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Abstract

ryort, hing s 4 aking atint

I with 1 ft o somlle vk hypi~dppgera ltingindy, mtia. i ikrtosngli hs 4aking ating

with thi gathology, Jashowud i alrds s antis Wty § nsioning toggha witha wil srg avidap ilﬁy toradala W, hing § dnm L&
# ?_ md nf 'm )

ind ding dnm 4%
(hilli , A=, & ampaza, A. (199

ithy njrdi b 1311?’ 44108 b ¢w s orthogm Jhyand jhonology—s o g lldirryg hr dwm 4% . Tha mnd tion hy 40ths i
Auni ¢ fora ~gs ing 1 xilryry mution fora ty t—widmagfroa stigorys 4afis ypantis

d fisit. Brain and Language, 40, 106-144; !-illj. s A, &an pza, A (1995 onvaging widwm .y for thy int s sion ofs J anti~and
wb lxisl jhonologi sl infora tion ina »gs ing 1 i gl r}ar} it tion fors ‘iok}n a ty t. Cognitive Neuropsychology, 12, 187-227] 410, §

thut thy good rading 4ufor ans~ anp ¢ xyhinudpy thyintgmtion ofas yanti~ra tyof radinganda non y anti~ra

oW, hiny ¥

dum 4% onwin o onms tht angivia 4 yto thy jsron nation (jhonti~mdigl)and thy  aning ¢ yanti~adigl) of thy um £
3 .vom‘@,r'.d hi 041 4 ionand oml rading A.sQTfornf,n.-f;b y warying th son & tiny of ;honti~mdisgl and thitan arm.y ofs }n?,nti -~

digd. s avadanintam Lionp ww i

Int dwm stor .omér}h . ionand thy on i tun .y of thy shon i ~i di &1onrading 5}Tfornfl,n o

howwr'thytan garmy ofs y antiadi &‘ir adno ffyston 4 ufor an .»}W varg ythutthi s yrygort jrovids sonvaging wid s for thy

4Tinsgls of thuu mnftion hyjoth & for rading.
° 2007qu b li hudb y—=t Wik td.
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1. Introduction

;\'ading ala d, thy jroags of gmumting s @ nd u 4on

s vinga vinal word, has b vinsd did intmivilypy -og-
nitivy 4y shologi & and ny rog yhologi & ovur thy gst 30
yas. Iti gmallyagrid thitat last two sognitivy 4ro-
~§s § aTyinvolviM( olthart, 1978, olthart, Was tl},f ary,
A angdon, & Zigla, 2001;s yumig. 1). £.ny sognitivy 4ro-
~s involvy rading via thys yanti~ry,rs nation of thy
word,and i &llid thy ¢ yanti~ra ty. Thyotha ,ro s
us s a nonlxisl @plxisl) ra ty tht o umty a ~ording
to gm zh, +zhong, & onv & ion (@) 40 »~d ry. In thy
s dppnti~ra ty, following amlyi by thy vinals ¥ty a
Tatas tring a ity it sorrg sonding ryrs wtion in thy

W\, orrg 4ondingas thor. TL: +86 10 5880 2911; fax: +86 10 5880 2911.
E-mail address: zzhlan@n . @ .5 (Z. ;a,n).

0028-3932/$ — Yfront pattar . 20075ub li hudb y—=b wim td.
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orthogi 4hi ~1xi son,and thun if s }H?,nti ~Tyls it tion, fol-
lowd by rarigal of a jhonologisl 1xisl ryyrs mation
and thy srod sion of thy serrg jonding jhony s . In thy
nonl xisl ra ty, thy Ittrs tringa siaty it sorrg jonding
4101}}2113 thra gh @\, 4ro ~d ry witha t sont s to 1 xi sl
régre M tion .

Thaii a aridy of 4 sirisla 401t for thy Jtwo ra ty
for rading. Thif 4 thut nor,alrad® snrad jrona nav
ap Iynonword thathavyno  aning, 4g., w g .a gget thy
Xi tin syofa nonl xiglra te Thi i i oy Wb y finding inthy
ny ro4 y shologi sl lit wad ryofa daplydis osutionp twymn

a rfsgand dyy, dy lxi~rads . g rf ay dy I xi~ ating

a0 radrg hr word and nonword farp At than irryg -
krword ,and thyy jrod ~r.g kriztion gros withirreg hr
word (v.g.,rading int a /4int)). 1 gg ting r Jian ~gon thy
nonl xi &1 rading ra ty. By sontwst, dy, dy i~ atimng
4108 s G pNtisabs ti tion and thiir rading 4 afor an sy
b infl madbys pnti-f 408 @ Has word sonadnis .
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aig 1. Ag .h}nfl,tiymod}l of rading. Thydis hid linyindists a 408 bldm t
not nyrgsary dirgdra ti 47040 Wb ys 0, 1% arhs .

Thi w gge & thyinvolvy, mtofas yanti~ra tyfor rading
% olthart, 1988, ryin, 1982).
A third rading ra tyhas ad op ven 4roe W whishinvolvy
diry @ 44ing froanorthogm 4hi ~1 i & 11,rs it tion onto
a zhonologi &1 llxj #1ry,rs nwtion witha t going thra ghthy
s dppntis y th, (M an~dlixcy B, Uty z 198%, olthart,
\.u rtk, Atkin , & !-alll}r, 199N, olthart tal., 2001w, nndl,
198 arthy & _arrington, 1986; halli~y, 1988;s 4 thy
ds hd liny inpgg.vir). Thi third ra t25 oftin rifarid toas
a diryt 1xisl ra tyRoty that thi s ha 1d notph v ~onfis «
with thws of thy tu,, dirgs rfaring to thy dirgta -
ation ofs g anti~4ro, atis by orthogi jhi ~ing t@s 04,0 W
tovi jhonology). Thy jro aalofthi thirdra tyofrading was
motiwtdb y ryjors of omlrading in atine with d, mnta
(, hva rin, & affan, 1979 Jal o BhziN, olthart,
& as %y, 2008, i,0fotti & arrington, 1993 a p onFalh,
:ﬁli s &pga;nklin, 1995} 1y, @las @, & Qras A s 2000;
My o & Bundt, 1996).2.4 o tintay t was thydbs wation
thuts o v ptivnk ,dy 4its Wwaydfide inths Gantisyty,
and to thy nonl xi gl rading jro~d ry, snnwathidss rad
word sorr ¢stly that thyy do nou ndw @and, ind dingirryg br
word mOrin wn s, atimt B $y, nn 1, 1983) s ldnotrad
nonword in4 ding 4w ddhoohons, ug.bmnya ggst-
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inga ddfi.it in rading vie thynonlxisl jro~ad 1y Balo
showud dfids ins yanti~g dg,, s ons éoklna‘rw writt un
word , indi sting that thys yanti~ra tyfor rading was alo
im@.ir'.d. .ow:{v}r,. hi r'ad.ingatz ility fOI: word fro, a Wi(}:ﬁ
angqof frgu mads vas rdtivdy reé avid It i asa W
thar fory thata »~gsid 1 oml rading was a shigyvud thra gha
third ra ty, thydirgs 1xislra ty. Anothyr iy, jorant 4isyof
~vidn ~yfora thirdra tywas 4rs wntid M, oltha s L& on,
Byngg rior,and™iddo +h (1983). Inthi ss wu dy, thiir atint
A ldradirrig hrword serrysly witha t 0, rihindingthy
maningoftha yword morin wns,hya ldrad s tak sor-
redlyn tddfinid itas a  fundng 40 6. A thy antisra ty
Was not §i n.ioning jro,wly in thi s v and thy nonlxisl
ra ty 0 ldnot g tiana s wtirs ,on b s thyword
staki irrgg bW olthart alasa o theta dirgs 1xisl
ra tyi nysgsary toa ~a ntforthi attun @l og X, olthart
&my nnll, 1987;=1li & o ng, 1988w a ponfalh tal,
1995; shwartz dal., 1979).

L 0§/ ~ranaltamtivy X hmtionforthy ¢ attan ofrad-
inghus b vin 4roza «d withinthyd alra tyfa  work,arg ing
thuta thirdra t7i notlogi s lly nysssary (hilli &, am paza,
1991, 1995). Thi. a1 otion hyothy i - asw s tat grtal
infor, a tion fro an imi._ov a1 huds .II:I?rnti PYS t_;ma,.nd A@,rt'n/.l
infornfl, tion froma non 4 nti ~nonl xi &1 40 0 r¢a ldp ¢
@a ghto @ ypte tothyerrystry ;on Jfors o v ating .
A ~ording to thi hyjoths i, tha o atiwng with d fidt tothy

$ i Ntiss Wty sasing &l rg on L aw ry ind ding 4i~
W 1y moing or o .rvhin ion sk whih rgu iry thy, to
di ting i hp awyn thy wrgtands gantislly ridatid ity ,
Y Taina s=gs to somes anti~infor ation, in & ding thy
s dppnti ~ s tigory of thyity ). In word rading, thia pig as

a diation thra ghthy yantix Wty arirsolvdpy ;hon -
mi ~infor,ationa sivatd thra gh thynonlxisls W t5,, W
tha ghthi nonlxigla siwtion ayb vig,dféton nd& 4~
ifiud, lithub Jsas vthynonl &isl jro~d ryd al oi,airdto
s O vdgryy, orb vaas ythywrgti notd lly rig hr Tkythy
irryg hrlys ;dlid word L ar as an g .1 A atint witha
s ppnti ~d it ayonly rainthy § anti~infor g tion thata
4@Th a fi itand ;honologi sllxislnods of ,ar, as.l

and 1y 0onara siatdtosipihrdigrie Aara It,hyors hy
Ry W, dthy jisd riofa jaras a 4,1 or 15,00 ,0rin o -
sihmion sk @ shas 4id reword (atshing) aronas ly
oo jthys yanti~foil a,.0 as thywrgd fow v, whin
4Fe ntd with thy vinal word, jhon }mi ~infor g tion that §

a sty ythyldta 4 orthyri v ar will envagiontothy
shonologi s lry,rs mwtion of thyword ,ar andnot a 441
or 13,0n . Thi a siation wa 1db wu ffi 4t toallow sorrys
omlrading ofan irryg br word dy 4ityi,, 4oy knowl (dgy
of thyword | aning.

Filli anX, am aza (1991, 1995) rijortid 44irisl wi-
dmnsy t%n,t i.‘ _uomj},tb 1y vyith tha mn?jtion hy,oths i wor
in wnasq, ongof thir atig, JJ, md dfise in vinal word
04T ion (Xt forani gl )u ggs ting iy, air, wtin
thy Y, pnti~rading athvay. how v, hivwas vy good whin
rading irrgg hrword . _hun hi _\omdr}h}n. ionand rading

aafor an sy way o, ardinanity amly i, thayvwas an
intya ionp 4wy hi knowludgyab @ t thys yanti ~di m-
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s ion of thywordand thyrg hrity of thyity,. hinhy howd
Artal o rhn ion ofa word, hyrad tthord SOrT ¢ tly,
ind ding irryg hr word . Lowwu, whn hy -a 1d notu ndx-

s and word |, aning , thiry was as trong reg hrity offys. |
4 ldradall rig hr word sorrystlym t no irryg hr word
SOrT ¢ stly.

Thuu o pation hy othy i sn & hinthy attun of rad-
ing di JaywWby Jands walothy atins (vg. KT, Lini
& amazza, 1995) within thyd al ra tyfa , work witha t
thyrgu iry, ot ofa diry4 Ixigl ra ty. Thy ainadanagy
of thiaw ,,,ation hy othyi ovar thytriglira ty 0dd (g,

N\ olthart tal, 2001) i thata .ation i a ory a%igo-
nias Xjhmtions insgitrgu irg onylys sognitivy ;rosd ry
for noral oml radinga n% it an xyhin duw fro, atimg
asa pingas inglydfi st lows , whih i toths Janti=swty,
only. how v i, ifa diryt 1 xiglra tyforradingala di ako
asat 1y, than IT g th vasa o to lwvianadditional d i st
inthatra tu

Inthi g, wyryort sonvaging widm ~for thuw . a-
tion hy,oths i fro 8 hing 4 4aking atint with d, inti.
o ptiat 40l ~ s y@anti~ grok in poth o -
4r < ion a% arod stion sk . Low}v}r, hi oml rading
,i}rforn?,ny}i s ignifi g ntlyp Httar than hi _-omi.r}h A ionand
rod ion of thysa ¢ 1xisl ity mollowing thy logi~of
Eilli a am azza (1995), wyinvg tigatdif thydi +ansy
b {W me ;y_s vyord-r adinga:nd A M e ming Iv!;rf.orma,n.w
A ldp J&hind thra gh thia ,,ption of artal infor a-
tion fro,as yanti-anda non yanti~ra ty Inaddition, wy
as kid whithorradingM, hing jvia thynon yantisra tus s
nonl xi sl jrosd 1§ tht Layb ¢ 0, akb l}toﬁ. uly in

—sngli hori qu iwlattothydiry4lxiglra tithati asa
b\, olthartand ©llag § tob vawaikb 1y for oml rading in
aljub di~hngagy.

oY fr(_)a‘ hin:s s i!'a,k}s _i_. A@,rti‘u, _h,rly _infornf‘_tiv} for

st dying radingp ¢sas < of thu n'qu Jfaw rg of thys it
ritt W, hing 33 oftin viwdas thy o ttyisl s lvof
N O pe vs Figth vsas vit s no gm hy +ihony ¢ sorr
s 30nd N~ . Thipas i ~writt i nis arylogogm ;hi~ dam 4%
that sorrg jond tos ylapls ins @ nd. Thagariapa t 3500
O pmonlyu s «d .nh;la‘ A& . om}a‘r}'fr‘}} ur}ding m(zri.h}m's
that s ns wndalongjas a wordand othg ards o-sllidp a nd
mO3hipn ¢ in tht thiyuw ally o r togthar with anothr
dum £ ina o, .0 nd word. Thiryi no vinal o ,0nmt
withina dwm £xtht orry ;ond toany segmental infor, ation
of thy jrintid for,,. That i tosay thayi no vinals a nd-
orry sondn ~at thysegmental 1wl thtry ypls thydw,
s¥typasa Wus W inallb diss #igh . Thi i whyso
writ® 40 it thet M hing ¢ thydi tinionp dwyma 1xisl
and nonl i &l ra ty for radingala d snnot wun ri ¢ ,and
thaiarinoras on to X,y nivgal of writttn hngagy

%W olthart tal., 2001, 4 236). Indyud, whily thy &i tn sy
of a third diry4 1xisl ra tyinaljp tiss igs & in di -
§ ters arhw vioftinasa W theta dirgtlxislra ty
that a4 1xisl orthogm jhy onto 1xi sl jhonology witha t
sont £ings }‘nfl‘nti ~Tle Mtion i awailp 1y for rading in

W, hing J(vom aw & @ ng, 200 aw &?.1,200 b alwwrong,

&, hi ,ZOOQaWYﬁ ngwong, &, hi ,2005; % w0, Zh ,
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1999; B ft & Zh , 1995, 1997; % ft, Zhh ,¢ g, 1999; ks
& hn, 1999 Wk hon, & in, 1997; Zha ME -
il on, 1997)."hor i &1 di wss ion vy o tly fows don
hthr thararyling & tisand 5 4irielras on to 4a it non-
I'xisl sorrg ;ondmag b 4wy orthogm jhy and jhonology
iW, hing 3 In ordyr tou nd& wnd thi dpaty wy willp ri fly
U ATz dthy dwm 43k tis of t, hing W gt
T hing gwrittins #i,th y@n withas (alls @b a t200)
of 4iogm 4hiss y pob dyising thy  aning of & jit and
a dion , %g.,0,/ka 3!/, .m@ th . Thivinals @ nd orrg jon-
dinsy inthy Jsypob way o ldlyabimry. howwa,
a jrod #ivy way of forp,ing nw dwm 4% ,agd, Lot
notp ly for dwm 4% withaps tw s  aning , whisdus W xi t-
ings ypob to ryrs it thysa nd ofa naw dwm 4 and
anothy s, .onut to indistyis  aning. Thyra Iti that
ova 80% of odun dum £& ary 0,40 its ofas yantis~
wndiglanda jhonti~mdisl, whisharyty,isllyalignud ina
1 ft-to-right fas hion. Thy ;hon i ~a disl sorrg ;ond toas yl-
kb 1vand iuw allyanothy 1xi sl ity (word) whan its wnd
alony Thiwholy 0 4@ ity dwm 4 &0 0 Hi, b @ hopo-
shonywithis jhon i~ dilor rhy , ywithitim t &nal op ¢
04l dy diff ot ing @ ndmor w405 thy dwm o =,
(/an2/, fin <)) lus a ghonti~mdial 2. (/an2/, lily), whih
give thy dmm £a% rom nsation,andas ypnti~mdisl K
s (/4 4/, wood), whih 4rovidy |, aning. Thy dwm =,
(/kn4/, rott ) with thwa v Jhon i ~mdi &1, how war, diff &
fro, thymdisl =. (/kn2/)intony
Inordato dwm iz jhon i ~rg krity,i. s, how rdip ly
thy ;ron nsation ofa 0, .0 ity dwm 4o &nb ¢ ;rditdpy
thys @ nd of it jhonti ~mdigl, two arigbls b ¢ am rud.
Thy jary alldryg hrityand son i tmy g hrityrf & to
whithora dwm £ s thysa  uwa ndas it 0,0 itiwdi-
1. Aregul®, hing § dum a1 f & toa o0 ity dwm 4o
thathas thysa .4 @ ndas ik éhon}ti ~adigl (vg., ks &
A\, hwn, 1999). EI(I)W o, fora dwm £ artob ¢consistent, not only
H s titb v ho o honywithis honti~mdislall dwm &
with thisa ¥ ;hon i ~mdigl g tal ob ¢ho 04honi ~with
that dwm 4o In othor word ,a jhonti~mdisl fora -on i -
tant dwm 4o willalva g giviam mpig as zhondi~w jto
thys @ nd of thy wholy dwm L or—wtiats w ggetthtaba t
25% of thy 40 ity dwm £& w ghtin A3, marys ool
aryrqg hrand 11%ary on i tat o9_ing, 2002, hrono,, ®-
riss@ dig s how that th§ infor atich ina jhonti~mdisl i
a topptisllya siatyd in rading o, 0 ity dwm 4% ,and
thyryg hrityand thy son i tiny of mdisl withina o, 4a -
ity dwm stral oinfl wagrading A.v'}rfornia,ny}.ppr }n,mal )
in &yui e whaithiuski toradala dthyargd dur-
a dwaftoapridf ;¢ nwtion ofa 4ri o dwm 4, Zha and
K l}n‘—‘ri}, on (1999) fa ndthatthyrading ofa rgdt dwm ~
tar, wg., B (light, { ingl/), vas f sliantidp y thy ry mution of
a dwm 4w (&, g 4, /8il/) whihwda jhondi~ndisl (B

U Thpinyins % tyy ius  for thy jhon'si~tmn i tof th, hiny J 4w ~
t& . Thim p wriyrs de thitonyof thy ylh 1y 4risding it. Thaarifa r
tons e, hing % it (1), 15 ¥(2), &1t ¥(3)and &1l (4)}. b x0
Tiyle @b am n trys W ylhp 13
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U g 0i §, 4 ingl/) that was ho,0honi ~with thy wrgthn t
bunrdtds Goantislly or jhonologi s lly/orthoga jhi s lly.
Al o, low frgu my rig br dwm & arym W s tor thn
irrig br dwm 4% (b 21992, idupb we, 19855k ts 47 D
& Zhng, 1987)and on i tiont dwm L& fas tor thn inon’s -
tot dwm 4% (h 419925 g, ang, & hin, 1994). o 7
st dig havs hownthatth honoldgi s linfor ationina wdi sl
ofan indy,idint jhonogm ), v.g., thyrights id of thy dur-
a4u B ¢andof § &4ing u ghtor, /y 1/), has an i 4 4 on
rading dwm 4% . ggy ting that ;ron nsation ofa 0, 40 -
ity ight noty yrtri & id holi ti & lly fro,, thy1xionm tmthur
thy ;ron nation gnp vinfl ma~dby 4ron nstion of othur
0140 ity mm £ & tht onwinthga v honti~mdisl(vg.,
A GuRai,y ,Tzing, &b ng,2005)my rth o, or atiwng with
w th »g dWlxia i hing yradala dryg br dnm £ & b o-
tuthanirrig br dwm 4% ,ands o i s zrod ~thua nd
of thy jhonti ~mdigl whin rading irreg hr dum 4%, ug.,
rad ¥ (g §s,/sil/)as § ingl/, whishi thy sron n s tion of
i 4hon i ~m di &1 (& .0 g oi },é ingl/). Thy aryrdf ardto
asm }gitinfpt}Alt}rmtiV%\} 408 & N om,bon}ng o AR,
aros by vkya, hn(1999) @k os “Y in & k& ttarworth,
1992).
Tk tog thur, thiap ovy finding w ggs tthut thy Jhon i~
wdigl sontriy tg top oth nor,aland im@ir'.d oml rading in
A\, hiny % Low}v}r, iti an o meu s tion whithir thyinvolv -
ment of thy jhonti~mdiali a Ixisl or nonl xisl Wt
ragviw (Lg. ,Zha , & b ,1999)i that ;hon i ~mdi-
21 410 =45 ing ighth Jbas ‘.-d%m wthtiglu ls a0 htlwtthy
orthogm 4hi ~for ) ofa ;hon i ~mdisl sorrg jond toa s~atin
s ylbb 1 )a ~ording to jrepab iliti's , thi b dng o, amb1yto
. u Iy irsngli h.2_nthjothwrhand, shon i~ di sl Sffy4
mights i 41lyb thp y,rod £ of le jcal 4ro ~gs ing of thy dmr-
a 4% sonwining thymdigl A jointtonotyhuyi thatinthy
trilyra ty mod Jds hown inmig. 1, thydirgs I xisl ra tyfor
radingo,mty a ~ording toa onto-ony 4 44ingh AW ynan
orthoga 4hi ~1'xi &1 ryyrs mwtion (nody)anda jhonologi sl
I'xi &l nody. Thufory any shondti~mdisl ffyst on rad-
ing i, hing i not radily & hinwWdbys iy 4ly asa ing
rading viva dirys 1'xisl ra ty witha tadditiomls 4 vsifi &-
tion of how jhoni~ 0 46 ity dum 4% ary ;o . A
W m}ntion}d arlig, xuntthyorig s art with thjasa mation
thet diry 1'xi &1 link b «w i orthogm jhi~1xi gl ryrs m-
wtionand jhonologi &1 1xisl ryrs inwtion ar ffidmtto
Xhin oml rading i hing & Thy ot rdaant o irisl
motiwtion for thi viw o, % fro, atims liky Wk
dal., 1997)a nd aw, _ong, dal., 2005), Wlﬁ nrad
ala d1xial it'}fﬂ. H Hb '}fﬁfr then thy snm g ythisa o
Ixiglityy 4re mtudas 4id rs. howvaas inthud dig of
—sngli hs 4 aking ating rviwdapoviu Hh widinasgdos
notny~gsarilyi 4y thy xi tinayofa dirjtlxislra tulut
frof\ hing & ;ak® sa ldal ob ¢ x,khinwdp ythw  ation
hy oth% i ifa nonl'xisli asa m:d}ot}tlu,t thia ppption
hy,oths i byit dfdos notrgu irythy jro aalofa nonl xisl
ra tias w g pption A ldp Ja hiwed via thys yantisra ty
anda dirg4 1xisl ra ty 2w r joint i o arly thtp forywy
asw )¢ thi, hing Jrading involvy a dirys 1 xisl ra tyas
al o talle ot odd & hing yradingdo,itis tillano,m
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u ¢ tion whi i of thytwo non y antisra tg (dirysornonl x-
ig]) inmig. 1 nation inradind, hing ygivn that dtha of
thy,, #na ~q ntfor thia jhas i~ s § and thy shon i ~m di sl
A4 situdap ovy bl wiwa 1daddrys thinfi mn~yofth
shonti~mdial onthyo 40 ity dwm £aradingas thy non-
I'xi &1 40 ~g5 ing: M, hin yfollowing th sonv ntiona do 4t «d
inothusd dig (%.g., Zha % 1n- ik on, 1997, 1999)a.nd
dfar thy di wes ionab @ t thy 4res & ndulying \sdani )
(I'xi &1 or not) to _ ysion 5.

Anothyru nju 3 fau ry oK, hing ¥ dwm & i thy i -
tm g ofs Joanti~mdigl, whihary o, what o, amblito
inflystiom] orshy s (Gg., -y it) Xyt that thys G anti~
ndisd arass oty with on g alinfor ation of dmm £
and not gm L atial jro, utigm iky ;hon i ~mdisd s yan-
ti~mdigl ary not nysgsarily rilib 1y A, roxiatdy, 88%
of 0,40 ity dum +& havy transparent or semi-transparent

s sppntisadisd, wg, 3 (rivin), B e tra ), # Wk, B 2),
B (W), 7T e wat), % (was h),all mvithy yanti~andisl 5
» whish, loa Jy dfinid, an vatarktd Apat12% of
040 ity dwm £ & vy opaques yanti~adigl whaythy
tyial aning of thy 0 0 ity dwm 4o iu nrtud to thy

s dppnti~adisld withinthy dww £, wg., 8, dia 44 a1, /x 01/
(_ ™, hun, And & on , &qeu an, 2003). Iti s tilh ndarto

tdgrivs dppnti~idisl” sontriu tyto thyrysognition of

A\, hing v dm@m £& ands o thi qu §tion willp vanadditiom1

fows in thy wrrintsd dy. Thy jasbly ffys of ¢ g antis

mdig) on rading iN, hing ywillak op ¥ son ida W in thy

sont xt of thy int gmtion of a ty t fro, thys Jantias %ty
with nonl xi &1 4ro ~gs ing.

In th followings vstion , wydg b ¢thydail of 5
ny rog y shologial jrofily ind ding hi Ib}rfornf,n.»%%{ -
gagim k Insx i it 1, wi o, aridhi ,afor ansyon
omlrading sk toothur s k involving diff it 4ro ~ss ing
Oz0ndk @ shas o aningy dg, at, with thiaiy, of § ub -
li hing thylows of hi .ognitivyd it . In=sx, ai, ot 2, wy
fows on whithr y wtivynonlxisl sorry ;ond i~ lavian
i onoml rading jufor ans~¢and it rktion hi, with
thys y,pnti ~di, @ ionpy ,aniy kting thy shonologi s land

s ippntistan arnyof dum 4% .

T

2. Case background

Im 3 a 75-yar-old right-handid an who rysivud
high-Zri ary s shool @ stion, a,nd‘form}rly work i as an
a a0 mi ina joli-yt ra of BHjinA, ity. bi & ily
ryortdd 4 yas of dtgiomting | wooryat fis t ty ting, 4
s orsd16ont, hing Jve ionoft —=indi s ting ;I -
b1udy, i, Ts anrwvalidas alllowsdm ity fows in thy
40 tuior lipp of thy Ift intum] & 10&ig. 2). A g% T
sond A in DYag b o 20015 howd thatp oth hy @ 3hrs
wargthinnd, with widi ~yofi sy ibmindejpgyinth 1t
tina0@l b v Thyts s for thy 4ry intsw dy way ond 4
b AWl -td o 19992 .y 2004.

Inthy ;riliimrys #ningts t ond 4dinf - & 1999,
Ios how id no ,ry l}m onatn ~o-f sala jaxi sk, whay
SVas Tgu irdd to waw tyoripinty15a dion @ has b iting
thw 44 lig (15/15). By was nar 4afys in thy word and
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nonword ry, dition s k (39/40),and was fhwlys at 0,ying
48 Ts (2/2) and so,ying word (10/10). LL s z0nenas
s gevhvas i ntand gm o, atielly willfor, Wi t onwind
frqu Wts yantis am hos 5 . mor pa 00 hi dy aigtion
of thy sookiy thift 4is ry ind dud thy followings ty,, Wt
CEMAZR N, LEARRR—ENRE , INFEEBE-IMNEF , ZHR
BAPET , —E—ENH, BERW , X5 , BEAEBERE , MEBRIES,
ABEECR, XE—B%, —&#&”
(Thi anhold a hild, with fir itsw ff on it. Thi hwnd hold
a ring, and thing in idsariallp rokym, onybas kKtand ony
bas kit. Thayi powl,anda bird hays ty,,ing on thys tool
ra ing forew M, hildrin Jhying with shildrihay, g tow ff
intothy a thto at. Thi i apoy,anda girl)
I Vas i, aird on tgs of word o 4rihn ion. L
s .\X\E&/IS o1ty inana ditory word-4i & ry atshing ws k
whaihynydudto athony ;okan word to onyof fa r 4~
Ury @ wrgd,as yanti~foil,a vinal foilandau nriktd
foil); 10/20 sorry inana ditorys mtun - 4id ry atshing
s kwharghy athidonys jokms ity to onyof two 4i~
U rg (thyfoil ary lithas G anti~or with rvs o rolJ); 9/15
in thy viu al v ion of thy word- i ry v ting as k; 11/20
inanadditiona] vin als Wt i ry o t-hing s k. L < Vas
aloipairdinoml 4id rym,ing (56/130)and writti 4i~
U rym ing (2/11). anti~aros wayraalmtinrg jon g
aw shas grod sng B (dyar, Ah 4/) whon givin thy 4ig ryofa
F ¢ hiy, /ang2/). Thyh sthathy ads yantsarok inall
-‘Omtbr.{h a ionand m  ing s I s hows a dfi _:it in ‘thls }‘nfl,n-
tias %ty Thi was .uo‘nﬁrm dbyhi gratlyrdd ~d st.gory
i !my@anial =4). By sontms t hi omlradingap ility, was
will ;rs wvd (53/57, word and nonword 2 s} in wd)and not
dum £xizdbys ypnti~aros . All oml rading arog wary
X ivily for, ritid aros g, /g il/— () /dand/, &
/7l ang2/— (&) fu 31,38 1,01/~ 1,41/, ¥ /hing2/— /g ing3/.
Thy rofily tht 5, agud fro, s #uming was that _J
s howda tyisl attunof i air nttohngagy o »?(r?i;
thati ¢ i ilr to jany-sngli hs jaking ating with dy, m-
tiu, i.v, hya ffad fro, i air, ntto ts k rgu iringa s
to thys Yppntiss %ty tu t lda ,ry avd rading ap ility,
wa for rktivdy Ofiu ¢dwmA® . y sha attun ry y -

bls & s @ .s.haéw % nndl, 198 )a,ndY, " \(V}}k}

}onword way satdpy oppining two dmm 4ad ylhb s . Thy vary
O fab 13to g w do-o 0 nd insngli h g., ta row. a s withan xant
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dal, 1997), who way dtudas widmay of a dirgst 1xi-
slra ty@ddrgs Wdas non yantisra ty in ks dal,
1997) in rading. In=sx @it 1, wits tld i i rgs ion
by giving _Ja o irhnion ik tht way ,re ity in
ths viu al%c?a: ditory odulitigus inga ritiviy hrgyityy,
sdas willas oml word radingand i ryming sk
us ing thwa o ¢lxislitys  Insx i, nt2, wi on tw +da
diff rants tof jatail to pa inythyas b1y ffes of jho-
niti;ands yanti~mdigl onhi rading,and thn o, ard
hi w0, rhn ionand radingap ilitis with thy § dwm 4%
diryly.

3. Experiment 1: Comparison across lexical tasks

3.1. Method

Ity wary226 word wkon frop, t, hin Jadu jution of thy nodgmss
and__andavart (1980)s & (b humg, & Zlang, 1989).mar sk way
addni tad: oml 4is ry ming, oml word rading,s ok word/ id ry
vifi g tionand writtyn word/ i ry vuifigtion. In thy vifi g tion s k ,a
A8 ryvas ary ntudalong witha word, dthus 4ok or writtin,and _J
Was Tgu iryd tosay y§. or no toindistywhitha thyword sorry 4 dy:d
to thy jid re—= s arglt 4id ry was irid with thr g word adyini tord
in thrigs vamtyplods , ind ding thy sorryt word, a s }rrplnti ~foil and a
forpal foil réktid to thy argdt dthuby vinal for, orbys a nd orp oth.

Y nti~and forgal foik waywkm frop, b wal (1989). A wrgit vas
sorud sorryst only if it was sorryatly id }ntl‘%'.d inall thryy ikl —i. 3, thy
ptimt orryalya seiytud thywrgit 4is rvand rgystud thytwo foik . Ina r
vigw, thy us tri4 situi grovidya tyt of .uom“r}h}u ion that i mor}‘, mi-
tivythan word-4i & ry atshingh vsus thy ativnt gnnot g s thy sorrys
rs 400 Jby knowing that thy foil i not thy argdt. _rittun 4rod stion sk
waynotad ink tuwudp vaas ¢ thy atint o kild tht writing was too
Afortf 1.

Thy o4l @ of 226 ity in b tal (1989) was 4rs wtd in thy
oml 4id rympingand rading ws kJanda abs & of 162 wasus W in thy
word/4i 4 ry vaifistion s k. Thy thryy ity for ah arglt in thy v aifi-
ation s k wirjass ignid into thrigh lod us ing thim atinsquary , thod.
Thythrisblok wiarjadyink tad ovira 4wiod of 1 jonth witha 2-wyk
brakb dwym thyadini tation of a hiplok Thyoml m jingand oml
rading ask wuriadpyini twdin two @ ntupaknasds s ion adink tud
on}montha/‘%rt. Thyvaifistiontas k waw sorudons ity ythy }xdlrim}nt ry
and thym jingand rading as k wuryryorddontoana diow 4y tan b «d
ands sordaftavard . Thy atiry &, @i, @t vas 0 .1%d ina towl of Jight
s §s 101 .

3.2. Results

b fint o ddiry on § ways orud, v stigorizid thyoml 4is
o rdmingand rading ry jon y intos ix atigoriy : (1) srryst; (2)s ypnti>
AT0K ,1.v, T3 40n § thtarys }nf.fnti sllyrhtdtothyargd (vg., ', me th
/n i3—EBA, ar /a3 d 00/); (3) pix«d @Tok ,i.v, 1y son § thut warp oth
s “’rrf“ nti g 1lyand for,ally rdtdtothyarg 4 (g, EBitE » motor y 4 % /02
ol hil/—BITE piy 4y /zidxing2 h31/); (4) jhonologi & l/viu al aros ,
i3, 1% 00 § thtwayonly ;honologislly ritidor vin allyriktidtothyar-
gl(}.g.,gﬁ, &k}‘,/&n4gmol/a¢§%, na,/n?,o4zi0/);(5)oth}r, ind ding
rs 400 ¢ thtwaynonword u nrityd word , or srw . low tion ; (6) Do not
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N A\, orryst S }n?,nti ~ ATOK wix‘.d ATOK ror al JTOK ? tha Do not know
40k word/ i ryv uifi ation 162 56(91) 22(35) - 3(5) - -
ritt i word/ ;i & r¢vaifi g tion 162 41(67) 20(32) - 1(2) - -
al i r}mming 226 45(101) 26(59) 3(7) 0(0) 18 (40) 8(19)
¢ alrading 226 94 (213) 0 13) 1(2) 3(8) 0

Note:InTap 1s land 2, thydv 4oing fors yanti~arok in thyvifigtion s k arythy aror Jor~nwgvand grorn p & inthiplok whaithyargs way
a b giryd witha s }nfl, nti ~foil, i. %, thyo s rri s thutthy atimt il dya syt thys }Hfl, nti ~foil @ tof thy 162 triuk . Th}sa,m} worls for thy foral arors
~db . Thyityy inthy arthy 3 donotaddu 4tothytowln pp win thyvaifistion usk b vaas & (1) &b vakryy —trid whaythy atins b dy rgastd
thywrgdt jid rym s —wainot s itud hrvand (2) thitrind whira arglt 4isd re way sorr gy id ntifiud in on'p lo k (4. dantism t wronws in
anothr (v.g., for al) wiarynot st.goriz.dintoany of thy J stigoriy inthitp 1y

If wilookatthy mbs e} in thy v xifi s tion s k ,¢ }‘n?,nti ~dATOR W I 4
mOr ¥ oy mon than for al urok @ ditory v uifi stion: 35/162 vus 5/162,
X% = 25.67, p<0.0001; viu al v aifi s tion: 32/162 vaus 2/162, X% =29.57,
p<0.0001). yanti~aros wavalothy atfrgu at arorty,vinoml 4i~
W Ty gingSeu s ars BT (i, /yi3 zi0)— K 6 W, /4 ang2), B 58
(8 A 04t 00— (hos % /ma,3/),%ﬁ(frog,é ingl wa 1/)— 588
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Ty,s ofs yanti~ Ty, s of ;hon i~ =4l ¢ N Word fr&u Wy (/1.8 pillion) ap o of (.)rthogn,ahi_- h nb « ofs trok’g
wdigl adigh ab O, ;00 mk
Tan aroat g on 1 30 175 2.77 9.90
™ g-inon T 30 208 2.50 9.30
Irr yg-in -on n 30 204 2.67 9.77
EPI - on =l 20 226 2.90 9.55
W g-in.on p 20 215 2.80 9.40
Irr jg-in »on = 20 191 2.70 9.65

& wina 01 jsivy viw ofs yanti~0q sty, this Aetd dmm & wary
irwd with thiirs Janti~adigl and givinto 14 artidans § ndugad aty
st dang frop g;iji;lliornfbl Yniv}s ity) to mtythiirs yanti~rdatudnis on
a 7-joints &1, with' 1 b dingd nrdtidand 7p ding ot riktid. Thy an
mting was 5.73 for thy dmm +& with tan arat ¢ yanti~adisl and
325 for ogeu s yppnti~mdigl ,and thydiffam s vas highlys ignifi g nt
#(149)=41.9, p<0.000001. Tp 13 3 di A% thy fau rs of thysix ty:‘} of
dwm st mus Wand pa s . Thy dwm £ ty,s way pthid fora rl ~
dwm oty friq‘u @ y,and thir vinal o, I xity (thyn b @ ofs troks and thy
0 b & of logogm jhiy s *)a ~ording to onrvay }L\}A‘ , F’s=0.19-0.94,
p’s=0.455-0.966.
tiy li wary ;e ot individ ally, a 4 on thy ~ntor ofa givevof g 4,
at font &,0izy 48. To tst i .-om,v.r'.h',n ionand oml rading of
dwm 43R dirgstly, hy vas as KAVt fix t dfiny thy dwm <arand thin rad
itala d. 2 -sss iomlly, h3 &il to follow thyin tu ion and rad thy dmr-
a £ b fory dfining it. Thy dwm & way 4rs ntd ina mwndo, ordyr,
and adjini twtion was 0, 1 in twos §sion aba t ony Wik a art.
Thy mtiry tyting was rysordyd onana diow,vand vas tan b «dand
s sord hta Thy wholy it was givan onasyg in 2003, and a s ¢sond tim}
in 2004.

4.2. Results

Tos ory s dfinition of dwm 4% wy dssifivdry jon § into thryy
stgoriy tawmty partally sorry4,and wrong. A ry 4on v Was s orudas
a s utyifithudthy o ta lfad ry ofthiargy, vg., dfiningthy dum £
W (mndsha Da WEXBEER HALE FEK—K, FTK,
AMIFTAR. (ays o, thing la dly with th e thsays o, hing, la d, if
not la d, 40,1v snnot har). Ifa rs ;on ¢@ 44 intoat1as ts o, i danti~
fau ry of thywrgy, it was s sordas artilly orrysmor Ja 13 hydfind
thi dwm xBB(ya 2, 0 vae BEFAXNF BHEMF AN g
thi @ & whon to writ a1 4t o, writ Ja 14t i ors om‘.thing« ). Ifthyry jon ¢
was s yantisllyy nritid to thywrgornory son ¢vas given thon thitrial
was s sor das wrong. Thyradingry jon s warys sorud sorrysonly ifall thy
s gmwl infor ationand thytony wiry sorry; othawi it was s -ordas
wrong."X% jon § Wi sorudby two ind 3, indnty dgy and thyinta-.odu
sorr tion was high (R~=0.80). Thur fory, thys org frop, ony sod i onlyary
ryortudhiry
N\, on i tant with thy finding fro, thys uning Jhs vand—sx, i ot 1,
 Vas s ignifigntlyb tarat radingala d then o, ;rihinding dwm 4o
“nrlalning (b ttip & 0= 19.6,p<0.000: 2nd tip, & Pl =33.4,p<0.000n. o-
g.rin%)\r%_; :‘. Jrfornfl,n ~in arligandhtatg tings ¢s ion rovalud wvidun g
of dy wntia.. Li 05t ion 4 for an ~digm d ds ignifi s ntly (d finition
a oy 44% vaus 31%, 12 = 5.1, p<0.05). howwi, hi rading 4 ufor-
DoV thytwo ty ting 4oink , how W, was Tdtivilys ab 1% (69% vau s
64%, 3 < ).

[ ogogn,:‘h}m} ,Oord b —.omdon}ng ,aryviuall nis thatariass m'.d tob ¢
ths palls t o onnk in dwm 4% othyrthuns troks . Thyyary 0,40 W of
diff o ints troks in ~awing g til rition hig mor oa mal “thy dmm 4o g
. sonwin thriilogogm hyps: M, Hand £. ‘M awans ¢ ng(2000) for
dmildamly s for thy #ituk in d fininga logognﬁh}m}.

4.3. Semantic radicals and comprehension

A\ olk 4 ing thydiwa #as b oths gs ion , thy o ~ntgyofa s @ty d fini-
tion was s i ikr for tan arntand 041 vdmm A (X% < l,s svTaplyd).
Low‘w}r, .aom‘fmr}d 0 04Ul }it}m ,tan arat it}m i it da highur o ~ent-
agiof artally orryt difinition (x3 =3.75, p=0.053)and fawr  wrong
d finition (X% =3.76,p=0.052). Thi @ ggs & that Ju didis vths }Hfl,nti.-
ndigl to idtify thy | aning ofs o ¢ dwm £% WEO‘W W, whily wy son-
troll W for thyfrgu wmyand thyviual D4l Xity of thytwo dwm 4 gra 4
(ogqu W dppntisadiel fun A vaus tan pgrots yanti~adigl dwr-
a ), thavary jotitial onfa nding & ox that wy might ha vy ovalook W,
Ly, thydwm £ s yanti~aribls w has ippgability or on+tnys . To
idmtify whithar o § w0 ,rihinion attun snb vattrin tid to thyty,y
ofy J,anti ~@digl Or thy on gt al aroa'frti} f thywhol s dwm A0, Wy 4
s mtyd th3150 dmm 4% to 165w dnk at B jin orpal niv & ityandas kud
thy, to mtythiir i agap ility ona 7-40ints &1, with 1pfing las ti agab 1y
and7 o tiagably Anothyr 16 artisgns waaskdtomtythy dum ~
t& onadtnys (1— 6 ton ity 7—, 6 tabs ta £). Thy aniagap ility
wting for dum 4% with mn arints yanti-ndisl and ogu mdisk
way5.37and 3.90,ry 4 vdivily, (148)=7.3,p<0.001,and th ,an -on ¢+
ngs mting 3.85and 2.66 1(148)=7.6, p<0.001. Thi w ggs & thatthy Jtwo
wrip s wiuryindyid sonfa ndd with thys yanti~adisl aniy htion. To
x4 dvany jotintal sontrin tion of dwm 4 ipagapilityand sontmis
andtoty t whithurs yanti~mdisloq dty dindy, indnt ffis on dmm ~
tar o ;rhn ion, wi ditdaubs tof fmm 4% inthy ytwogra 4 (33in
ah)thtwaryathidforijpagapility (tan arat:4.7; 0440 +4.Tand son-
Fhmys (3.2;3.4),a wdlas fréu oy (228;218)and vin al o 41 ity ¢ trok ¢
o b x:9.2;9.8; logogn‘th}‘m;u nb x:2.5; 2.8).\VY i dinitions sorg on
thi @ bs «# (6lk 4 ing twisds how id that thy M L'0f8 yanti ~mdisl o sty
on d finition 4 afor ans¢was diimtud (wrong d finition: tmn a1t 46/66,
gl +38/66, x% =2.1, p=0.15; artil d finition: tan arumt 16/66, O gt v
13/66, x3 < 1). _sthn ond «.da logi ti~rgrss iontoviify thy 4finding .
Thy dy, mdntariap 1y was ot difinitions sorg (1 for partally sorryst
and 2 for wrong). Th jrudi £08 ‘W yanti~mdislog dty mting ,iags
ap ility mting , son+ s mting , dwm 4 frgu sy s trokym p & and
logogm hi v b & . Thywarip Is wiry it d into thylogi ti ~rigris ion
us ingthforvards ty;wi MY dthod, Yfa ndthatthydum 4wfrgn maij
(p<0.000Dand i agap ility (p = 0.00IW\jlrlth}only twos ignifi & nt 4rdi 0%
for thy d finition ty 45 ands yanti~mdial 0 sty (p=0.982)and on i
ngs (p=0.090) wa¢not. Inoth i word ,invarias 40 thoamly §,wifa nd
tht It 0,0 ionap ility was a ff nsionof thy dwm £ " i agab ility
ands' Janti ~adi sl og sty did not jakanindy, indmt sentrin tion.

4.4. Phonetic radicals and reading

A anp w yninBp135,  Jo rad jory.onittthanin.on ittt dar-
a t& sorrgatly (ovaall: X% M&),p<0.0001;tim}1: X% < 7.6,p<0.01;tim}
2: X% <4.2,p<0.05), how W, thayvas no diff wrmaip dwym 4 afor anay
onr.g hrinson i tintandirrig hrinson i tint am 4% (x5 < 1). Thti,
asignifignt son ity Aot vas s avid,a ggsting thet Jus W 4
s «vud nonl xi &1 knowl Wdgto gty thy shonology ofa giVal dwm . It
b i 40rant tos trgs that thi nonlxi sl knowludgydos nots i lyad 4t thy
4fon nstion of thy shonti~mdigln tin tad wky intoa ~a nt thyrili-
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i *~nwgydi trin tion of d finition ,i;ifornfl,ny}aa a i n.stion ofs }H?,nti ~adiglog sty (it;‘m ) ain arathy §)
S Y nti ~adi gl og sty D finition ;\}g hr-son i tynt i‘\}g hr-inson i tunt Irrjg hr-inson i tynt Toul
Tan arut Axrmty 15 (9/60) 18 (11/60) 28 (17/60) 21(37/180)
fe rtally sorryst 22(13/60) 18 (11/60) 27(16/60) 22 (40/180)
rong 63 (38/60) 63 (38/60) 45(27/60) 57(103/180)
Tow 1 100 (60/60) 100 (60/60) 100 (60/60) 100 (180/180)
3 g 3 Aty 25(10/40) 15 (6/40) 15 (6/40) 18(22/120)
§a rtally sorrgst 23(9/40) 13 (5/40) 5(2/40) 13(16/120)
rong 53(21/40) 73 (29/40) 80(32/40) 68(82/120)
Towl 100 (40/40) 100 (40/40) 100 (40/40) 100(120/120)
apility of thi jhonlti~w v le ass ignid thy jron nation of thy jhon i~ 0.80 ——
adigl to thywholy Jwi .ii’yon‘ly whin thy shon i~ di el was 1 15, that | T [ Trns
i.all dwm 4% onwining thy jhonti~mdislmvithsa v ron nstion , ) 0B0 s e i e T e — = ~Opaqu
that of thy jhon i ~@ di & ]. And whina “wm 4 s aninson i tunt Jhon i~ X ka
mdigl, thy ptintass ignuda 1@l s @ nd —thy ;ron nation ofa 40 b1y g 0.40 \
Jwm 4ty onwining thi mdisl—tothyargd. Thi i why hy orryatly rada g - ':-\‘
sipibr Jo~nugiof rig hr/inon i tantandirryg hr/inson i tant dwm 3%, 8 e
and why hy - Idrad sorrytlys waaliryg hr/inson i tint duwm £% . 0.20 [---mmmmmm e e o oo
4.5. Comprehension and reading 0.00
1st 2nd 1st 2ndltime,
Ina rfimland ot sitiglamly i, wiaddrgs Wdthgu § tion of whithyr comprehension reading

Ty_’; ippirds Gantise %ty s any ffeton hi omlrading. ®ply5
PGy et rading ,ufor ansas afi ntionof hi o .rhm ion of thy
sapd IR eTites . Atti 31, thy35 dum 4% ththidfinda sty hy
axutdyrad, ind dingirrig hrand insen i tunt ity ,i.v, thyityy with
shonti~ndial thtgivy iladingw §.Thi was alota jforthy3l dur-
ad® whavhygnmtd artal dfinition morthy84 dwm 4% towhishhy
@ vy thgwrong d finition or &ild to giviany dfinition, hyrad 45% of thy,
.-orr}.-ﬂhq tipsorantly, tharywas as ignifiant on i tuny Ayt onrad-
ing (son i tint vaus inson i tat: x2 =5.916, p=0.015),altha gh no #fus
of rig hrity vas s avid (rig brvaus irrig hrix? < 1). Thsa o pttan
was s avdatthy yondad ini tation (T=2, vuTab1y5). An ffiof thy
s dpptiss ¥ty on oml rading was senfir Wby thy ds wation that tan -
prat dum 4% (with high Jum £x ipg gab ility) waryrad sorrgsly mor}
oftmtlunogeu v dum 4% (lowiyagability) (71% vaus 55%, X% = 4.090,
p<0.05)atthy }.-onda,dmini tia tion (Whn ;omdr}h;n ionmddgndd) e 33
nig. 3).

4.6. Summary

<fa nd thutaltha gh thyog sty ofas yanti~mdisl ud 4y hologi-
&/l\y:a:li[y — _Jpu nd tood thy  aning of tan arit fwm £& b Wt thn
Ot v Auw £& —wihilid to dtytany independent ffys of thi yanti~
mdigl and thydiffam s waid llya ~a ntid forp y thyi agap ility of thy
dwm e fgratytintay twaythyintm on b dwym dwm £ 040+
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Rig N orryd 4w s g iof o arthn ionandradingas aff nionofs yan-
tirmdigltan aron.y.

h'n ionand thy ff s of jhonti~mdigltan arm.yonomlrading If J
A 1d givy artalinfor ationab @ tthy  aning ofa dwm £rind ding hir-
a4 thataryiryg hrand sonwininson i tynt shonti~mdigl , hivas nar
aafestinthyomlrading us k—sffis of jhonti~ndisltan arnya,,ard
only for dwm 4% ththyfilidto o, rihind o 1tdy. Thi attun whoj
44festly thyradingp davior of atint 7 (!1 illi & amppaza, 1991).

5. General discussion

dhvirgortid B atint with dy, ita who - 1d
ralala dp th\%ﬁ A ld o rhindand owlly m v
a8 e . Thi attunofs aridomlradingindyymta isip-
ibr to othir ativng ryzorted in thy litwms 1y (Bhzdy tal,
200%., igolotti & arrington, 199;&@ onhalllih Hal., 1995;
®bls tal, ZOGH?N,ym}r & Bandt, 1996; hvartz sal,
1979m ik othu d }m}’nt'n/ timg, thylows Bf thyly ion for
ny_ vas rdtivdy diffis ¢ with ty .omllp ¢ dpge 0re

N\ orryd 4 asntgyof radingas a f nstion of o rhm don (ity, m p & in arathy §)

Wi, ¢ D finition i\.rg hr--on i tyt i‘\}g hr-inon i tut Irr i@ hr-inson § tont ot 1
kt A aty 100(10/10) 100(10/10) 100(15/15) 100(35/35)
fa,rth,lly SOIT ¢ ot 100(14/14) 100(10/10) 100(7/7) 100(31/31)
rong 69 (18/26) 37(11/30) 32(9/28) 45(38/84)
Tot 1 84 (42/50) 62 (31/50) 62(31/50) 69 (104/150)
2nd A mty 100 (9/9) 100(7/7) 100(8/8) 100 (24/24)
iaarth.lly SOIT o 88(7/8) 100(6/6) 100(11/11) 96 (24/25)
rong 67 (22/33) 43(16/37) 35(11/31) 49(49/101)
Tow 1 76 (38/50) 58(29/50) 60(30/50) 65(97/150)
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&t ivyin thy It than thy right hy i Jhara ot t5 joml
lp vdappgii al o on i tuntwithly ions ity ry ortdforoth i
ftime whohavy arudomlrading inid it with i aird
Omarhn ion, L., 1I & illi & amppza, 199 i gt
tan of jaforans¢al o rylists oth /nch/rm, aaking
ftias with Ifthy i haidpge( vks & hin, 1999;
ks dal, 1997)amk, antony us 4aking ating with 1ft
Wong, “tal., 2005;

b Ao id p e aw &2 1,200 aw.
Maw, ung, dtal., 2005).

T a6 ti sornt §o iri g1 finding ary thy following: In
=X, diat L, we o ard i Lufor anasgonoml i~
W ry mping, s yokn word .\Xm;ir}h}n ion and writtyn word

.vomar}h}n ion sk to oml rading. e Vas imlfmir'.d in
b oth jrod <ionand _vomi.r}h}n ion h.:,vi{,‘a‘ nds .‘h?‘ nti »~ ATOK
waythydoimnt ty 3 Insx, i, it 2, th following ,oins
imagd: (1) thys s of thy shon'dti ~mdisl wdan fftin

It radingq hthat sonitnt dmm t& wagradp Aty

‘hinson b tnt dwm £ ; (2) thy yantisundislof un ~
tw didnots Jytoaffyst dwm £ ;ro~gs ing, _jud attanof

Awm o dfinition , afor ansy a 1din t'a% cattriy tud to
dwm A ipgap ility thet o-warid with this Janti~adisl
tyz (3)if o had only artals yanti~knowludgyab a t
a dmm sty hy 0 ld rad thy dwm s, ind ding inon i -
tant/irr g br ity ot if hy 0 1d nota ~=gs anys yanti~
infor ation atall, hy riiud only on thy sonitmy of thy
shonti~ndigl toradala d.
¢ will now di wss thyi s listion of thy ¢ra l§ for
u nd % wnding thy sognitivy 410 ~¢s § involvdinradingala d
W\ hing ¥ 4w 4%, ind ding thy following iaw s: (1) thy
(in ignifi e nt) roly of s yanti~mdisgl iN hing ¢ Jww ~
tar rysognition; (2) nonlxisl 4o ~gs ing in radinA, hing ¢
dum A% thti rwvaldpy thy on ity ffut of jho-
nti~adigl; (3) thyintu tionp dwyms yanti~ariapls
and thynonl xi sl arip 15 a ~a ntdforp y thy @  ption
hy oth% i ; (4) thymu ryof nonlxigl 410 ~s ing M, hing §
in o, ar1i on withal b Ai~hngags.

mik t, thiabs Mmayof thy yanti~mdisl £ in dum o

040 ha ionaftyar ontrolling for i agap ility & intrig ing.
Thavary shrono drisd dig s howing thut whin arti s gang

aras kdtog dguwhithira rs intWd dwm taris yantislly
rdatdtois s yanti~mdisl, mm £& witha hrgy o p in-
ap ility — i.%, lavinga s ypnti~mdigl thita ;4 a8 in any
dum A% —aryrs zondud to fs tu hn & ki, 2004,
Ls o, hillo .k, & avidor, in jrgs ). Ina jhas aw, _ong,
tal (§005Law, u ng, tal. (2005)s how d thats anti~
mdigbalo h anol} in writtyn ;rod sion. In writing s k ,
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(valk,/za 3/), 8 @ n,/p03/),1T (410 ~d, /xingZ/&OHI xisl
4honologi & la siva tion fro, thy shon i~ dislind ds A 2/,
/w 2/and/ A 2/. Again grtils J anti sinfor, g tionand nonl x-
isla tiation onvagyonto thyrs jon v A 2/. Aa ,ption
a ~q ntbas «d ona dalra tyfa  Wworkasu ings ¢ anti~
and nonl xigls % tys thatintua £atthylwil of ;honologi sl
a ty & x3hin a1 @dquatly.

Thy ss o F& (_3ks &, hum, 1999) whos how i a
sipibr attanto o, snalob yviwdas widmsia 4
sorting thi fa Wolkm & wd i, pir, it to this sant ~
s ¥ typand jads janti~arok inall o, rthan ionand 4ro-
¢ sion sk b thy aldrad anyityy ththyfildon
sonfronwtion m ing. ki rading was allda rf ~ dy 1'xi~
b vsas vhyrod ~ah AR, urox whinradingirrig br dur-
a 4% my rthorory, thy ofs of rig hrity was only ,re unt
for dwm & withabs tm &  aning\ i 4% with ons ity
maning wairad will riardlys of thy jhonti~rig rity
of thyity,,. If wiasan )< thi J&3 s g anti~dfidt i a £on
abs tl & 0N ~sb ordthan on# iy onasg6, whihi jasi-
bli6 N u tsh & arrington, 2005 fora rviw), thin hi oml
radingi son i tunt with thya g tion hy oths i . Thyh 4
thu AR, rok in tadof amlogas. wrok wuryds wvd

A 1d Gthab b dsas 4thg $two stygorization ity wary
sonfa ndinthyityy ts tudorh v sk Mand Ty_ér} avd
diff rit ty ;s of nonlxi gl jro~d 1y . w2
+will now son idyrin graty d il th 4 bs & n g of non-
1 sl Ao~ 1. _Ghavisofms W thyta,, nonlxisl
for ., vdwni Y ra 1t in shonti~mdisl onitmy
Aot in rading,asa ing thatit rfls4 how knowl gy ofa
dum £a 0 0nit ontrin ty to rading of thy wholy dur-
P !row Naas wWehlwvya knowldgud in thyIntrod sion,
it iu ndar whihy thi nonlxisl knowlWdgy i, hing ¥
quats toa u lvbas Ws w ty thti asa W ing o,y o0d-
?L of rading inaljlap #i~kngags mis t,altha gh thuyi
no%. onthw g mallwd( a. ->f=) & hing  fum ~
tw ,its thiordislly ;0 blitod ohtya rading . Gdmni
bas «d on thyw 1§ of (nonlxisl)ab oy, ,0nmt orthoga Jhy-
shonology-errg jondm . Thy following s 4vfi ~ jrozaal
A ldp v mtawind. IN, hing |, thy ;relxi sl orthogm jhi~
A04atis thtaryinvolvid in vinal dwm 4o idntifi & tion
ind dis troky, logogm 4hi % ¢ v han, Zng, b, & Bi,
2007 2w dn & ng, 2000)and mdiab g tlik: 105 o s
and gm hy s inaljb di~hngags. Ajong thy w nit,
~dwinab o onms (wdigh), wg., &, srry jond to thy
sa nd in4 ding § ingl/, é ing2/, é ing3/, /a,il/,. /jingl{a,n.d
/jing4/,and 4as b lythying nis /ingl/. y s -orrg ;ond i~
mightb va qu irud d ring dwm £ larmig (u tal, 1999).
4ONs winga o 40 ity dum faa has Flylas o é ing3/),
thymdial B involvidin thy dwm & id intifi s tion 4ro ~gs
a tiwtsall ;0s blw a nd sorry jondingto& witha t one -
inga nys tor yd1xislriyrs nationof i, lam 4% -onwining
a onityt Jhonti-mdislonly ginmtyons a ndthra gh
thi jro~ad ryand ong with insen i tut Jhonti~mdisld
gmumty y ltiyls a nd and ther forywkylongur to radand
ary o1y sronyto rading aros [otythwt thy 3 orthogm jhi~
ab o zonmk. ndigl and sa nd. ary juwizhwml gro, -
tisg ofa dmm toandarynot thyle Aical ryls Metion in
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thy orthogm jhi ~1xionand thy ;honologi 1 1xionm xi-
2lryrs mution arvabs tm & ntitiy that link diff o nt kind
of infor ation ¢ yanti~ orthogm shix ;honologisl, gm -
nptil, s thtarynots 4yadfiud withany orthoga 4hi~or
shonologi &1 sontnt my rthurory thuvary as § whaythy
shon i ~mdigl donot sorrg jond toany indy, indnt 1'xi sl
ity (vg.thymdial of ¥, tun hty /yid/)and tharforithy
annot o, dtythra gh thimdial’ Ixislryrs mation . It
sha Idp § 5 4has iz d thet thynonl xisla 1y Wi groza shiay
diff o fro, th @, w 1s insngli hing wamlas 4% . Takithy
o=, mOd M olthart tal, 1993,2001)as as 4dfi ~ @ 415
Thyd w1y intht jodd o4mtyon jhonyy, a nik and in
a on to-on s hiom s ing thy o t o, only o rrd sorr -
s zond i~ .Ina rthiory,inord itoa ~@ ntforthyon i tm .y
Afstand thyabs o ~yofa ryg hrity ffyt, wihavitoasa m}
a ulesyty, thti athira pig as with o tly onito-
1PN (#4408 Ifonywarytoasa o w sha nonlxislra ty,
a third diry# 1xi g1 ra tylinking th orthogm jhi~and jhono-
logi 1 le jcal rile }fnh,tior} Y notb ;n}.{s‘sa/ry M, hing 3,
as 0440 dtowhats asw ) «dinallw rrintng rog y shologi sl
and o,y wtioml odd K hing ; Jum £ rading (vg.,
i af At u , & %an, 2005).
Altrmativ ly, thy ;hon i s di sl son & tuny ff s, ighty ¢
a ~q ntudfordl llyb yluxisl 4ro s ing.Iti gunmllyasa
thtd ringradinga viu alworda sty allword inthyortho-
gt ;hi »1 xion that looks i ik r,anda siwations jrad to thiir
sorrg zonding ;honologi &1 1'xi &1 ry,rs mwtion and hn sy
thiirs @ nd dthr thra gh thys G anti s w ty and/ora dirgs
lxislra tN, olthart tal., 20 Idknd &M dhart,
1981). tring thysa,, v mdisl wa 1d ra 1t in high i ortho-
g Ghi #1ilrity.2 nly whina dwm tawhas on i tat ;hon i~
udigl , doall thia it orthogm jhi~nlighy ok 4ointto thy
sa ¢ shonologisla ty t. A son ity ffytanda rading
b yamlogy: jhuno, wmon ighttharforar ¢iithab isas vof
04 titiona onga it jhonology for inson i tunt dwr-
a 4 & , Ors trong o -onv og nta i tion fro