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This study was designed to examine tOe dyslexic subtypes in a transparent orthography
(j.c., Spanish Language). TOe subtyping procedure used comparison with chronological-
age-matehed and reading-level controis Oil reaction times (RTs) te higO frequency words
and lo pseudownrds. Using rcgression-based procedures. tOe authors identified 20
phonological and 48 surface dyslexics from a sample of 89 dyslexic third-grade chiLdren
Uy comparing them te chronological-age-matehed controis en RTs te higO frequency aud
pseudoword rcading. Hewever, when tOe dyslexic subtypes were defined by reference te
reading-Ievel contreis. tOe sarne 20 phonolegical dyslexics were defined, buí enly 19
surface dyslexics were identified, Ncvertfieless. tOe results of the phenotogical awareness
tasks aud error analysis do ner validate tOe division of the dyslexic sample into these
subgroups.
/57ev words: de~’elopníenta1dyslexia,dvslexicsubtypes,pbonologicalawareness,learning
d¿=cbd,ue.s,~t’ading-lei’&l,,&ztcb, ,t’grCÑSiÚ,t ,nethcd

Esta investigación analiza los subtipos disléxicos en una ortografía transparente (¡e.,
lengua española>. El procedimiento utilizado para la identificación de subtipos disléxicos
consistió en la comparación de los tiempos de latencia (TL) entre palabras familiares y
pseudopalabras, en una tarea de denominación. Se tomó como referencia un grupo
control de lectores normales igualado en edad cronológica y un grupo control de lectores
normales más jóvenes igualado en nivel lector con el grupo experimental de disléxicos.
Mediante la técnica de regresión estadística, y como resultado de comparar los TL en
palabras familiares y pseudopalabras de la muestra de disléxicos con los obtenidos en
el grupo control de igual edad cronológica, se identificaron un total de 20 disléxicos
fonológicos y 48 disléxicos de superficie de una muestra de 89 disléxicos de tercer curso
de Primaria. Cuando los subtipos disléxicos fueron definidos con referencia al grupo
control igualado en nivel lector, se identificaron a los mismos disléxicos fonológicos, pero
solamente fueron identificados un total de 19 disléxicos de superficie. Sin embargo, los
resultados obtenidos en las tareas de validación demuestran que ambos subtipos disléxicos
comparten los mismos problemas fonológicos. Se concluye que la existencia de subtipos
disléxicos podría estar reflejando las diferencias existentes entre los sistemas ortográficos.
Palabras clave: dislexia evolutiva, subfipos disléxicos, conciencia tonológica, dificultades
de aprend;ka¡e, diseño de n,úel de fecfura, regresión estadística
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¡ a reccol years, a hodv of SObtypu] g xvo rE has heen
publíshedaround tite 5111(15 of LtC(

1ltilCd (IYSICXILI oíd tlíe
atíetujil tú conceptitalize it wíthííí the frarnework of thcories

of Lt(lult ~votd Tecocnitioii (Sianoviclí. Siecel. & (iiottardo.

1 997a). Acquired dyslexía 5 Ihoachí tú he deviant because

it rcsults 101V) tlam¿tgc. lo lEe iiormLtL readine sVS(Cm Liad
because 1 produces paIleras thaI are aol seca u sEil lcd aditil
readers (Manis. Seidenberg. Dol, MeBride-Chane. &
Petersen. 1996). Deve opmental or cúiigen ita? dys ex u has
been u haracteri zed by the tlevelopmcn tal inab ¡Ii ty tú read
despite adequate opporíunity. intellectual abilitv. :índ
motivatiol] (Hynd & Hynd, 1984). ¡o tu is contexí. ihe
question emerges of whclhcr developrnent.al dyslexics form
a homogcneous popu 1 att on, xv; tE a un; que u ndctly ng
nipai rment, or whether they form di st; nct su bgrotips. Sorne

research conductud wi th art En gí isri language oc 05 has
deseribed dvslexic chi Idren with differing degrees of
del ;e;enuv ni reLiding pseudowords and TrregltlLlr voris.
leadíne tú lEe conul usion thai Ihere are developníeníal
analocues of the acq ui red fornís of dyslex ia (Castíes &
Colíhearí. 1993; Manis ct al., 1996: Síanovich. Siegel, &
Gottardo. 1 997b). ‘Iihese cases of developmental dyslex; a
werc interpreted with ¡ u thc funclional cogniti ve arehl ¡ecl tire
as su mcd by dic dual—mu te theory, whi ch coníempí ates a
phonologícal dysicxia pvofde vAtE impaired phouiological
sEilís and fairly wcl -preserved orthographic sUlis. and a
surface dyslcxia profi le characterized by ¡ mpai red
orthúgraph ic sE lIs and fai rly we II —preserved pEono log ical
sl=ilis (Stanoviclí. ci a?., 199714 The primary purpose of the
stLldy reponed here was ¡o investigate the dys!exic snlutypes
iii a transparení orthography (j.c., Spanish language). TEe
advantage of u si ng a trans pare nt orí h ography lies iii it
characteri stics, wlíiclí inelude a niuch highcr degree of
consistcticy a the grapheme-phoneíííe cotTespoodenues than
tE e Engil sh laaguage Ecuau se there i s no al leraah ve lo
soundi ng out graphemes. hiere are sorne exception s xvii E a
fcw letters (1 e., e. g. and r) buí they can be predícted from
contexí dependení graphemc-phoncme correspondences tuLes.

Ehe existence of subtypcs of deveio¡ímcntal dyslexics
has been questioned becanse sorne authors have suggested
that ah thc cases el developmenlal dysLexia can be explained
in Ierms of weaknesses in phonological proucssiííg (cg..
Felton & Wood. 1992: Sianovich & Siege], 1994: Wi]ding.
1989). Por ex ample, XVI Idi ng has arg ued í hat none of t he
cases of developmental dysiexia so far reported has shoxvn
a ulear dissociaí.ion mí lEe evitical error cate~ories of irregular
word readi ng (cg., island) :itid pseíídoxvord reading (cg..
nmlp). Tlíerefore, (Sast les and (Sol) hcart (1993) su ggested
thLíl researuh involving lLirger saníples. itisleLtd of individual
case sí odies, i s aceded lo resol ve th is i ssue and tú deterrai nc
the iheorelical and ulinical value of Ihis metlíodology tú
developrnental reading disorders. In fact. they showed that
thei r dual —route subtypes couíd be dclined iv refetence tú

¡he perf orn]a ncc of normal coní rols. in Lidd tio it 13 rya iii Li val
inípey (1986) s uggcsted that extrapolatiag frorn the ¡cadi ng

pLitíeras of cítildíerí at LI Ujier readine level is LI’]
iíiappropriLíie xvLty of dcliti¡iic abnorma 1 fíalteití s of

pto~essihg sE jI S LII LI 1~ aYer teLa ¡tic leve 1. fi ile iiiajor un tíc¡sm
of tite cLise sfuclv níciliod 5 ¡lía), Wlicn boEing llír extreme

profiles. iníxecí profiles tlíat míglit represen) LI sigitilicaní
proportiolí oh llie. dys¡cx;c populatiotí Lire not Ijketí ¡tito

Llcuouat. Another problem is llíat ¡he perforníance ol tiie

cases studicd is no) conipared wíth thLIl of averLíce readers

of líe SLIníe LIge and tIte SLiiiie readirie leve1 LLICEitió Miel]a

controls. thjere is a polential risk of wíoiígiy asslttiiittg tlí:íi
belíLívítír Luso fouiíc.l iii chi [diva xvlío ruad c1ttiie ttortn:tllv br
¡heir :tge i s specilíc ¡o dvsiexia.

Tlícrefore, E tyL[tií aad 1 ní~íey (1986) suggested t¡íe need

lo exatiiníe the subíypcs xv ¡thai ihe conicxt of a reLhl ¡ti e—

leve 1 iii LI tuh . ¡ ti 1: íct. a tearía!ys is of ¡he Castíes a íd Col llíea rl

(1993) data conducted hy Staiioviuh ci Li. (1 997ti) cori Iiniíed

sítelí suggesliúns. In add¡tíon. Síanoviclí et al. ti 997b)
cotí clti dccl a 5It btv pe ah LIIys ¡s of ¡líe Casiles type Oh LI sLItliple

of ch ¡ ídre ti xvlío W~ FC cotis idera Ely youa ger llían t tose

st udied Ev Man is el al. (1996) and t han Ihose in dic post

toe alíLilvsi s of tlíe CasI es atíd Colílícarí (1993) slttdy. Tlíey
exatítined ívhctlier lIte restílís geticralize lo eLírlier readinoa
leve! salt ti Ii0W CLIn y 1 líe su litvlies cali be -el LI ti! y ide tít.¡fi cd.
Thiey cotieltided thíat llícre is íeasonLíbly corivetgetit evidetice
ter lEe subíypes ideníllied by sed procedures,
btít lhey offcred LI di dei-cnt inteiluretalion of ¡líe two sulítypes:

SttrfLíue dyslexíLt ííí:iy Lirise froití a níilder fottíí of

pliotiological defiuii ihatí thai of ¡he pliotiological dyslexic.
bu t one coajoi ucd xvit E exuc1íii Ona 1 ly inadeq uatc read ¡ hg
ex 1~crienue” (Sianov ¡ch et al.. 19971i. p. ¡23).

Overa!. ¡he rescateE revicwcd Ev Staaov ch cl a!.
(1 99lb) lías ticen cotídíteted in an opaquc ort¡iogta1ihy using
a reací iito~leve 1 iii Lite Ii cíes ¡ ti. II tt~e ver, t liere ¡5 greatg
va rl abi ¡Iv iti al píia lid ¡~ syste iiis, t ial ¡5. 1 líe reí :ít¡on luetWeeti

Wriílcti iortíis atití lEe pliotitil ogy foíínd LturtisS languages.
Wc cciii s ¡tíer a ctintiii títí ni iii tI te pretí iutLíbi ¡¡y of gta¡iiie tiie—

p hon enie re Ial itun sE íís. al orle extreme a re 1 he lan go ages
xv tE a iii ‘tui h ¡ g lící tíegree of orí hograplí ie 1 rau spare ncy
xvlíerc tic rííaíííí ng bulíveen graíílíetiics atid lílí línculíes i

atiati.S1iLítiish. and Finíiish.largely eoíisislciít (c.c., Seilío-Ctí
ti ti LI íiie LI lew ) , xvii cícas al 1 líe o) her extic íííe of cotí t ¡ n ti tu iii

ate 1 aítgtíages xvi Iii Liii o~iLIq tic otí liograpliy Whcre diere ate
ni a ny xvays of siiu atí i ng no 1 graphictiics jad iiiany of dic

uortesíiotidetiees cLítí ííot he 1íredieicd froní uontext—depetidctit
grLtj~ito~ihotiological rítíes (cg., Etíglislí)

Many atríbeus have suggesíed fíat di ffcrcnues dx lEe
cíepílí of LIlpli:Iliei ¡e coches iiii~ily tu ffercnt xvays of íiioeessi ííg
wriiteii I:iiigti:íges (BLíllicE & Bestíer, 1991: Frost, KLItz. &
¡3ealiti. 1987: Sei iletí bcrg. 1955). la tlíe cLise of latí g tíages
sviili LIV) opaclite orthogr:í1ilív. skilled readers Lire íiortiially

LIsSiJtiied tú iecogiiízc xvtiids llirotiglí ¡he orliiitgrLi~)hic—
gr:iíiíícm¡u cotíe. xvltcrcas iii tiLítisparetil tutthogra~iIiies.
e: ídcts Lite LtS5 liii Ccl t (u ely tít¡ i líe jul t íiíi cliii e lite1 cx iCLí 1 etíde
N cvertlíeless. diere s crapirical evitienee lot lEe risc of
tullí ti g r:í~i fi i u :íí í cl 1ih ini e iii tu cli es iii iii rí lcd— Wotd iecogtí ¡ti tu ti
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iii Englislí (cg.. Peufetti. Dell, & Delaney. 1988). luí dic

SliLínish lLiuiguLige. Ilicre isa higher probabiliiy tELíI lexiuLil
aecess íííay be iíifltienued lo a greater exíeríl uy a

jihcinological reuocling As has been suggested bv Frttst el
al. (1 987) iti ííLííísíuauetít tuillí (iglLtjuE ies, pE nicí 1 úgy i s au tixated
directly 1roni l~ni al

Sorne rescarulí Was conduclecí xvith Spauíish s1íeakeus tú

deteíuííi líe Icí xvliat extetíl Ilie tlual—totite rii(ucjels ate Itiuicluouial
in Spaaish (cg, Defion, Justicia. & Manos. 1996: de Vega
& Caneiras. 1989; de Vega. Caaei ras. Gutiérrez. & Aloasíu-
Qíteutuíy, 1990; García-Albea. Sánchez-Casas. & Viso. 1982;
Valle-Atíoyo. 1996). Overall. (he íuaítenn of resulís in Ihese
sitídies stuggests no diffetetiue between LEe puocesses iuivolved
iii tIte Lierjuisition of readiuig Sííauíis¡í ant! Ilitise implicatecí
in opaque ouíhographies such as tLnglish. In addition. soine
8patí ish síud les reporteé iadi vidual cases of phonological
dysiexia iii xvbiuli Ihere xvas a dissociaíituíi of readiiig words
venstís uiotí Woids si ini I:tr lo xvlíat ELís buen found fon opaque

orthographies (cg, Cuetos. Valle-Aooyo, & Suárez. ¡996:
Inibauren. JLiteiliLi, & Lecotius. 1999). Conscquent.ly, II íeadiuíg
meehanisms are lEe sanie for clifTerent alphabetie Wnitiiig

syste nís. ¡ hetí lEe haltera (uf resol E fouuíd 1 n Ilie subtypi ng
xvork a English should be expecíed in Spanish as ivelí.

II owever. liecause phoaological clecoding ís easuer un
Sjuanisli. We woulcl exíucul íííoue sunface dyslexics in a higlíly
Iegti lar t)rtlit)etLiplty. Etín i tistance. Genarcí et al. (1998) found
tEal tlevelopnieatai ~iEono1ogie:ti dvslexia ‘vas less conínion

in Freneh Ihatí la Englislí doc It) dic greater tnanspareíícy
tuf the FruncE ontlíography. Recenily. FritE (1999) has also
argued thaI phonological dysíexia xvill be jusí as common
aeross languace conítííuiiities lutíí thaI phoriologleal dyslexics
‘viiI be barden lo deleul in regular oríhographies.

The procedune used by CasI!es aad Coltheart (1993) fon
ideníifying dyslexic subtypes is based on pserudoxvord and
itiegular xvord reading in lEe English ¡anguage. 1-lowever.
íhcre are rio irregular words iii a tratísparení ortlíography
snuh as Spani sE because pronuneiaíioas can always be
derivecí ant! obrainecí by the síricí appliuation of graplíenie-
phouieme couiesííondenues rtules. Tlíerefone. alteuríative iiieans
niusí be used Grompone (1975) adapted the diagnostie
sureentug jitocedítre devetojíed by Boder (1973) tú SpaaisE

ant! aduííinisteretl it lo a groííp of Spanish—speaking
Uruguay:ín chi Idren cliaguiased as clyslexics. TEe chi Idren
‘vene able tú ruad al 1 uf the Words. Thc uííain cli ffcrcnue
luetsveea lEe gro ups ‘vas i a s iced :,nd read ing sív le: Ilie

dyslexies sol, aded att 1 sví bables or 1 eíicrs aad boL Iongen
tú du so. A ISbí. Marlítiez (1995) tisiuie a reeressu on puoccétute,
fou né ¡ hal Span ¡ sE su rfaee dy sí ex les ‘vete cía y iclenti fiecl
xviteti nsiiig teLietiohí tiuiies (Ris) iii uouiibiuiaíituui ‘vitE enrírs
sítelí Lis eLldi ti g liv svl 1 alíles. Nexetí líeless. stíícl es corícluetecí
iii Li trLirtspalenI l~ittgtt~ige sítulí LIS Gertíiati (Wimuiier. 1996)
also stuggest It ¡1 dy sícxiu s tío tícul c.l ifien fuouíí ti orínal re:ide us

n pse ndíu~tí rct leatt i ng ace u tau y Etil rLitlier iii speecl of
irouessirng. <i)uí tlie eouiir:,ív. iii opaque (urtliogrLljuhies. luis

ucLítIluie LicetilLicv ltitiLitSLhIC 5 stillieieitt ¡o distiuígíuislí stibtyíies

of dyslexiu childrcn (Castíes & Collheart, 1993; Manis et
al.. 1996; Stanovich el al. l997b).

lii ah exaíiiiíialiori of otEen íiíelhods. Rut. Ansaldo, ané
Lecoíírs (1994) recorded the l<1s tú NutE ‘votés and

1isetídoxvoids Liad lotíncí iii a patieat (ideuíti fiecí LIS DC) tEal
RTs ‘vete significantly higher lEan those of control

ííart le 1 patí ls. mai a y for ‘víurcl s It ‘vas otí Ilí i s basi s, ané
lol lowi ng Col Ihearí s (1978) assertioti thaI lexical reatílnr s

a

flíster atící uííore effuuient titan ííouí—lex leal readiuíg, thaI Ruiz
el al. (1994) inaluitaitíed Ilíaí RI’s catí be oseé as atítuther way
of deleeting surface dyslexia ja Spaaish speakers.

la íhe ¡mescal síuéy, usiag voice onset ti me ¡o
éiffereatiate dyslexiu subtypes. lEe purpose ‘vas lo examine
the prevalence of subtypus ja a transparent orthography
‘vi ¡liiti ¡líe coatexí of a ueadi ng— level uíiatcli. Tlie trauisparetil
oríhographle systcm ‘vas exanílacé xvith respeel tú any
possible inflcícace it ¡nay bave on lEe lacidence of dyslexiu
stíblypcs.

It ‘vas liypodiesized thaI clii cinca ‘vlio li:ive grealer RTs
for fauiíilian words ivith ¡egaré ¡.o Ris for psetiéoxvouds ‘viII
have difficulties in usiag a luxical procedure. Qn the otEen
Eand. it xvas Eypoíhesizcé tEat cEiléren ‘vEo show longer
atetícies for pseuéowoud reacilng as compated tú faíííiliar
ivoré ueading ‘viIi have more diflicullíes un usune a
phonological totute.

Method

Participants

TEe iuíitial group ‘vas obtained from dic local population.
luí ‘vEich the íeachers nominaled aonma! rcaders arid chilénen
‘vEo ‘vere reaéiag disabled Wc stuéied only those cElidren
‘vho ‘vere elílíer normal readers or reading disabied
aceoítliag lo ducir performatice in lEe diffcrenl subtesís of
Ihe Spanish “Tust de Atiálisis de Lectoeseritura’ (TALE,

IStatidandized Literaey Skills Test¡; loro & Cervera, 1980)
TEe chi cinca ‘vere elassifued lato Ibree groups: (1) TEe
readiag-éisablecl group (éyslexie) ‘vas níade op of 89 ihiré-
grade chilcirea (age iii montEs, Mr 104.6, SD = 7.87) ‘vEo
achieved a performaríce bcloxv íhe Grade 3 norms (le., 2

years) (un cacE of lEe subíesís of TALE inclividually; (2) TEe
Fu rst control grtu op ivas niudc u íí of 37 tiorníal tea dcrs
matelied in a ge ‘vi ilí ¡he readin g—cli salí led group (age un
nionths, M 1068, SD = 5.18): (3) A seconé couitral group
xv as nade ti¡i of 39 you ngen clii 1 cIrcuí of the sanie readí i ag
leve 1 as ¡he ruad i ííg—d isablucí grotup (age i a montE s, M =

822.SD = 445). 13o1E ueadiuíg disablud ané yoíuuíger noitíial
reaclers ‘vere iii ate líed on cae E of tE u TALE subí usís
inciividuL¡lly (i.e, cIten, sylI:íble, cité ‘voné reLlclihig) liLiseé
oit Grade 1 líhurnís NorrííLil ieaéers mLitcEetl la age aulí eved

peífaruíiaiiee :ícctuídli hg tú Grade 3 nonííís Tite grade— leve
uííeaa s hv grí íííí ate jiresealud iii latíl e 1 llíese clii Iciretí
liLití leLintiecl lo teLid tiy ilitíuiiu íiistroctiaít. Luid grLlplieiiie—
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phoneme eonespoadences ‘vere cxplicitly taughl in firsí
grade. TEis methcud uííoves chiltiren graéualíy fiom simple
tú complez correspotídences and 15 lEe ííiost coníniotí
appuoaeh lo reading instuoclion in Spanish schools. Exeltiéccí
from thc stuéy ‘vere those chiléretí who liad sensory,
auquired neurulugical, or other problenis lradilionally oseé
as exelusionary entena fon Iearning disabilities.

Ta.sk.s

“TALE” (rThe Síandardized Literacy SkilIs Tesí]. Toro
& Cervera, 1980), ‘vEicE has various neaéing sublests, ‘vas
useé. Lelter, Syllable, and Word sublesís ‘vere administercé.
In tEn Leller subtcsí lEe participanís read a]! the lctlers in
lEe Spanish alphabel presenled IV) uppcr and lower Case
Ietters. TEe Syllablc subtest inuluded a lisí of syllablcs ‘vitE
éifferenl síruelures (le., CV, VC. CVC) TEe Woré subtest
requireé coiTeul identifruation of ordinauy ‘votés. TEe sublesís
of tlíe TALE are baseé on tEn accuracy of llie respotíses.

Nandng tasE TEn txvo reading éisability sublypes xveíe
defined by Iheir penfomiance otí a set of expenimerílal ‘vcíuds
ané pseudo’vords. TEn ííaming task cotísisteé of reaéing aloué
each of lEe verbal sílmuil that appcared one by one otí a
computer sureen. TEe cEllé had tú nead tEn item as quickly
as possible. The RT of cach síimulus ‘vas registened from
the momení wben lEe woré or pscudoword appeareé on the
sureerí urtílí Ihe subject pronouríced lEe firsí rcadiag sound
Tlíe sound ‘vas recorded by the voice key. ‘vEicE stopped
the computer’s chnonometer TEe parlicipanís ‘Mere presented
eitlíer ‘vith lEe biock of ‘vonés fohlo’ved by (he pseudowonds,
or vuce versa, so lEal they ‘voulé not use a .specific strategy.
It is known thaI ‘vEen wonds and pseuéowords are useé la
lEe sanie block, Ihe mosí effucient strategy for perfonming
Ihe íask is tú use o¡íly tEn phonological route, as Alvarez,
Carreiras, & de Vega, (1992), Domínguez. Cuetos, asid de
Vcga (1993), asid Tabossi (1989) have suggested.

Table 1
Mean ant? Standard Deviations
TALE Subsest

Ql tite Three Groups in Bach

Gruup M SO

Lellcrs RL 148 077
A 361 048
DG 1.46 059

Syllables RL 141 081
A 373 t)55

DG 138 071

Wúrds RL 148 081
A 382 038
DG 144 1159

Note. RL a Readiiig-level-rnatchcd cúnstols; .á = Age-níatuhed
conírois; DG = Dyslexic gloup. These secuies are guade level.

A reliabilily aaalysis ‘vas oseé on lEe dilferení blocks
of stirnoli fon the saai1ule of reading—disablcd chi Idren. la
bollí tite ‘vorés azid llie pscutlowortls, neliability ‘vas .97. lo
ucinétiel llíis ex~ueuimenl. llie prognaní UNICEN ‘vas designed
ané oseé togethur ‘vilE a device thaI dutecíecí ¡he sounds
‘vithin lEe broací bané of lEe human volee bol ‘vas nol
affcuteé by lEe fairly higE percetílage of baekgrouné noise
(Escribano, 1991).

TEe expenimení síatied ‘vilE a few praetice itenis lo traiuí
lEe jíattiuipauits. Dtínlííg tEis plíase, the RT was tíot registened.
Tlien, the fi rst s ti mtilos appcared, setti ng iii muliotí dic
ebronomeler. ‘vEicE stopped as soon as tlíc paríicipant
emilteé aríy vocal sotuad; afíer registening lEe Rl, Ihe seconé
11cm appeaned on lEe sereca. TEn sequeneiiíg iii lEe
admitílsiration of lEe stimuli ‘vas as follows: blank sereetí
on the compoter (200 ms). fixalion point in tEe centen of
lEe sercen (400 nís), sílmulus ‘voné or pscudoword. ln total,
llie tinie bctxvcen items ‘vas 2.000 nís FEe expenimení ‘vas
conéucted in a single session. TEe orden of presentalion of
~vtutdsauití pseudo’víurds ‘vas eouui(enfualanced. Iteuíís ‘vere
presenled iii rauídoní orden ‘vilbití cacE set. luí total, hiere
‘vere 32 ‘vorés and 48 pseuéowonés. A complete lisí of
síiuííuli oseé in Ibis research appears la the Apperídix. EligE-
fueqoeuícy ‘vonés oseé in the experimetit ‘vere seleuted cutí
lEe basis of rau ngs genenated from a nonuiialivu slody
conducled uy Guzmán atid Jitíiéaez (2001), ‘vEo employed
a sample of 3,000 ‘vorés obraitíed frortí diffeneuít lexís of
ehiléreíí’s litenature. Woré faníilianily ‘vas measured using
Ihuse authors procedure of freqoeacy estiníation, ‘vEicE
involvecí (he sepanation of Ihe 3,000 ‘vorés mío different
seIs ‘vEicE ‘vene priuíteé asid. for nacE set. differnrit groups
of 30 chilénen ‘vere asked tú rale cacE ‘voné on a 5-poiní
seale. rangiuíg froní íeast frequent (1) tú u,íov /Pequent (5).
TEe esti mateé fncqueney ‘vas calculaleé tan cacE ‘voré by
avenaging lEe rating across alí 30 judges. Qn the basis of
lhese ratings, EigE-frequency ‘vorés ‘vene selecled.
1>seuéowcutds ‘vere exuuacled frouíí reseanclí by de Vega nl
al. (1990).

WEile lEe ehildrcn were performing lEe naming task,
ruuordings ‘vete made of ‘vEal llíey read in arder tú analyze

lEe fonm as ‘velí as tEn fruqucíícy of neatliuíg errons.
Regaréing error uLilegonizatiohí. tEn dual-roiLte pntiposed by
Colthcaní ([978) ‘Mas used. With this Iheoretical model of
]caéing, cuuors xvene classifued iii tEn following calegories:
(a) lEe errors lEal ‘ve wou íd expeel lo find if a lez cal
1uroccéone ‘vas oseé in reading aloué (cg., lexicahizalions,
uiior;uEologi cal, auid visual erucurs): ancí (tu) lEe enrcírs thar
xvoold appear to neflucí a soblexical proccéture fon reaéing
alaud (cg., ‘vord notí-wcund conversion, pbonological,
tílusti ltithun, orn 1 ssion, adél ¡ion, repel ti otí, atid rctvcns al

err~urs). Suoning of nead Inc errors iii xvcurcls ‘vas basecí cta
lEe ftíllowiuig círíenía:

1 Wcuutl/iton—xvoid ecínvenshun cnuors ‘vele seored xvhen
a wotd xvas nead as a pseudoxvoíé (cg, hiiparciol ~itiipafliLt11
as ‘explateciar’).

6
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2. Phtunological errors esulied fnooi a rnisapplieation of
contexí de1uenéeuít 0V) ííííonculogical roles ané 1 n tE ls 1 alíen
case. produecé a change la pnoaoaciation (ng., lúnelonur
lo funeilcutí 1 as ‘jh¿íkiona u -, x’iga (bearn] as ‘‘“ixa,” ataño

[spidenj as ‘‘arecíña’). Fon ptir¡uosns of tEis sttídy. art enuor
was noted if aH letters ‘vere read corrcctly exeepí one
phorteme lii (líe Spanish language, lEe puocess of tuanslaing
prinl tú sound is never aníbiguoos because cacE letíer of lEe
alphabet has a uniqun pronunciation, excepí (he elías o, g.
ané e (cg., o is pronotínceé as 1k! ‘vEetí follo’ved by lEe
vowels a, o, aíicl ci asid as lii,! xvben followed by lEe voveis
e ané is g is puonotítíced as Igl ‘vEen fo]Iowed by lEe vo’vels
a, o, atíd u atíd as /1,! ‘vEetí folío’ved by lEe voxveis ~ané 1;
atié e is pnuííotíneed as itt-! xvhea it appeaus at lEe begisiuíiag
of tEn ‘voté on ‘vEen Ms preceded by (he letlers 1, u, ané s,
ané as Ir! isi lEe nesfl Moreovun, pEosiological enrons casi
resolí frouíi a misapplicaiion of acecal rules (cg., melón
melon) as ‘‘utélon”). Souííe Spanish ‘vordis mosí have an

acule acceal y) 0V) lEe así, seensid jasE or thiré así vo’veI.
3. Visual ernors ‘vete seoreé ‘vEen tEn response ‘vas a

real word ané it did nol bean a semantie relatiouísEip to art
infenred vi soal ¡y confosable meéia(or (cg., mnonu,t¡ento
¡moRuníení] as ‘‘n¡oíneuíto” j moinení]).

4. Morplíological errois ‘vere identified ‘vlien Ihe
response ané argel ‘vonés shared lEe same rool on siení
(cg.., ,thncionar ¡lo fusiction] as ‘‘Ihnción’Lfuuic(ion]). Fttnfher,
this type of error ‘vas sioí seored iii lhose ‘vorés ‘vEere diere
‘Mas a conversion from plural lo singular form. TEis seonine
procedure ‘vas employed because la the Canany Islanés,
‘MEcre these dala ‘vere coilceted. (he puonunciation of Ls/ls
asjuii-atcd ‘vEen it appcans al the esid of a ‘voré.

5. Substitutioíí ernons included alt vowel os consosiasil
sulustitoliouís (ng., oxigenada[oxygenaled] as “otigenada”).

6. Omission ernors ‘Mere seoned ‘vEen a vo’vel or a
consonaní ‘vas nol protronneed by tEn cEllé (ng., rebanada
[silce] as ‘‘echa-ada”).

7. Adéilion ennors ‘vene seoned ‘vEen a neW phonenie
‘vas pnosiounecd tEal did aol belong to lEe wond (cg., jugar

[lo playj as “julgat-”).
8. Repelilion enons ‘veIc seored ‘vEen tEn chilé repeatud

parís of a ‘voré (cg.. /hndan¡ental [fondamenal 1 as ‘lún-
fmt—da—nten —itt en-tal’).

9. Reveusal errors x’¿erc suored ‘vEen a ‘vord, 0v parí of

a ‘voré, ‘vas read frortí niglíl lo lefí (e.g., copla [verse] as
copal).

TEe scoriuíg of reading enrois in pseoéo’vords ‘vas based
tun dic fol lowing en tena:

1. Lexicalizalloas arose iii convet-tisig a psuodoworcl irlo
:í ‘Mord (cg, deLe as ‘‘dulce’’ [s’Meetl).

2. So bslitutioas. omissions. adélíloas. repelliloas,
[uhonological ant

1 reversal enuors ‘vere also compuled la
psetidtuxvords. Thíe saisie seori ng cuf readiííg eií-ons for woids
‘vas also tused br íuseutloxvoríls

Mauy auíliors cons icler llie uanriag tas k to be lEn besí
fon cleíectíitg ueaciiuíg jííxulílenís (Olsotí. Wise, Conuinus. Rack,

& FuiIcen, 1989; Perfetli, 1986: Siegel, 1986; Siegel &
1-leaven, 1986). Neveníheiess, there is evidenee lEal nauning
lasks are Iexiealiy medialeé botE in opaqon (cg., BabIa &
Cbuníbley, 1984: BabeE & Besnen, 1991; Forsíer &
Chambers, 1973; Seidenbeng, Walers, Bannes, & ‘lhneahaos,
1984) and la Inansparení oríhograpEles (fon a revíe’M, sen
Sebastián, 1991).

Phonological awareness íasks. Wc oseé thnce éifferent
plitunological a’varnness tesis: (1) an odé-wond-out íask, (2)
plioneune segníeníadon. and (3) plioneune revensal. In anothen
síudy. iiuiiésiez (1997) cotíducted a reliabihily analysis otí
(he differení phonological a’varencss lasks ané lEe alpha
coefficieal ‘vas caicolated for nacE lask. TEe alpha fon lEe
odd-’voré-out íask ‘vas .70. In botE lEe phoneme
segmeuílatiouí ané lEe phoiiesiíe íevensal tesIs, it ‘vas .98.

(i) Tite odd-ivard-out íask.This íask, based oií tEn work
of Bo’vey ané Francis, (1991). ‘vas designeé lo tesí tEn
axvareness of intrasvílabie tunlís usiag pidones. TEn examinen
preseníeé a list of foon pidones fon tEn clilléren lo name.
Tun iuístíoetions xveu-e:

1 aun going lo sEow you sotííe pietures. Look al tEnse
pictures. Telí me lEe naunes of lEe pictures. Thene is art
aleja [sheep],art oso [bean],an ojo [nye], ané an Ocaña
spiden). Now, ‘ve Eave tú guess ‘vliiclí pidones begin

‘vith a differesit sound. 1-lene is an oveja, does it begití
‘vilE lo!? Yes, it does. No’v. bern is an oso, does u begin
‘vitb lo!? Yes, it chíes. No’v, bern is an ojo, does it begin
‘vilE ial? Yns, it does. Now, Enne is an araño, does it
begin ‘vith Ial? No, it does nol begin with loe’.
TEn examinen did tiol provide any additional Eelp luí tEn

task, and din eblid had lo idenuify ¡En piclure thaI began
witE a diffeneni sound. TEis task had 3 examples asid ¡0
iíeaís. FacE ítem had foun piclures. TEn phonernes (bat lEe
chlídren had lo isolate on Ibis task ‘vere LEe follo’ving: les’,

<2) Y/ce phoneíne segníenration test. In Ibis lesí, Ibe
chilénen coonted llie photíeníes of ‘vorés lEal ‘vere presesiteé
onally aud used aids sucE as rods. lii lEe examples, tEn
examinen pnonouaced a ‘vord as En tappeé each pboneme
‘vilE íhc noé. Tlie insíroctions ‘Mere “Listen, ‘sapo’ ¡load].
l-bo’v níaay pants does it have? It has fnur paris, doesní it?
‘lEe parts ate /r/-/a/-/p/-/o/. Do you undenstané lEe game?
It yen need sorne hulp, you can use diese rods’ lEe
examinen did siol Eelp LEe childuetí asiy furíhen Bach ‘vond
xvas preseníné individually ané lEe exaníiner askeé lEe
ehilérea Eo’v uiíaay parís ibe ‘voré had. TEis task bad 2
exarnples ané 14 itenis.

(3) TIte pItú;íecne reversai Éesí. Ir Ibis tesí, lEe chilémer
cotínted Ihe phonemes of ‘votés by nevensing tEn ouder tu
segmcnts la nacE ‘voré. In lEe examples, tEn examinen
piotiotuncud a ‘vou’d ané tEn itístrucliosis ‘vete “Listen, ‘nída
[aiassj. ¡dow ma¡íy jiaris does it have? It has foun panís.
doesní it? Tlie patis are /a/-/s/-/i/-/;ttl Do you ondersiané
tEn game?’ TEn examinen did not provide any further Eel¡u
lo tEn chiléren FacE word ‘vas presenleé individually ané
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lun examinen asked llie chiléren Eo’v tíialiy parís dic ‘vtutd
had. Ibis lask had 2 examples and 14 ilenís

Vísual-pl¡onologica/ t-eadhtg iask.~ Tiíese lasks ‘vete
adapíné from orte designeé by Singel (1992). In cacE of
tEnse íasks, Ihere ‘vere 32 tnials in ‘vEicE lxvo siiníuli ‘vere
presented fon nacE trUé. Fon lEe ~uEonologicallLisk, lEe cEBé
‘vas requireé lo specify xvhich of t’vo visually presenteé
psettéowords <e.”., kiero-c-ie,-o, dotor-doklor) sounéeé like
a real worcl. Fon lEe visual task. lEe chilé ‘vas preseníed
‘vilE a real ‘voté and pseuéo’voré (cg.. .xonrisa fsmilej-
sontu-isa, koc’líe-coclte [can]) ¿oid ‘vas askecí lo s~íeeify xvhieh
of lEe two ‘vas a neal ‘voté. A neiiability analysis ‘vas oseé
and lEe alpha conffucicní ‘vas calculated fon cacE task. Jsi
lEe visual task. it ‘vas .8> ané in lEe phonological íusk, .77

Procedare

We oseé hm i’egression-baseé procedore developed by
Castíes ané Coliheaní (1993). TEn dependení variable ‘vas
lEe Rl lo EigE-fneqoency ‘vortís and pseodowonds, coníuolling
fon lEe ¡mumber of letlers. ThaI is, lEe Rl fon nacE slimuli
(‘vord asid pseudo’voné) is divideé by lEe number of letíens.

Res tul Is

Tabln 2 sho’vs tEn me’ans ané síandaud devialions fon llie
39 nnading-Ievel conitols, 37 normal eLídens tiiatched in age,
aumé tEn 89 dyslcxics. Don lo tEn number of comparisons
being made ‘vilE inlernelateé variables, Bosifenroni’s
colTecilon ‘vas used lo deleumine lEe accepíable alpELL level
fon nnjecíing lEe siulí hypolhesis. TEnne ‘vene staiislieally
siguilficaní diffenesices iii RTs bel’veen éyslexies asid tEn
age-matehed control group botE for pseodo’vonds, t(126) =

4.93. p < .001, ané familiar ‘vords, t(126) = 5.26, p <.001.
íbero ‘vete tío síaíusíically sigsiifieant diffnneuíces bel’venuí
dyslexics asid lEe rcaéing-Ievel-malclied gnoup luí RTs clíber
fon pseudo’vord neading, ¡(124) = I.84.p = .69. on familiar-
wond rcading. ¡(124) 159, p = 11. Hoxvever, éyslcxies
performed more pounly ihan lEe reading-level-malched
control group on tEn odd-xvord-oul íask. í(124)
< .001. lEe phoneme segmenlation task. ¡(124) —2 9~ p
< .01, ané tEn phonerne reversal lask. ¡(124) = —3.91,p <

.001. luí adéition. dyslexics prodoceé more errons botE for
familiar ‘vonés. ¡([24) 8.37, p < .001. aad pseíído’vords,
¡(124) = S.07,p < .001. TEn ncaéing-levcl-rnalchcé groop
níade lar fexver total errors (auté fnwer eni-ors itt sevetal
calegoties) 0V) llie ‘vond pronuncialion lask.

Ovetalí, diese unsolís sho’v lEal 0w éyslexic group ‘vas
inipaireé as a group nelalive lo ¡he age-rnalched pcers or
all tasks analyznd. Also, lEe dyslnxics pet-l’cinnied siguíifieaníly
belo’v lEn readi ng- Ievel-uíiatchecl ynouigen group 0V) the
isicasores of phonological awarencss ané accuu-acy. TEn
finding of a dyslexic deficlí a an age-maleheé peer group
‘vas coasusteal ‘vilb lEal reporteé i n olEen siodies condocled

osísig a trasispanení oniEogra~uiiy (le.. Spanish) (3 irnésiez,
1997: Jiniéne¿ & Ilennásidez-Vaile. 20(10).

14mb/Uohiot¡ of ‘‘Pare’’ Surfine<tul Phoí¡ologic’al Díwle~-ics

lEe sauííe procedune soggesied by Manis el al. (1996)
‘vas oseé ¡a ihis siudy for itlcníifyiag ‘pune” cases of sorface
ané phonological dyslexia. Cot-off seones xvnne set al osie
síauídaid devialion belcíxv llie age-aiatchecl cositrol gnoup’s
nínan 0V) each variable: 53 (59.6%) of lEe 89 éyslexics had
higE Rís IV) pscuéoxvord nnading, 67 (75.3%) had high Rfs
in familiar ‘varé tnading, antí 49 (55.5%) liad higE RTs in
botE psettéo’votd atíd fL¡mili¿o ‘voté reaéing. Usiuig ¡he same
cul-off reúnes. 4 panticipanís had itigh RUs in psctidoxvord
reaéing (ialy. ancí >8 participanís hací higE RFs la faníilian
xvoné reLíding oníy. Aeeou’éing ¡o tEnse ñndings, more lEan
Ealf of lEe dysiexic group ‘vas made op pniníarily of
iuíéiviéua]s ‘vEo bad ElgE Rís in botE pseoéoxvond .íad
fLíuííiliar xvoré teaditie. ¡clalive lo ííonuííal readeus of hm sauííe
age. Usina a slniuioenl crilenior (nouínal penfoniianec otí otie&
task and abuíoí’rnal peutormance 0V) the otEen). 22 panticipanís
(247%) ‘vere idenílfied ‘vEo appnareé lo have a seinetive
defucil 0V) oaly one task. TEis nesull is veny similar tú lEe
pno¡íú,’liouis obíaisicé uy Casties aré Coliheatí (¡993). Manis
nial. (1996), ané Genaté nial. (1998) (32%. 20%. and 23%,
tespective]y). Ho’veven. if lEe disinibuhion of “pule’ éyslexic
subíypes iii tuis sample is conípared ‘vilE those Ibuné iii tEn
Eaglish studies, lEe pencentage of cacE of lEn dyslexic
sublypns ‘vas diflerení. Casíles and Colílícan (1993) cI¿íssifted
15.1% of lun sanípie as phonolúgical dyslnxics and 7% as
surface tlyslexics; Manis el al. (1996) idenlified 98% of tbnir
sample as pEonological dyslnxics, ané 98% as sorface
éyslcxics. in our stody. ‘vn found 4.4% of lEe saumíple
ideatifted as phonological dyslexics ané 202% of síírfaee
éysIexic~.. TEnse penceníages ‘vete similar lo ihose oblained
by Genaré el al (1998). ‘vEo fousié 3% of phonological
dyslexies ané 23% of sunfaen dyslexics in ihein researeh
condocteé la lEe Freneh language. A possible explanalion
fon ílíis ctbscuvalion is dial lEe FreuícE onthogu’apEic sysínm
ts ííoí as tíanspanení as langítages síteh as Germatí, Spanislí.
ancí ¡tallar in lEe eosisisletícv of lEe grapheme-phoneme
nelaíions, btu it is considerably uííore prcclicí:íble lEan Esiglish.

lden¡if¡c-at,oíi o! Dvslexic Subg;’ot.íps Usit¡g ¡líe Regression
Melbod

As soggested by Genaré ni LII. (1998, p. 3),
j..] tun pu-evhutusly descnibed mellitud allows olte lo iéeniify
quile simply f he ralEen “poíe”cases of cacE dirime! pnoñle.
it tlcie 5 ti cii 1 Llkc ni lo ¿¡ceotíiii lun telatinas Li Ip bel ‘Meeuí ¡líe
í~o re:ícliute sIcilís itt orden lo isculate childrett x~lio ¿¡re
uííore i uíi~uaired n nne task reíat ve tú ¡líe otbcí.
Thercione. la lEe euinuení síudy. ihie sarre negression—

bascé procedure iuítroduceé by Castíes asid Colilínaní (1993)
‘vas e rnployecl tís ng hm satne—a“cd noniiLll neadct3
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Table 2
Gtvup Meatis. 5’toníotd Devíctiio,ís.¿oíd ¡—Va/ríes iii Age, V¡Ñn-d RIN
Awareness TasEs, atíd Total Er¡-ors itt Wn-ds ¿oíd PseudovvoÑs

Age

Wond Rl

Cuouju

RL
A

DG
Sil
Pi)

RL
A
DC
Sil

M

8226
106.84

1 t)463
10404
1 Ofu09

282
74

316
378
264

<itt ti,,! le/uit-), Pseudoword RL (iii nís/letter), Phonological

SD

445
518
787
781
826

93
41

173
¡88

91

RL

‘2 03*<*
l646<~t
)5 39~<**
1456***

1.59
2.95í*
—-73

A

—1.93
—1.89

—.42

5.26**¡.
6.49***
521*5*

Pscadoword RT

Total Eríors la Words

Total Errors in Psctidowttds

Odé Word—Out

Plínnemn Segníentation

l>Itoncme Rnvcrsal

Note. RL Rn¿tding»levcl-matclind cúnítols; A
dysicx es.

- 05 ~~¡i <01. 5t~p < OOt

= Age-matelíed cotítroir: DG Dyslexie group. SD = Suiface dyslexics; t>D Phonological

performauíce cnitenion lo idcnlify sublypes of éyslcxics. Tuis
anaiysis provided an estimate of Eo’v moch lEe dys]exics’
penformance éiffcneé from thai of normal teaéens of tEn
sarne age (Manis ct al., 1996).

la the conreal sludy, a slati stiealiy reliable ¡1 near
relalionship ‘vas obíained between pseoéowoné-RTs ané
familiau-xvortl-RTs fon tite age-níaiched grottps, [Y1, 36)
616, p < 001. vAtE 64% of lEe vaniasien la one ¡asic
accouuííeé fon by vanialion luí lun otEe, Fon farnilian-xvoté-
RTs, tEn slope of tEn rcgression Ii ne ‘Mas 98 ané lEe

inlencepí, 40.3. For pseuéo’víuté-RTs, tEn síope ‘Mas .66 atié
lEn iníencepí ‘vas 36.6. TEn residual vaniances provided
estiníales of lEe nange of normal vaniation anotuad lEe
negccssion liner, asid xvene laicca tú determine tEn eul-off
seores. Standard deviaíions of tEn nesidoals ‘vere 30.5 fon
fauííili¿ír xvoués ¿oíd 24.9 fon

1uscudoxvoré teaclino. tespectively.
TEn snft-subtype cí,t-ofi seores ‘vere defined by ronning a
reguessiouí me ‘vilE 90% et)nfiéence inlervals lhnough tEn
Woícl RTs Y Pseodoxvou-é-R’Fs lulol fon tiíe are-uiíaíched ané
reatliuíg-ievel-rnaleuied control guoti~us. TEnse u’eguessioít inc

RL
A
¡16
Sil
PD

RL
A
[Xi

RL
A
DG

RL
A
DC

RL
A
DG

RL

A.
DG

284
210
332
291)
sol

5.9t)
357

2093

¶328
4.22

21.99

863
946
7.00

868
9.5!
7.38

732
8.76
50 ¡

95
50

187
III
249

289
3.1)8

11.02

8.60
2.00
9.70

1.81
¡.02
2.17

1.42
-73

2.56

2.47
121
3.25

~. 92~ **

1.84
2.7t)

~340~~

—625~~
5.07~~~

2.45~

3 t7~
—2.95~~

493*5*

409~~~
6.9t***

9.415*

1 t02
555

—6.5 8 **

—498 * **

3.t9~~
—3 91 ** *
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aré confudeace 1 níervals ‘Mere lEen sopen uiipcuscé 0V) lun
seallerplol of lEe perforníance of lEe dyslexic sauííplc. A
sonface dyslexie classificaíiosi ‘vas níacle xvlíen a ~ulotniel
l’vo condiliotis: (1) an otítí len resolled xvhnti ‘vorcí—RTs ‘vere
plotíncí agaitísí psnttcloworé-RTs. ané (2) lEe poluil felí xvitlíiuí
lun uiouísial range xvheuí pseuclo’voté—RTs xvete plotíed agaitísí
‘vond-RTs. Plionological clysiexies xveue delisiné coaverselv
TEis procedure is cotísisleal ‘vitE Casties ané Coliheaní
(1993) ané Síanovich el a]. (1 997b) ‘vEo also oseé a 90%
confídence iíííenval Ho’vevnt-, Manis nt al. (1996) employeé
tEn 95% confideace inlerval. Recently, Geríaré el al (1998)
couíípaí-cd tEn effeeís of tEmen éiffeuent cnt-oil critenia on
tEn nelative proporíions of chilénen elassified as éyslexie,
itíline cilhen tEn surface on ube phortological pnofiie. TEey
showed thaI llie unlative proponticuns of éyslexies filling cithen
hm píítuao]ogical t~r tEn sotfaee pi-cufi le dié rol chatíge as a
funetion of tEn cui—off cnilericur atiopíed (le., u on 1.96
standard devialion). Funíher, isi tEn corresil study. tEn data
‘vete an¿:dyzed usiuíg diffennní cut-off entena ¿md xve foouíd
lEe sanie rnsults as teporteé by Gesiané nIal. (1998).

Figure 1 illusírales lEe dala from Ihe satíiple of 89 thité-
grade chlidretí classified as dyslexic asid ploís ‘voré-Ris
agaitísí pseodowoud-RTs. Tun nngressio¡t Inc ané conlitletiee
intenvals fnoaí lEe 37 age-maiched controis are also shown.
Ah four groups thaI are defiuíed uy coajoiain< these nesolís
‘villí lEe cosivense plol (pscudo’vord-RTs vs. ‘voué-RTs) a]e
inéicaled in Figure 2. TEe poirís labeleé ‘viIE sqoares are
tEn suíface dyslexics (higE in lEe woré-RTs x 1usnodoxvoré-
RTs plol ancí luí hm normal tange on tEn cotíveuse 1)101); lEn
citeles are lEe phonological dyslexics (higE in lEe
pseuéo’votd-RTs x woné-RTs plol mmd la lEe normal auge

oit ¡líe ccuutvcuse ulol): ¡líe crcusses are inéixiéoais ía llie
uíonrn al ratí ge cm bol E meas unes: atíd 1 líe as Inrisic s are
i ncli y cl ual s xvhtí liave higlí RTs tui liolE nínasores.

A coníparison of these tesolís ‘vilE Ihose repcrled in lEe
litelislí sílidlies slittxvs iltal llie peicetilage tui éyslexie scublypes
xv¿¡s t1uiie tiliferetil. luí lEe currení reseLlicE. 1 7.8§3 of llín
nesponclenis xvere elassifieé as phtínological éyslexies.
coíiiuuareci Ru 54.7% teportecí uy C:tsdcs aítcl ColllteLííl (1993).
333% by Manis cl al. (1996), atící 25% liv Slaaovi cli el al.
(1 997b). Hoxvever, a gtealnn pu’opot-tioui of stunf¿íce éyslexics
<52.814) was inuné la tEn píeseutí síocly. la enísipanison lo
lEe 30.1% teponleé líy Casiles aad Colíhearí (1993). 29.4%
by Manis el al. (1996). and 22.1% Ev Síanovich el al.
(1997b). in finéings similar It> lliose reponed ia tEn curnení
reseLliclí, Getíaté el al. (1998) founé 56% of suitice éyslnxies.
btuí llie 1uercentage nf phoacílogic¿íl dysiexics ‘vas aiscu suííallen
(4%). auíd luí Chi tíese onthogtaphy, Fío (2001) fotiuicí 26% of
sonlace éyslexies ané 13% of phonohugie¿d évslexies.

C’ottí¡uo rison o/ I)~sl<’vic’ .SnhgPon/Ls atid Reoditíg - Jirel—
Ajaiched Cottitol ti1rO/ip

TEis Liuial ys 5 i it fonuíís xvlieliínr tEn perfonuiiance of Ihis
saníple t)f iltiré gu-atlens classif¡eé ¿is dysinxic esembletí thaI
of yooager chilétetí leaí’niag lot-nadal a tiormal u-ate (Manis
nl al.. 1996). in orden lo tesí ‘vEníher tEn readine-level-
níatehed gtoop ]siay provide a vallé coniparist)n, seones
obíaineé froní responécals classifind as sonface ané
phonological tlyslexies ‘vene exaníltied lo tlntettíiinc w-Eeílícr
tEnse provided a genenally loxver scoring stíbset lEan lEe
éyslexic sample as a xvhole. Tú tesí lEn Eypothesis thaI lEe

= Sunlace dyslexics (SO); O = Ehonologica? dyslexies (PO); X Normal 0V) both; - = High on hoih; V Chroaoiogical-age-malehed conítols

0 200 400 600
Pseudoword FU

lYguíre ] - Familiat-woíd—RTs picoteé -agal art iset¿éowottl-Ri’s lot
din reading—disablech clíilcireií Tun tegressioli hítme Luid time
cúuífidetíen iímrenv¿tis were detivecí ficíní lEe dLIÉLI of tite

chtonctlogical—¿íge—maiclind nuatutmls.

it te 2. Psetiéowoid— RTs mi cuí Inc
1 agaia st faní Iat—xvoid — RTs for

lun neadi ag—d satiné cliii dina Tun regrnssi on 1 inc Liad tEn
conti dence iaterval s were den ved frcím tEn dala cíf u líe
clircuittt itt O icii -¡ge ti ate Ited control s -
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ll)ENTIFYING SIJBTYPES II

neaéiag-levei-matcheé gíoup seones are Eigheu lEan tun seones
oblained fnom botE subgroups luí readiug, lEn TALE íiíeasurns
‘vene couiíparcé. TEn nesulís isidicaled thaI thene ‘vene no
si.¿ttisíieally siguilfucasil éifíenenees bel’veeru stíuface dyslexics
auíd tEn neadiug-levnt-matched group in lcílnns, ¡(82) = —L29,
p = .20; syilablns, ¡(82) = —0.56, p = .57; or ‘vonés, ¡(82) =

—0.44, p z .66. Non ‘vete aay slatislically sigaifueaní
diffenences found ‘vEna seores ‘vere cotiupaned fon lEe
phonological dyslexic gnoup ané tEn reaéing-invel-malched
groop si letíens, ¡(SI) = 0.56, p = .57; syllables, ¡(51) = 0.36.
p = .71; nr wonds, ¡(51) = —047, p = .63. Aeconéiag lo lEn
nevie’v uf Spanish studies, lEere appnans lo be a vcny rapid
developaíeat of lEn alphabelie noule la ehilénen ageé 5-6
benause of lEe eosisistency of lEe wriling systení lo ‘vEiclí
they are exposed. TEis fintling mighl explain ‘vEy yousigen
aormal readens commil so fe’v neading errons. ¡si fact, our
findings colanide ‘vitE researeh made luí otber ¡anguages with
regular ortEography. So, for instance, Wimmer (1996) found
thaI for poon neadene al lEe ené of Grade 1, tEn error rales
for words aud eonresponding simple psnudowords were 30%
ané 44%, rnspeclively, ‘vEnneas tEn error rates for normal
readens at lEe end of Grade 1 ‘vere 1% ané 4%, nespnctively.

As ‘vas lEe case ‘viIE tEn age-malcEed group, familiar
wond ané pseudo’vond u’eading reúnes sho’veé a slnong linear
rnlatioaship, F(l, 38) = ¡65.2, p < .001, ‘viIE 81% of lEe
vaniance in otie task acenuníed for by tEn olEer task. Fon
fanilliar ‘vord seones negu-essné againsí pseudo’vond seones,
tEn siope of tEn regnersion Une ‘vas .93, ané lEe inlencepí,
22.9. For pseudo’vord nnadiíig seores negresred againsí
familiar wond rentes, lEe slope ‘vas .89. aad lEe itilnu’cept,
31.4 Standard deviaíions of tEn residuals ‘vene 41.1 fon

f¿trni]iar ‘voté seat-es atud 40.0 fon pscudowoué rnaéing seotes,
cespnetively. Figure 3 sEows tEn Ris of lEe dyslexics julolted
so as lo iéenlify phonúlogical éyslexics (chilénen ‘vitE higE
pscodowond-RTs nelative lo ‘voué-RTs). TEn psetuéú’vord-
RTs are plolled againsí lEn wond-RTs. TEn regiesrina Une
atid confidence inlenvais sho’vn la tEn figure are based on
lEe dala oblained fu-orn lun 39 neading-level-uuíalcheé coalíols

Figure 4 illustrales lEe RTs plotíed tú ideníify surface
dyslexics (chilénen ‘viIE higE RTs on familiar ‘vorés unlative
lo psnodo’vord-RTs). TEn RTs of worés is julotíed againsí
tEn pseodoword-RTs. TEn negneesior lisie anci confídence
inlervais sho’vn a Figure 4 are based on lEe dala from lEe
39 reaching-Jevel-maícEed controle.

Ovenall, 19 of lEe 48 plois asrociated ‘vilh suíl’ace
dyrlexics ané idenílfied in ¡he regnnssion analysis fon tEn
agn-matched group felí bnlo’v lEe confidence ¡¡mil fon tEn
reading-levnl-malnhndconírol group. la nonírasí, lEn 20
plols idenlified as correspúnéing lo phonnlogicaldyslexics
‘vene identical tú tEnse identifiné froní tEn age-níatelíed
group’s negneesioR linee.

Vaíidity f Suh¡ypes

“It is iníporlaní It) determine ‘vEntEen tEn subgroups can
be vahidated using differnsit, bol conenptoally relaled
measures of tEn came sicilís’ (Masis el al., ¡996, p.174).
PuntEen nxp]úralion nf the validitv atid reliability of lEe
subgroup assignmeats as lénatified tisiuíg lEn rnading-lnvel-
malehed group ‘vas coadocted by nxaunining word naming
ntTons. and lEe perfonmance on phonological awareness tasks
asid visual-phonological reading íasks.

U = Surface dystexice (SO); O = Phonoiogical dyslexics (PO); X = Normal on botE; V = Reading-ievel controle
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level control s
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Anc/ver 0/ Ermit

Tuis procecí tire ah loxved fon lEn ex ¿¡liii liLlí icuut <uf ‘vEetiten
phonohoginal ané siurface dyshexics shcuxveé lEe clíLíuaclerisiie
pailera ítf enrors reponed i n lurevinos case sí odies.
Plínaculogical éyslexics xvotíld be expeeled lo ptoétice atote
enture lEan sunface éyshexics. ‘vEo xvould appear lo rehlecí
a sublexical procedure (<un rnading aloué. lJo’veven. surface
dyslexies ‘voulé be expedíné lo produce fe’vcr errors lEan
plionohogical dyslnxies, ‘vlicu ‘vooicl appnar lo reflecí a lexical
reaéisig. ¡si an efloní so val dale tEnse classificauions, lEe
influence of nnacling level otí enrore la lEn ítaníing íasic ‘vas
examined. Aaaíyses <uf variance for nne factor (lEe
phonological dyslexie vs. tite suuface dvslexic vs. lun voonger
normal neaclens) ‘vete contiuclecí íusi uíg lhie uítuíííber tuf euí-ors
nr a depencicni variable. A Tttkny inrI ‘vas pcí-Ñu¡nicd on ah
tEn vaniahulee. TEn alpita eniteniotí ‘v¿ts set al .05. Fue trinan
asid síatíclaucí dcvialbas luorn lun t<uíal nuuiiber of enuors ¿¡ud
type (uf ernors fon tEn tutee guoups luí xvúrcls and psetitltt’vonés
are sho’vn iíi TaEles 3 ané 4.

la lEe analys le of xvorcls. lEn /‘ vaíoes fon hin cii ffnncnt

ANOVAs xvere as follo’vs: adéitione. [(2, 106) = .55, p =

.57, MSE .98; ‘voré-sion ‘voré convensuone, F(2, 106) =

6.78, p <.1)1; MS/E 1 .01; phoaologinal enors, 112. 106)
31.0, p < .001, MS/E = 89.9; reversals, [}2, 106) 113. p
= 32, MS/E = .16; omissioas, [(2, 106) 28.1, p < 001.
MS/EaJ030.3; nepelihiouis, [(2. J06) = 89.7,12<01)1, ¡SISE

¡47.2; subsliíutioas. ¡-12. l0(i) 37.9./u =.01)1, ¡SISE =

5597; ané total numben of nrrors, [‘(2, ¡06)
MS/E = 2781.6. I’Ee surface dyslexics ané phonological
évslnxies eomuiiiítetl a sigsiifieanlly bighen nouííber of críors.
a ad la panlico 1 un. phonologí cal eí-nons, orn u ss toas, uncí
subsílluliotís. th¿íuí chié youuígen tiornial unadene. Tlínte xvnrc
no slaíisíieahly siguíilie¿tal differnuíces bnl’veen yoííítger ííununal
unadeus ané tEn dyslexic sííbtypcs la adéilinuis ané unversais.

la lEe analysis of psnudoxvorés. tEn E values for lEe
éiffeneat ANOVAs ‘vene as ¡olloxvs: actéiliosis, [(2. 106)
.70, p A9, MSE = 2.41; phonological níions, [(2, 106)
52.4, p <.001, MS/E 161.0; neversals, [(2, ¡06) 6.83. p
< .01. MS/E — 6.29; lexiealizalioae, [12. 106) 7.19.~ <

.001, MS/E = 4.29; ornissiors, [(2. 106) 43.9. p < .001,
MS/E = 1129.9: nepetliloas, [‘(2, ¡06) = 4.60, ~u< Oh. MS/E

.72; subsiiiuhions, [(2, 106) = 2.40, ¡2 .09. VISE 51)2:
and total siomben of etiore. [(2. 106) 959, ~ < .001, MS/E
a 7846. lEene ‘vas a sigsiificanlly ElgEer nuaíbcr uf chore.
atíd in particular reversais, lexicahizaíhuas, atíd (irniesiolte for
bíulh dyslexic sííbtypes lhíatí for lun ytiotiger aurní¿íl ‘eLidIere.
exeepí la ~uhionolcígicalentole, v~’Eere yooV)gei normal ucLídeus
¡nade signif¡eaatly rsioue errore Ihatí hin tlyslnxic stililyl)es.

Pho¡tolo gua! A,votcnn.ss

1f lEe subguoopiuíg is vallé, plioaologicai éysinxics choclé
pnrfcunuíí uííoue jucmorly otí tEe ¡uEoaologicai ¿txv¿utCsicts5 laus
tlíait ytt un gen íínruíí ah rnaclers, atíd Ibis wo oh tI e tiluluorí a

sjieciLic delici t la jultonohogica u procese inc. whereas 5 hete
sucio ié be a tu cli fiercaces belxventi siurface <¡ye1 cxies atící
vcuoticnt normal ue:ícleís cutí the uliotiological axxareuictss l¿íeice.
‘la bieSe <u uit ¿¡ jtic ¡ ííe¿íuí e :tti cl st Lití cl:tíd dcvi LIII oh e fcur 1 líe lii ncc
groo pe la e¿¡cE ofilie plítíno <igica1 axvareííess tasEs -

ANOVAs (br cuíte factor (vtuuutgen itttratLll reLídere xc
uuiouiologic¿¡i éycinxies vs cuí-tace dyclexies) xvete cotidíuelecl

usí nc llie ti u mluer ccitt-ecl tespoases as a clcpeuícleíít. vatiable.
Tun A N OVA <itt lEe odcl— ‘voré— oui tasE ‘vas sIal 1 sli cali y
significaní, I(2. 104) a 9.48. p < 001. A niultiple
eonipauison lesí tndieL¡ind thai yoíííígen V)onrnLll íeadcts seored

Igl] licaatly higher llían did uhonological dye!exics. ¡(Si)
= 4.50, y < .001. ané curface évslcxicc, ¡(82) = 2.19, /2 <

.05. [‘lic AN’OVA otí lEe uuhcutietiie seguíícuííaliotí ticE unvealecí
síatisuical uy cignificaní tu fferences. I-’(2. 105) = 326. <o <

05, Liad din ¡cci inéiealecl thaI u En yoo agen normal neadeus

1íenfcírtneé cinsiificL¡tilly Eigiínr ihiLín chicí pliotiolcugical
dyslnxles, ¡(5]) a 2.56, y < .01, ané cítribee éyciexics. ¡(82)
a 38(1. p < .1)1)1. A so, tEn ANONA (un lun phoneuiíc reversal
tevealecí siííiilar resulte híecause diere ‘vas a sialishically
sietíiflcaítt clifleteace. [(2. ¡(15) 5.9.5, ¡2 < .0). ¿md tite
lees ueve¿ílcci tií¿íl yootigen ííonuíí¿.¡l ucacicus ceorecí cigailieaady
líighíen llían dicí sorface dyshnxics ¡(8~) — 3.84, ¡ < .001.
ami phícuutolcugica u dvc exles, ¡(50 = 3.72, 7) < .0(11.

Ci la t teadit íg tosks

Stírface éysiex les e Eou íd perfuniií reí alive y ~íorurly(ití

lEe visual tasE. penhape reflecting poscible prúbleme ¡a
icnoxvleége of ejueel fie ‘voté cpellings, ancí phonculogical
clyslexics sliotilcl jmerforní relaíively pucunly tutí a plioaobugicai
las E - Thene xvere ¡tú siat st leal ¡y si gal fican u di ffnrences
bnlween plionohogical éyslex les atící conface clyslexice si

visu¿é tacE. ¡(61) = 9] , ¡í 82. (un phonohugical tasE. ¡(61)
a .09, p = .85

Discítesicun

A regunssituui—b¿teed procedítre inu’oclucec¡ Ev Cadíes atid
Ccullheaut (1993) ‘v¿oe empícuyed tú iéen¡.ify clyclexic stuhítyjues
ir a iranspatetil otíltographiy. Ciii circuí iclentifiné as clyciex les
‘vele elassi lino] alO diflenení sobiypes, chiLtnaeinni/eth by
difíletílties Luí tísítig. LI hexicLul ]unt)cedllirc, tun phicutitulogical
rcuule, nr bol Ii. fxvenl y chi cl ten ‘vete icíe al 1 fi ecl ac
p Ecuncu logica u dye mi ce by u si ítg lEe lwo seaílerp¡tule ané
regneseioíís. ¡ lcuxvever, ‘vEna cía-face cívelexice xvene delineé
liv :.lge—aiLitclied eotlipaniscu;ts. 48 cliiíd ten ‘vete dcii ¡.1 ¡ucd
LoitI 29 “cre uícuí icleuííie:íl Icí íltcuce icletíiifiecl ircuuíí lun
reaclin c—leve 1— rnatehed negtessicua lince.

Deve lcu¡uuííeaíal piícímíitunical éyc u exi¿í íe a1u¡uatcal y lees
eonitnoti la Síu¿íutishí ihatí itt Enghish, LIsié lucen fiuíclitíge
suc nest lhaí hm chuce i fi e unilicugra~uuile cliarací en sí i es íuf

¿iluliabetie l¿íV)guagee coclé ex lulaití hm eliffcreíícns lttutid iít
lun elodine ¡rcuííí Etighislí ant

t Spatíish. lun situí
1íiieity tít lEe
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Tabie 3
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Table 4
Gnuíp Mea,,s, Standard Deviadotís. ¿oíd ¡—Eh/tice itt cadi of ¡lic Errors Anolvged iii />vcudoworcLe

Eruor Gioutp

Addiíions RL
A
SD
PI)

Pbouíological Emrore RL
A
Sil
PL)

Reversaie RL
A
SI)
PL)

1/ SD

87 1.01
54 .69

133 247
125 125

4.36
.51
88
5t1

.10
II

-77
9(J

258
77

1-lo
.69

31
66

¡.12
133

A SD

167 -1.18
—¡89

8 7Q] «

05

—71>

~363~~
—3.2t~~

Lezleal izaciuuus LO
¡4

.69
70

31
.3-5
93
.98

1.48 228

1144
9,811

.25
2.59

.02

5-lo

32
6,21
785

650
509

63
80
.14

4.39
78

458
4.92

‘EolW Errare RL 1328 8.61)
A 4.22 200
St) 21.33 962
PD 21(X) 84(1

No/it RL Readiag—lex-ei—nialchíed coninole: A = Age-níalcbed eouílnohs: Sil Stínface
~p <05 55p <.01. 5~p < 001.

phonolúgical síruntune of Spanish atíd tEn eEahlú’vaess <uf líe
únrhognapby ehoalé fosten phonúlogical processing la narly
readiag. Signonini (1997) nnjuoíied thaI wúnd rnadiag círaleglee
fnorn Spasiieh-spnakiuig chíllénna éisplayed a leíídeacy lo tuse
a phonological necodiag mechaííism la ‘vúré neadirtg

WiIE negaré lo surtaen dyslexia. oor reee¿írch revealeé a
greater ¡uroponiion of sonface éys]nxics—coínparnd ‘vilE
phonulogical dyslexies—tban observed in Enghish ehudine.
Lexical rnadiag le mss relevaní luí Spanieb, ané tEle neason

625 ** * .l2** *

~I063*** ~11,62***
14

dyslexics; PD = Pbonologleal dysínxies

infrequení use of lEe lexical prúcedure would lEus cause
dimeulties fon lEe Spaiíisb readers lo maeler din direcí visual
route tú read. la tEn French language aleo, Genaré el al.
(¡998) fouííd there ‘vere many more surface dyslexies in
lEch’ stody lEan iii tEn elodies conducía! lo examine Englislí—
epeakisig ehíildu’en. TEey suíggnslnd lh¿íl tEn dieenepaney fouuíd
itt lEe nelafive ¡uí-opoulioa of phonological atid confiten proliJee
la EngI i sE asid tLneneh suggesí thaI lEe nalure of lEn
impainuiení le stroagly delenmisied by tEn relalive importaren

Pi)

—1.37
—2.77~~

.18

6.55*5*
07

1.69

355*5*

30l~~
1.69

RL
A
SB
Pil

RL

43

Ouuíiseioas

Repellí ion e

3 75>5~
344**

—3.51 ~

—318< *

—.05

—9,1 1~~’<

8ubstiluhl 0V) 5

A

SD
PB

RL
A
Sil
PD

Rl.
A
SD
PD

249~
21.93**<

1.!J

1.79

~2.I0*
9j5***

—1.28

—1-ls
>773***

cou]d explaiíi wby ¡benn are more soiface dyslexies. TEn of ¡En aaalyiical aré lexical kno’vJnégn in lEe cúunse of
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Table 5
(¡roo;) Meatíx atid S’¡oncíard Devia/ions itt each of ¡he Plíonologieal Awarcnesx Tasks and o/lucir Rcaditíg Tasks

Task

Céd Wuírd-Oul

Photíenín Snguíínnialintu

Pltííuíenín Revereal

Visual fasE

Sil 2672
Pil 2525

Phonological TasE
A
SD 16.78
PD 1669

.09312
3.75

Note. RL = Reading-levei-malehied controle; A
5p <(15 ~ <Oh. ~ <Útil.

devel<upmerí. t’Ee souree of individual diffnreaces la readiag
bet’veen olden children cúuld be tEn lransihiúa from lEe use
of grapheme-photieme correepoadeaces lo lhie developmeííí
<uf a complete amalgamalion belxveen tEn oríluographle asid
phosiological idenílíles of ‘vot-de. More necenlly, Ho (2001)
foatíd in tEn Chineen logograpble wnilisig syetem a diffnrení
dysinxie neadiag paIlera frurn thaI of EnglisE readiag aré a
similar dysíexic palterr tú lEal of Spanish readisig. TEn
propúrtion of chilérca ‘vilE a curfaen dyslexic paIlera ‘vas
grealer Iban lEn prúporlion ‘vilE a phonological dyslexic
pathnrn. TEn complexiíy in graphle appnarance of Chineen
clíaraclere woold be >1k-ely tú cause difticulline fon clílldren
hcarniag lo nead. Wheneven chlidren use thnir hexical
puocedure lo read, tEey have lo deal ‘vilhí tEn complexily of
lEe interna? síruclore of Chineen nhanaeíens. Iii adéilion, lEe
plionetie componente of Clílaese clíanaelere are onuehiable,
a¡íEoogE oven 80% of Chineen charaelere aun phonograune.

Qn tEn olEen Eand. eludies in EnglisE have preenruled a
nonsusleal pieture nf dnveiopmeatal devianey ané
develnpmeníal lag thaI appears lo charactenize [he
phonological ané sorface eobtypee (ng., Manis nl al., 1996;
Samuelson, Fiansínóní. Leijon, & Maré. 2000; Stanovich el
ah., 1997b) I’Eonologieal dyclnxia neflecle developmenta¡

= Age-matehed controle; Sil = Sonface dyelexics; Pil = Phunotogical éyslexics

deviancy ‘vEnteas, in noatrael, surface dyslexia resemblee a
fon of dnvelúuumnrlal delay SíanovicE ni al. (1997b, p.
123) poiníed úuí thaI “sorface éyslnxia may arise fnom a
tuilider fon of phonolúgical deficlí than lEal of tEn
phonúlogical éyslexic, buí otie corjoitied ‘vilE exceptional¡y
itiadequate rnadisig expenience.” Húwever, in tEn curnení
study. botE surface atid phonúlogical subtypns represeril
deviatiúsis frúnn sionmal devnlúpmesilaí, because botE
perforitied more poúrly Ihar tEn youngnr chiléren in
aiíalyziuíg tEn phonernie sínuclore of spoken ‘vot-de. In lEn
Freach language, Getíaid el al (1998)aleo fúund lEal entúr
analyeis cilé ant valiclale clyelexic eubtypes,ami Sprnnger-
Charollee, Colé, Laeeí’l, asid Serniclaes (2000)found epecifie
defielís in phonerniea’vaneííess asid ja phúsiologieal ehoní-
lenm memoryb<uíh for phonological and surface dyelexics.

We aleo osed tasEs lEal lapped orthognaphicskihl la order
lo lesí ‘vEetEer thnne ‘vere diffenerces belweesi surface
dyslnxice aad pbonological dyelexics Surface éyslnxice are
aseumed lo be unlaíivehy p<uor 0V) tEn orthogiaphile lask, ‘vEicE
‘vould refincí poseible deficlís in kno’vlndge of specifuc ‘voré
spnhhiage. as lías benn used iii previous resnarch (ng., Marie
el al., 1996; Síanovich el al., 1997b). However, tío diffnrencne
bel’vnen lEe gnoops ‘vere foané ¿md thai is probably don lo

A

—245~’

SD

u-sl
101
192
257

¡.42
1)73
244
2.18

tirou¡u

RL
A
Sil
PI)

RL
A
Sil
PB

RL
A
Sil
PB

M

863
946
6.81
695

8.68
951

6.72
7.69

7.32
876
4.50
5.00

Sil

2.l9~
760~~~

380~~~
474*5*

354*5*

628~~~

PB

~
89

256~~
4,57*5*

— ¡.47

372 * **

657*5*

—.62

247
1.21
275
3.31

RL

A

RL

5,1)7
6.14

.91
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hm lacE oseé lo hesí <iii hicugrauihiicLiu uuiocessiuig becatíse it dicí
not inelude recahl of spceific spnlhiag nr oríhographle
¿íwaueuinss (cee fon exauií1íie, Siegel. Siíaue. & Geva. 1995)
Neveríhnlnss, acecurdi ng lo lEe u 1 leuaí ore u-evie~’ecl bv
Síatiovich el al. (1 997b), it lías beetí shiown íhaí in indíviétiale
‘vithi naéitig disabilities. lun oulhíuguaphiic puoeessiuíg puíuiuleuííc
ate lees sevene lhían lhinin ¡uli(unoíogicLil ptoceesing probleuuís.

la conelosion. llín al tu of llí le st ucly ‘vas lo exauííinc lhie
éyslnxic subtypns ‘vilhíltí llie coníexí oía teaciing-level ni¿iích
a a IrLítí epancuil orthcgraphiy (le., tEn Spanishí language).

We examineé ‘vEntEen lEe di Ifenencee la lEe oríhograplíle
systems has an infloenee 0V) lEe inciénace of évslnxie
sublypes. We líave shioxvui thai, ¡a a transpaucuil onthogu-aphty,
developuierilat dystexies do ftírrn a houioaeíueoííe pOpulLltiOU

‘viIE a uniqun unéenlyisig phoncílcugical impairmení.
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APPIBN[)IX

Síl muí i ucecí in lEe slocly: Fatií lijan ‘vcírcls

A tittutp Rl - (.iruíct
1í u tiruiuílí

¡¿cm tratisiatjot¿ PL
¶1 Sl) NI St) /14 SL)

Anoz mnicel 363 848 3-44 1680 811 ¡624 u ¡¡¡4
Ruda ‘vedéingí 376 1004 464 ¡‘794 873 lÓltí 121)3

Canía bedí 383 1h28 940 1h56 289 l49tí 131)6

Comer lío nací 376 843 335 132~J 628 1566 1230

Gatcu u caí] 391) 1142 2276 1 360 liS ¡ 1364 843

Ojcí leyeJ 389 81)1 244 ¡¡67 459 ¡3 u 8 11>53

PLítjo[cotírt] 367 ¡¡18 Ii 80 ¡611) 774 ¡539 151)6
Plato¡dish] 376 839 237 1475 784 1h22 ¡liii
Ánbuui mecí 3.85 1301) 1483 21)94 1385 1846 ¡746
Cine leinernal 378 ¡226 564 2h20 1319 1724 ISiS
Fuego fmI 385 884 327 1762 11)21 181)1) 1486
Gama [etapiel 3.63 904 339 ¡‘435 711 179 1376
lluevo [eggl 3.73 ¡454 2954 173t 712 21)t6 1984
Jugar [lo play] 382 985 419 1713 813 1696 1353
Largo [iongl 369 11)72 487 1874 848 11í78 ¡951
Lechín mllE] 3.71 1012 315 1747 1217 1569 1147
Abecedario [alplíabeiJ 381 1584 2132 2196 1471) 2353 2189

Adelante [forviaré] 365 It 83 498 1914 917 21)18 1591)
Amarilla [yeiinvij 3.65 1083 447 2345 161)1 2226 1811

Apellidos [surnaune] 3.81 1130 560 21)95 1487 2176 1579

Camiseta [oadnrshin¡j 38] 11)9 660 1735 793 1867 ¡324
Divertida ifuanyl 368 ¡1)29 467 ¡71)5 942 2529 21)15

tíabilacluin [ronníl 373 1185 468 2h56 1426 2226 886

Plasíllina [piaslicinel 3.78 961 314 1756 939 2447 24i9

Ascensor [116] 3.67 992 521 ¡537 686 2516 2320

Bolígrafo [pca] 3.75 1188 934 1718 848 2178 1425
Bescalzuí [bauefooi] 376 1002 592 1939 81)1) 2191 1849
Funcionar [lo iuaclioííl 368 ¡01)7 51)9 ¡735 653 2729 2491

Lágnitutas <learsí 3.66 978 372 1584 993 2372 21)83

Merienda [snaek u 3.87 934 345 181)7 1268 2h11 1723
Nochebuena [Chnisimas ¡Wc] 380 ¡012 418 1913 878 2553 2333

Servicios Ilavalnniesí 365 858 344 ¡646 11)87 2562 2467

18

A’c>/c. EL = Faitujiiaritv eoeffíciertl: A = Aun m-ttclíed cuítitíutls: RL ReLudirtg-lnvc-i--uuí¿ttebed cotítruile: 1.) -— Luyelexie eruiafr
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Sí 1 tutu 1 oecd iii 1 líe su tiéy: I’snucluixv&iicls

/5 Giuí~t1u
Iteití [trartsiatiuííí

51 SL) NI

Redas hill 439 592

Nate ¡Sl 531) 1532

Ptuuce 111)4 278 1949

‘ultia ¡283 1171 1598

Fecuí ¡1)58 337 1583
Sunuis 1 ¡46 452 ¡594

Alaes 11)67 523 1395

Serotí 1 149 404 1663

Indos 11)16 378 1538

Belce 11)62 468 1465

tasda 1237 717 1 tul 9

Itísnící 17 It> 39 ~Y 1920
Vetícluir 1527 653 21)49

Guíluíí¿ír 1721 851) 1929

Nt isí la 1657 1034 1884
Taituis 364 678 21)77

Geitííuur 1545 671 21>69

¡‘alcluuus 1321 539 u
l’uultuííí 141 l 1t48 1812

Ritgtí 131)7 45<) 1871

iesgtít 1328 409 1685

john ¡497 592 21)92

BruÑís ¡455 570 ¡793

Lailia 1471 1h46 1763
l’oiriaeuus 1166 41)8 1586
Sucires 1138 347 1862
Joíiiaalo 1542 782 u 802
ilelnieu, 1331 521 1817
Bocueto 141>3 554 2300

Pruilolo 1375 724 1913
Socanos u u 38 327 1767

Cuídicl¿ís 1661) 961 1928

Setuclací 1246 421) 1637

Ensiles h3~9 1073 1656

labiles 1745 11)6<) 2321)

Putiltílcí 1383 616 2511
Reaperlal 21)12 ¡437 2325

Talgoabnuis 1647 866 1877

Liasosnial u ~79 u l>83 2080
Mestruyetí 1712 983 2514

I3itícatiicir 1837 ¡098 2521)

Itireurca, 1447 767 2563

Puetí 1 íiutt ir 1 76(u 773 2154

Betimacer 1345 541 2381

Ciíuí¡legiul 1628 804 2166

Benejelas 1528 634 2h54

Duisghubis 1765 975 2234

Beutgehiuí u 478 6u)4 “045
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1998

1576

1703
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1728
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