (gap) &
SCHIZER E T A EICAM DD,

b. filler & gap DEEEENEWZEIZED, EEhRLE
RTINS,

C. JNZLD SHIHAENET L LIZAR A
5.

AWFFETIE, AR OIRRIZ OV TREEMIZe R
P ATHEZR R G B &2 3 C, HREHEEN
(ERP)Z57 7 P00 Z4RHE L LI-MRGEA1TH. BIfE
FTOHZENE, P00 1L FERIGMLC, #EiED
BOHTIZO D BAANE T 57215 Te<, ik
HIZRE A AR D BRI T R DA fr 2 SOk L CAL
EENDENITERIEBIN TS (Kaan et al.
2000; Fiebach et al. 2001; Ueno & Kluender 2003

A5

=) .

(E7))

EERTIX, LTD 4 &0 30%, #nZi 30
SCFOD 120 LET 47— 3L 120 LD E i 240 X
g e NN Dy

)

a [s KD [vp BRI [vp PEE 272116

b. [s KDY [vp FHE & [vefaIT gap 1E-72]]].
C.[s TME &[s BERDS [vp FRHIC [vpgap 7]
d. [s #2H  1Z[s RS [vegapi[vp TZE 55701116

(A N IEAZENE L THY, (2b-d)23kE & 22 A
TONXRE L THS.

L, /—M PC o iz 1 e
2RL7Z(SOA; 650ms, I1SI; 200ms). i 7tk
I H ASEE R MEB-5504 % HVy, EFS 10-20
EIZHEW, AR B0 7TENLICEMmA R E L. &
YETE ML B 2R A A, BRI FPz <, AR
T OBEM TR CIREKER ICL->TRATS
ARG U, EBEEPUEIL 10kQ LT,
ARG 3k - ) Jak A T R 3 £ 13 = v 4 0.01HzZ,
100Hz, FEAALJEHEX 200HZ TH-7-.

PR E 1T B AGEERREEL, IEE 7280 (B 1E
Gie) A THIMNKRZDOFE A 16 44 (&P 10
4, REHFIX) ThoT-.

[53#7]

(2a)L(2b)D FrEE : (1@ D LA, HLLHIZ gap
ERRE T HEMED I TERAM BSHE KT HDT
b, 3B 3 LHI R RO ERPIZZENBLE S
HETRIESNDA, 5 3 3CHI B~ 500-800ms [t
DIFBJENL BT OV T BT GEIE 2 K HEX
BARERAT 7 AKHEV AT - T- At 5, BN 20 Bl
BE TRt

(2b)L (20D k#E: B L, (8L (1b)<(10)D
SR AN~ T filler & gap ZHEETDRLERITH
MHAMB KT EHTHIUE, 2O BRI WT
% 3 UHI RO ERPICENBIESNDE T
SND. 5 3 SCHI R % 500-800ms [H] D -3
AL DWT ERRERIBRD S BT 21T - T fE
B, FENEL BN O HAERA N A E THY (F
(6, 90) = 2.203, p <.05), Pz (Z&\FHRENAD Hiff
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TR E Th-o7= (F (1,105) = 7.456, p <.01
). [ 11358 3 SCHi Btk 1000ms fH oD Pz 1235
7% ERP I THS.

v Pz
57 [ ——@2b) ---(20)]
RN oV WWAN
0 7 'A" 4 }\ W"'n\ ’-\} ‘\/\\Wl“ -
W b LS 'l‘.‘ s
Vsl
u -
5L
0 200 400 600 800 1000

ms
1. % 3 SCHEi 2R 0-1000ms > ERP i JE

150, (2¢)23HF 700ms &0 2 —27 2 LT

BPE ST NS TR TCWAZER DD, ZOBE
AL, MR, R, BEEZ B ARG, ek
WAESILTWDEH7 PE00 LIRIEED 7y ThHE
=z 49 (Kaan et al. 2000; Fiebach et al. 2001 %
).
ZDFERPEA)H LI () DA DJRE T
HHZENRBENT-. ZZT, LRI ELT
IT-DIZLL T OS5 a 4T -7,
(2a) L (2d) D H#:: (b)) RN A DR K 2251,
(28) & (A) D EEHIZ BT, 5 2 CEI R R%D
ERPIZENBIE SNV ENTHRIENS. 2,
(LO)MFRRZ2 51X, 5 2 SCE 2RI P600 234
EENAZENTRIESND. ZRFETOHT LR
\Z, &5 2 SCHT o % 500-800ms [ O AT &
WZDWT DT AT o T2 R, FEIED E%)
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%12, (2a)&(2d)D LT ERP 1IN ERS
IR T=Z M5, (1o)X AR D JE K TR
REMEAN EL IR o T2, LDsL, (2011 % ) k&4 Fal A,
A\ # 4 ZFA8 filler E7eoTNBENDE
WD, k&BIER 2 | LTI IR RE RIS B 5
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Development of Cognitive and Literacy Skills
of 2™ Grade Japanese Children

Maki Koyama, Peter C. Hansen, Burton Rosner, John. F. Stein
University Laboratory of Physiology, Oxford University, OX1 3PT, UK

(Abstract): This preliminary study examined the performance of 15 second-grade Japanese

children to ascertain relationships between literacy skills (reading and spelling
performances) and cognitive skills (visual, auditory, phonological, orthographical skills
and speed naming). Correlation analyses were conducted to understand the relationship
between all skills. The results suggest that, like alphabetical languages, reaction time of
Kana reading and spelling and the score of Kana spelling are significantly related with
phonological (i.e. nonword and digit repetition) and auditory (i.e. tone discrimination
test) processing skills. On the other hand, the scores of Kanji reading and spelling are
significantly related with phonologica (i.e. nonword repetition), visual (i.e. visua
pattern test), orthographical processing (i.e. radical position test) skill and naming
speed (i.e. object). Particularly, a visual pattern test, which has been reported to have
little correlation with reading ability of alphabetical languages, is most strongly
correlated with reading and spelling Kanji. It may be that learning Kanji shares a
common cognitive mechanism necessary for visual pattern test, suggesting that a
specific type of visual working memory may play an important role for reading and
spelling Kanji in Japanese. Finally, the results combining the data from this preliminary
study and the ongoing study in Japan (July and August in 2004) were illustrated (t-test,
multiple regression analysis).

Key words:

reading, spelling, phonological and visual working memory, orthographic processing,
speed naming, visual coherence motion

Method

Participants

The participants of the preiminary study
comprised 15 Japanese children (8 boys, 7 girls),
who go to a Japanese school in London. All of the
children received a Japanese-based educationa
curriculum. The mean chronological age at the
time of testing was 102 months (S.D.= 4 months,
ranged from 97 to 107 months). None of the
children had fundamental sensory deficits.

Design and Procedure

Children were aways tested individualy, in a
single session lasting about 75 minutes. Testing
took place in the child’s home in a quiet setting.
The order of administration of the measures was
held constant across children.

M easures
Intelligence:

(1) Verbal similarities from the WISC- O
(Japanese version) was administered as a
measure of children’s verbal intelligence
abilities.

(2) The Raven's Coloured Progressive Matrices
was used to assess children’'s nonverbal
intelligence abilities.

Reading: Reading comprised of Hiragana,
Katakana, Kanji words (60 items), which were
chosen from 1%, 2™, 39 4™ and 5™ grade levels.
Selection of Kanji words were carefully
controlled for visual complexity based on the
number of strokes. Scores for reading accuracy
and speed were measured.

0 O O :University Laboratory of Physiology, Oxford University, OX1 3PT, UK

e-mail:_makikoyamallO5@hotmail.com
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Spelling: Each child was required to write down
words presented orally by the experimenter. The
number of items for each type of script in spelling
test was the same as reading test.

Phonological Processing:

(D] Digit Repetition: Digit span test (the
working memory test battery for children,
Pickering and Gathercole 2001) was
administered. Sequences of the digits were
auditorily presented by “Praat”
programme on a laptop computer. The score was
the total number of sequences correct.

(2) Nonword Repetition: Nonwords used in this
study were selected according to the
mora-based wordlikeness estimation by Saito
(2000). Nonwords were auditorily
presented by “Prrat” programme. The score
was the total number of nonwords correct.

Auditory Processing: Each child heard a
sequence of computer generated sounds, and after
a short pause, a second sequence of sounds,
which was either in the same order as the first
sequence or in a different order, was presented.
Each child was requested to decide if both
sequences were identical or different. The length
of the sequences was increased by adding one
sound. The span estimates were determined
according to a stair-case paradigm with four
reversal points within agiven series of trials.

Orthographic Processing: Radical Position: This
test was used to assess the children’s knowledge
of Kanji character structure and efficiency of
visual encoding of radical position. The test
comprised of 44 rea (eg.d O )and 39 nonred
characters(e.g. 0 O ) with left/right radicals
reversed. Each stimulus was presented by
“Presentation Programme” on a laptop computer
and each child was required to identify whether

-K9-

the stimulus was real or nonreal Kanji character.
The total number correct and reaction time in
seconds were measured.

Visual Processing:

(1) Visual working memory: The visual pattern
test developed by Della Sala et al (1997) was
administered. Each child was presented with
a matrix, in which half of the squares were
black and half white, for 2 seconds, and then
required to recall and reproduce the black
squares in the answer sheet by ticking with
use of a pencil. Testing was stopped when the
child made two or more errors at a particular
difficulty level. The score was the tota
number correct.

(2) Visual Coherence Motion: The coherent
motion random  dot
kinematograms. Each child was presented by
two panels on the computer display and
asked to report which panel contained
coherent motion by pressing an appropriate
key on the computer. Feedback was given
after each trial visually. Threshold estimates
were determined by taking the geometric
mean of the last six of eight reversal points
within agiven series of trials.

stimuli were

Rapid Naming: Each child was required to name
each object as quickly as possible. The objects
contained “chair” “box” “ball” “car” and “pencil”,
and were systematically randomized. The error
score and reaction time in seconds were
measured.

O Detailed results and discussion will be
discussed in the conference.d
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Case Studies of English-Speaking Compensated
Developmental Dyslexics

Susumu Okumura & Taeko N Wydell
Department of Human Sciences, Brunel University, UK

(Abstract) This study investigated three dyslexics and two suspected dyslexics phonological
awareness and visuo-spatial processing skills. All cases showed phonologica deficits
but three of whom also showed visuo-spatial processing deficit. Further, one case
showed that her main deficits in organising the content and sequence of her language is
affected more by her visuo-spatial and visuo-sequential memory impairments. The
study thus suggests that in addition to phonological deficits, deficits in other domains
such as visuo-spatial deficits can co-exist among dyslexic population.

Keywords: dyslexia, phonological awareness, visuo-spatial memory

“[Dydexia is] a disorder manifested
by difficulty in learning to read despite
conventional instruction, adequate intelligence
and socio-cultural opportunity” (Chritchley, 1975).
Compensated dyslexics are those who finds ways
to overcome their reading and/or writing
difficulties. It is largely supported that despite
compensating for the initial reading and/or
writing problems, core phonological problems
remain among those dyslexic individuas (e.g.
Campbell & Butterworth, 1985; Wydell & Kondo,
2003). Deficits in phonological awareness and
processing skills result in poor word recognition
and it is suggested to persist into adulthood (e.g.
Bruck, 1992). Dyslexics usualy have poor
performance with skills such as phonological
processing and short-term memory — difficulties
that are largely untreatable and have to be
compensated for or accommodated (e.g. Lander!
et al., 1997). Further, findings of an impairment in
phonological processing remains the most

consistent in all studies of dysexia (Ramus, 2003).

Although phonological deficit hypothesis is now
largely supported by a large number of studies, it
is plausible that some dyslexics may show deficits
in different domains, for example visuo-spatial
processing deficit (e.g., Eden et al., 1996)
Therefore, the purpose of this study was to
investigate phonological awareness as well as
visuo-spatial skills of dyslexic individuals.
(Participants) Three dyslexic and two
suspected dyslexic adults were participated in the
study These participants consisted of a
postgraduate student, two undergraduate students,
one 28 years old office assistant and a 34 years
old secretary. They were all previously
diagnosed as dyslexics by chartered psychologists
except the office assistant. In order to ascertain
the extent of their reading/writing, as well as

phonological processing deficits, twelve similar
aged and similar education level native speakers
of
English were recruited at Brunel University as
controls. The mean age for the controls was 26.3
for femade (n=7) and 25.1 for mae (n=5)
participants with overall mean age of 25.8.
(Method) The following three types of
tasks were administered to the participants
individually: (1) Reading and Writing Skills-  a.
words (Schonell, 1960),and b. nonwords
(Glushko, 1979); (2) Phonologica Processing
Skills - a. homophone judgement (Coltheart, in
preparation), b. rhyme judgement (Howard &
Franklin, 1996; Best, 1996), c. orthographic and
phonological lexical decision tasks (Frith,

(1996), and d. consonant deletion tasks (Stuart,
in preparation), and (3) visuo-spatial processing
skills— Rey’s complex figure (Lezak,1983).

(Results and discussion) Performance on
phonological awareness tests (Task 2) revealed
that al the dyslexic participants including the
suspected ones showed impaired performance
compared to their controls. Thisis consistent with
other studies of dyslexia (e.g. Stanovich & Siegel,
1994; Ramus, 2003). However, three dysexic
individuals also showed visuo-spatial processing
deficits in addition to phonological processing
deficits, suggesting that visuo-spatial processing
deficits can aso co-exist among some dyslexic
individuals. One case on the other hand, showed
different patterns of performance from others. Her
main difficulties in reading comprehension and
organisational skills were more due to her
impaired  visuo-spatial and  visuo-sequential
memory rather than phonological processing
deficits.

Contact: Department of Human Sciences, Brunel University, Uxbridge, Middlesex UBS8 3PH
Tel. +44-1895-274000 e-mail: susumu.okumura@brunel .ac.uk
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An English-Japanese Bilingual with Monolingual Dyslexia:
Behavioural and Neuroimaging Data

Taeko N. Wydell
Brunel University, UK

Abstract

The behavioural (Wydell & Butterworth, 1999; Wydell & Kondo, 2003) and

neuroimaging data (Wydell, Kondo & Mashiko, 2004) were collected from an
English-Japanese bilingual individual with monolingual dyslexia in English
(called AS) as well as normal English and Japanese controls during English and
Japanese Kana psuedohomophone reading tasks. Both the behavioural and
neuroimaging data indicated that there is a neurocognitive deficit in AS, and this
deficit is more detrimental to English than Japanese Kana. The hypothesis of
Granularity and Transparency (Wydell & Butterworth, 1999) can explain both
behaviourally and neuronaly it is possible to be a bilingual with monolingual

dysexia.

Key words: dyslexia, magnetoencephalography, pseudohomophones, neurocognitive deficit

Wydell and Butterworth (1999)
reported the case of AS, a 16-year old
English-Japanese bilingual boy whose reading
and writing difficulties are confined to English.
AS's reading in logographic Kanji and syllabic
Kana is equivalent to that of Japanese graduates.
In contrast, his performance on reading and
writing tests in English as well as tasks involving
phonological processing was very poor, even
when compared to his Japanese contemporaries.
This dissociation was explained by the
Hypothesis of Granularity and Transparency
postulated by Wydell and Butterworth.

A follow-up study on AS conducted by
Wydell and Kondo (2003) reveded that the
fundamental phonological deficit which had led to
his dydexia dill persisted, despite him
successfully undertaking a BSc course in an
English-speaking country. This finding is in
accordance with much research on dysexia
showing that the impairments experienced by
dyslexics in childhood persist into adulthood even
though their reading skills may fal within the
normal range (Funnell & Davison, 1989). These
two studies also reveded that AS's reading of
unfamiliar words or nonwords is essentially based
on orthographic approximation using visual
similarities between words.
Wydell, Kondo and Mashiko (submitted) measured
the cortical activation of AS, and of English and
Japanese controls, using whole-head
M agnetoencephal ography (MEG) during
pseudohomophone reading and judgement tasks in
English and Japanese Kana.
inter-individual

Despite the considerable

variability in the exact patterns of activation, the
bilateral posterior-anterior progression of cortical
processing was consistent across the participants
including AS, as previously described (Salmelin
et a., 1996, Wydel, Vuorinen et a., 2003).
However, it was aso true that AS's reading
strategy in English (i.e., reliance on orthographic
approximation) was reflected in his atypical
cortical activation with significantly weaker
activation in the left temporal lobe compared to
that of the English controls. Unlike the English
control AS revealed secondary late bilateral
activation in the occipital cortex (between 400
and 450ms). Further, AS's unimpaired reading
ability in Kana still revedled atypical cortica
activation as compared to the Japanese controls.
Unlike the controls AS showed multi-loci,
multi-temporal activation in the occipital cortex
bilaterally up to 200 ms from the onset of the
stimuli. The results indicated a functional deficit
in the left tempora lobe for AS during reading,
which is particularly detrimental during reading
English. In contrast, an atypical reading strategy
without much recourse to the left temporal region
was successful in reading Kana.

As with behavioura studies, it was
concluded that there is a universal neurocognitive
deficit for dyslexia, and that this deficit is more
detrimental to some orthographies (e.g., English)
than others (e.g., Italian and Japanese). Thus even
at the neural activation level it is possible to be
bilingual with monolingual dyslexia.

O000D00173-001500000 352 Tel.03-3964-3241 e-mail:cnpadmin@tmig.or.jp
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00000480 0000000@O00000
0000@MO0000000000oooo
000000000000000000)0
Ooooo
0000 D0DO0O0O00MmMDO0ODDOODO00O0
00000D0DD00000000D0D00DO0
D000D00o0o0o0ooo™@a-50)03900
00000000000000000000
(1-50)0400004000000000000
0000000007200000000000
000000000000000020000
0000000000 @oOo0oooooooo
0000000000000 (familiar script
word; 0: 00000 @OODOO0OOOOOO
000000000000 O0OD0OOoOao
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(unfamiliar script word; O: OO OOOOO0O
O)yoDoooooooooooooooooo
O000ooo0o0oDoooOooo40000n
O0000DoOO0000ooooooooooon
O0o0oooOoO0DoooOo1ooooooon
O0Oo@Qoooooooooooooo(Kfo
0)0D@OOODD0OO000O0O0000Od(KufO
0)0D@OOODD0OO00o0o0O000odHufo
0)YDooOoooooooooooooooo
O0002a0000000009%00000
ogdo
0000 OO@OoOooOooooo)xooo
O0000O0(KfOKufOHUOO)OOOO20
oooooogo
000 0ODO0moooooooooooon
OOCRTOUODOOO0OOOOOODOOOOOOD
Oo000ooo00o0oooo0omooooon
oooooisomsOd0ooodoooooooo
ooooooogoo
ooooo
Jljooodoooogdoooogooo
O000d00d0odoooooooooogon
O0oooo0oooooooooo3go
O00000@UDOO00O000OKfOOOKuf
00000000000 O0HUfODOO0O000O0
O000000000KIOOOOO0O0OKufOD
000000000 ooDoooooo@EUOo
O0000oOoKIOOOHWOOODODOOOoO
O000KufOODOOODODOoDOoOoOoooo
RHuf0 D ODDOODO000ooOoOooooogo
O000DO0D0DO00oo0ooOooooooon
O0OKfOoOOKufOOODOoOOooooooo
Oo0oo0ooooooooooood
00dooooooomuoooooooon
Oo0ooDoooooooooooooo
(HWODOooOoooDooooooooooo
KIOOOOOOoOoOKuOOOOOOoOoDoOoO
O0o00Dmouooooooooooooon
O000000o0oooooooooogn
Oooooouoooooooo@ooo)yon
do0Oo@oooooo)yboooooooa

1 (SD)
Kf Kuf Huf
92.9 (6.6) 88.2(8.2) 81.4 (11.1)
91.1(6.6) 86.5 (8.8) 89.8( 5.7)

(QD0DD000000000KWODOODOD0
ODHUOODDOOO0000000000O0DO00
00000000000 00000D0mM a0
0000000000000 0000000
000000000 DoDoDoo0o0ooo
000000000000

(kLDO00000000000000OO0
0000000000000 0000000
000000 MOO0D0DDoDooo0o0ooo
D0DO00DDOHWO 000000 KufooOoO
00000000000 mMmO0o000oon
0000000000000O0O0O@OoOn
00000)O0ODO00Do00oOoOoOoOood
0000000000000 00D000000
Dooooooooo™Mooooooood
00000000000000D0O000000
000000000MO0O000000000
O0000000000KIODOOO0000Kuf
000000000000 MO00000ag
00000000000000000000
0000000000000000000

00000000000000000000
00000000000000000000
00000000000 00000MOOn
0000000000000 0D0DD0000
000000000000 MO000000n
00000000000000D0DODD0O000
000000 00000000

oooooo
[ eg., Besner & McCann (1987). Attention and
performance Xl (pp. 201-220).
12 McClelland & Rumelhart (1981). Psychological
Review, 88, 375-407.
¥ Hedly & Drewnowski (1983). JEP: HPP, 9,
413-426.
' Chastain (1986). Memory & Cognition, 14,
361-368.
B oppopoooooo (1987). 000000
05100000000, 245.
' 0gQg (1993). OO OO0, 64, 235-239.
MooooooooooOooOon (1998). OO
00,42, 1-15.
B 0Qg (1999). O OO 00O 70,3844,
BopoOoo (2001). 0ODOO0O0OOODO20
000
M Ooppooo (2003). DOO0O0O0O000O0O22
000
M 0pg (1998). 00000000 OOOO
0, 19, 27-38.
2 opooo (1997). 0000, 41,1528
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