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Abstract 

Typical experiments mvestigating the accesslbility and/or role ot prH1Clpk .... of( 1111\ Ct ~i11 

Grammar (UG) in adult ~econd language aCljlllsitlO1l (SLI\) u\e .\ "ntlt'n gl.1I1ltll.lIh:alm 

judgment (GJ) ta~k. 10 \I1fer knowledge nt pnnclpk\ or ll(, l'III..' jllc\t'nl 111\l'\llg.ltllll1 

exammed whcthcr ~lIbICt·ts would Jlldgc \cnlellt'C .... dlffercllII) III Ihe .1l1l.11111Ild.lltl) (h.1Il 

the visual. ft wa~ hypotheslzcd that ~ubJl'ct\ tn the allral COl1lhtlon would hl..' le".., an:III.llc 

and slower atjudgmg sentences violatlllg the ~ubJaCl'ncy pllIlL'lpk Ih.1I\ ~lIhJl'l'h III tl1\..' 

visual condItIon Four language grollp~ werc tc~ted, ESL (Englt~h .... l'rond lang'I.lge) l,SI 

(French second-language), Ll.E (Enghsh first language) and LI F (French III',t 

language), Suhject~ were a~~igned to CIther an aurai or a wawl condll1on; thc ~.1t1ll' 

sentences were presentcd via computer. The target \ullel1lT\ plc:\cnll'd 10 the ~llhlC:ll .. 

were declarauve sentence .... IIlvolving emheddcd qll('~tl()n~, ,1\ weil ,1\ ungl .1ll1l11i1tlca 1 wh 

questions which vlolated suhjacency. The prc .... cntal1on tIl1le~ tOI ail \l'lltCIlCI'\ WtTt' 

matched across conduions Accuracy and Il'actlon ume tn gra1l111WlIL'.duy 11ldgllH.'l1t Wt'Il' 

measured. The hypothesls that .... lIhjects would hc ~lowcr and Ic: .... \ acculalc III Ihe ,\lual 

condition than the VISU al one wa~. ~upportcd Furthl'mlorc, ",uoJI'Cl\ WL'r1' le", alllirale 

and slower to judge violations of ~lIbJacency than other ... cntCI1CC'i, III holh TlIodalll Il· .... 

The detrimental effects of the auditory ta~k on judgmcnt~ wa\ Illo..,t pronollllll'd lor thl' 

L2learners. These resuJts are discus~cd in thc contcxt of the IIIformal1wl1c" ... and valltllty 

of outcomes derived from GI tasks, and the ways lf1 WhlCh they arc pn:\entl'd . 
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Résumé 

Le, expénmentatJon~ typIque, examinant l'accessibIlIté et/ou le rôle des principes de 

Universal Grammar (UG) dans l'acquisition d'une deuxième langue à l'âge adult utilisent 

une t[!Che de jugement de grammatIcalité écrite (lG) afin d'inférer une connaissance des 

pnnclpcI, de UG La pré~ente investigation a exammé SI les sujets lugeraient différement 

IcI, phral,e .. dan .. la modahté orale que visuelle. L'hypothèse est que les sujets dans la 

condition orale I,eralent mOInS précis et plus lents à juger les phrases violant le principe 

de .\ubjacency que le., sujets dans la condition visuelle. Quatre groupes de languages ont 

été mis à l'essai; ESt (English second-language), FSL (French second-language), Ll.E 

(English first language) and L l.F (French tirst language). Les sujets étaient assignés soit 

à une condition orale ou bien à une conditIon visuelle; les mêmes phrases étruent 

présentée~ par ordInateur. Les phrases cIbles présentées aux subjets étaient des phrases 

déclarative .. impliquant de~ questions enchas)ées, aussi bien que des questions non 

grammaticales avec des mots 'wh' qui violent la subjacency . Le temps de la presentation 

des phrases a été agencé aux conditions. La précision et le temps de réaction au jugement 

de grammaucahté ont été mesurés. L'hypothèse que les sujets seraient plus lents et moins 

précis dans la condition orale que dans la condition visuelle a été supportée. De plus, les 

sujets étaient moins précis et plus lents à juger les violations de subjacency que d'autres 

phrases. dans les deux modalités. Les effets nuisibles dt~ la tâche auditoire sur les 

jugements étaient plus p.rononcés pour les débutants L2. Ces résultats sont examinés dans 

le contexte de l'instructivité et la vadilité des conséquences dérivées des tâches de (JO), et 

de la façon dont Ils sont présentés . 
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Ul1lver~al Grammar and Second Language Arqul'\lIlOll. 

The effect of modahty of pre ... ent.ltlOn on .1 ~ralllll1.II1l'.lltly Judgtl1l'llt t,I!\J... 

1,0 Introduction 

The acce~sihility and role of Universal Gramm<ll (li ( 1) III ~L'l!llld lal1gll.I~t.· 

acquisition (SLA) h,l~ yet to he dctefl11lned S 111 cc ChotmJ...y \. ( Jl)X 1.\) (,0\ CII1IlK'llt .md 

Bindmg (GB) thcory, rC'iearchcr.., have cnthu,I.I..,!ll .. lll) .Ittcmptcd Il' .Ippl\' (;B Illeol\' III 

the investIgation of adult SLA GR thcory ."'~1l!11l" Ih.\! prlllL'lpk ... .Ilul P,II.III1Cll'l" (lI \ I( i 

constitute an mna te body of ~1I0W Icdgc wl1l<:h CO!1..,lra 1 m IIl..,t 1.II1).'.lI.lgl' (1 1) :leq LI "1 fi li 1\ 

(White, 1(89) The pnnclplc'i arc ulllvcp,al ItngUl..,tlC plOpt'ltln lotlfld al 10..,., ,III 

languages, while the parameter~ rdentify the extcnt of vanatlon ,WIO'" 1.1I1gllagc" Wnh 

the specification of ~omc of the c()n..,traillt~ whlch I1lr~ht he opcr,l!:ng III I.lnguagc 

acquisition, rc~earche[l; w-::re ahle tG Inve..,tlgate whether the~l' li III Vl' r..,,, 1 III !Ill rpk" and 

parameters are accessible to adult second language (L2) !calllcr, (WIIII('. Il)XX, Bky 

Vroman, Fehx & loup, 19X8; Schachtcr, 1 <)~(» '(owcycr, dc,",pllL' UVl'l " (kt ,Hie (II 

respar('h using different de~lgn'i, II1vc~trgatIng dllfen.:nt I,mguagc\ and Il''l1g drllen:nl 

subject populatIon." rchable and convll1crng evidcnce conccrntng l)(,'" alcl'\"lhlllty 

and/or role in SLA has yet to be acculllulaled. 

A probable account of why ~ne as yct c(\nnot cOllvlllcmgly argul' Inl 01 agarmt a 

role for UG in aduIt SLA may centre around methodologlcal l'''~l!t'... Hc..,ean her .... ..,urh a" 

Chaudron (1988), Bley-Vroman & Mastcrson, (J9H9) and BmJ..,ong, (J<)I'«), ]1)92), have 

explicitly outhncd how methodologlcall ...... LJc~ <.,ll(.:h a ... rc"pon ... e hla"t'.." valrtllty of 

measurement and problenl'i wuh data collectIon can and do (cad ln tIll oll<..lu"rvc n:..,calt Il 

if not de aIt with properly, Neverthele"", the ... e mcthodologrlal COllccrl1'" haVI' oltell hn'/) 

neglected, as h evident In much of thc rc~earch conductcd ln date ("ce for exalllple, 

Schachter, 1989, Clah~en & Muy ... ken, 19~6). Rc\carchcr .. mu,,>t wkc methodologll'al 

issues mto consideration ~ince thelr neglect can Icad tn rcwarch that 1\ ljIH:<,tronahlc 

and/or conflicting (for example, Schachter, 19~9 wlth White, l <)~X). 



• 

• 

• 

Schachtcr (1 9X9) and White (19HR) each reported an investigation into L2 

!carner,,' knowJcdgc of the pnnclplc of ~ubJaccncy. Schachtcr'~ (1989) suhjccts were 

karner" Engll,>h who"c LI wa,> cllhcr Chmc,>c, Korcan, and Indone~ian. Whitc\ (1988) 

"ubjl,;ct,> wcn; al\o !camer\ of EnglI"h who.,c Ll wa\ french. Though hoth Whlle's and 

Slhachter', Il1vc\tlgatlnn\ mvolvcd L2 lcarncr\ of Engli~h, u.,ed a grammatlcahty 

ludglm:nl I(,J) la"k, and Il1ve\tlgaled the 'lame ulllvcr~al pnnclplc (~lIbJacency). they 

rCdl hl'd <III !crclll L(HlClu\lOn\ Namcly, White (1 9HR) argue~ that ~ubJacency is 

alTC"\lhk tn L2 Icamer\, regardlc\~ of the LI, wlllle Schachter (1989) -;uggests that 

"uh)i.lCcncy '" only 1KCC~\lhle 111 the L2 via tran"fer from the LI. 

2 

Bolh the WhIte (J!)XX) and Schachter (989) experiments med a GJ task in 

IIlvcsIIgatll1f.,! kl10wlcdge of univcr~al pnnciplc<.; The GJ ta~k lS a prevalent means of 

measlIIlIlg 11IlgUI\tlC compctence in SLA. Gl tasks are one~ in WhlCh sentence~ are 

prl'"cnlcd ln suhlcet .... who are then asked ro judge whcther or not the sentences are 

l'orrcel, gramllliltlc,ll, good and ~o forth. There are both advantages and disadvantages to 

lISlng il (jJ ta\k One ohvlous advantagc h, that ~uch a task allow~ cxpenmenters to 

t'omtruct Ihc \cntcncc'i \11 ~llch a way that thc specifir ' pnnclple (or lingUlstic 

phenolllcnol1) undcr 1nvt'~tigatlOn Will he 1I1c1uded. If the expenrncnter relies on 

spontancou\ prodllctIon data for c\ample, the 'iuhJccts may never produce the structure 

the cxpcnmenlcr 1" mtcrested 111. Thcrcforc, GJ task~ allow for a degree of control over 

the cxpenmcnt ~II1CC slIbJccts arc forccd ln (.'onslder the specifie structure under 

lIlveo.;trgatlon. and the cxperimcnter can Indude Violations of that structure (White, 1989). 

Thclc ale proh1cm~, howevcr, 111 tl'.lng a OJ ta~k. 

Bmhong (1989) argues that Cil ta"ks can he somcwhat limited as to their 

infonllalivenc~<; hccall~c ~uhjects could bc exhibiting a response bias in judging the 

sentencc... Bmtsong (l9H9) also suggests that ju~t because a subject correctly judged a 

sentencl' docs not guarantce that the subject recognizcs the structure being manipulated. 

For e'(ample. If il slIh,lcct wcre 10 judge correctly a VIOlatIon of a umversal principle as 
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ungramrnatical. the experirnenter cannot be sure th.\t tlm, suhll'l't h.l' \",10\\ kdge .lhplIt 

that particular universal prinClplc SubjeL'h m.IY not atll'lHi ln '\'I1I.IClll' \ .In,lhll-" \\ ht'Il 

doing Li GJ lask but may Indced he ilacndmg ln ,cm,lntll' CI IICII.I (BIl\hong, 1 q~q, 

Kellcmlan, 19X5). Furthemlore. a "uhJcL't 1l1ay "lInply Iloi hL' l'tlp.lhk ot Iht..' 

meta1ingUl~tlc ~kllb nece~~ary to pClform "ul'cc:-.,flllly un .\ (i J la,\... 

The problcm~ of u~lI1g GJ ta.,,,~, hnwcvcr. doc" nnl IllC.1Il Ihat olle "Ill ln Id .lh.ll1d\ III 

such Li measure. Sorne of the prohlcm, can he aVOIdcd Il ,ubll'ct" are ICqllllCd 10 1I1l!1-~l' 

both grammatIcal and ungral11ll1<lllcal "clltcnl'C\, thcll "lIlTL· ...... t III pcrform:tlll C 1 ... 11111 I\..l· 1\ 

to be due to a rcsponse bw.,. FUrlhcrtll0re, lISlllg Ir nglll"l Ic.1l1 y nal v ... · "lIhjl'l'''' (1 l' , 1101 

linguistlc students or pn"lfc~~ors) in 01 lier tn ohwn 'truc II1tllIIlOI1'" (Hlld ... llllg, Il)l\l») alld 

acquiring proflciency mca~ures tn ohtalll hO!l1ogcnol\<; gloup'" ot "uhJL'ct~ rlUl hL' IN'IIII III 

enabhng expenmenters to conduct ~Olmd re~carch. 

A methodologlcal issue central to the pre~cn: ~Iudy. wlllch ha,> only rL'l'l"nlly 

attracted attention, is the modality 01 ~tJmulus prc~cntall()n (wnltrn ve""lI'> aUlal) III (i 1 

tasks. Modahty IS a vanahle whlch ~hould he cn!lsHk'rcd "'lIll'C il dll krrlH L' Illl1lodallly 

can lead ta differentlal re~panding whcre subJert ... may h:: mOle al'l'urate, O! ,e"polld 1I11lle 

quickly, in one madality than ln anolher (John"on, 1 <)92, l'alg, 1 (JIJ 1) 

This the~is WIll conform to the followmg \tr"lIure, the IlllplllilllOIl" ot lJ( j III 

general, and ~peclfically 10 SLA WIll he comldercd A dl'>CU"\IOIl of ~pl'cllll 

methodological problems will follow to demon,trate the vall<ilty of the clalllllllat 

methodology can and does detrimcntally affect the outc,lllle ... of rC..,C,lIl Il '1 Ill' I ... 'IIC (If 

modahty of stÎmuli pre ... cntatlon will then he dl,cu\"cd to dCIllOII\trdte how llIodallly 1" a 

methodological concern that can he contrnlled anù Improvcd UpOIl "1 hl' l' X penmental 

investigation undertaken in this thcsI~ h then de,cnhed and cI,,,cu,,,,cc! "" an cxamplc 01 

research cl carl y demonstrating the effeCh of modallty on ,lIh/CCh' rc"pondlng on a 

grammaticahty Judgment (GJ) task . 
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1.1 Umver~aI Grammar und Second Language Acquisition 

1.1.1 Univcr::.al Grammar 

(,h()rn~ky ~tatcd "UnJ\lcr~al grammar may he thought of as sorne system of 

pflnciplc~, eommon to the ~pCCICS and available to each indlvidual prior to experience" 

(ChOl1l\ky, 19X1h, P 7). Chom~ky\ (1965, 1981a) proposaI of UG suggested that 

c1llldrcn have an mnatc kn~wlcdge of certain universal linguistIc principles. UG then is 11 

~pCl'IC~ ~pCl'l f le capaCIty whI<.:h IS the basis for acquiring language. Chomsky's notions 

of language acqlll~ltJon werc partJeularly provocative hecau~e they overthrew the 

prcvinll~ly hcld bchef that language was an arbitrary system, learned by princip les of 

repelltion and reinforcement (Skinner, 1957). 

The dcvclopment of the theory of UG wa!. motivated by the observation that the 

lingubllc input chIldren rC<.:Clve underdctermines thelr final knowledg~ of language. 

Childrcn hcar a filllte ~et of sentences from their parents or guardians while the y are 

Icarlllng Ihelr language, yet naturai language is an open-ended ~ct of sentences (Pinker, 

1(89). AdditlOnally, chlldren do not get information about structures that are 

lIngrammatical 111 their language (negative evidence) but rather, only hear structures 

wlllch arc liccno;cd by thclr language (positive evidence). This lack of negative evidence 

IS a ~iglllfkant prohlem 10 overcomc lJ1 explaining the chIld's successful acquisition. 

WJthollt negatlvc cVldcnce a chlld could conceivably acqlllre a grammar that allows too 

many stTllctllres, in es~ence It wOlild over generate (Pmker, 1990). For ex ample, if 

ctllldrell do not rel'Clve negative eVldence, they mlght never learn that fonns such as 

'Who doe~ John Itkc Mary and'?' are not grammatical in Enghsh. Most research 

Invc~l1gatmg the io;~lIc of negallve evidence to date suggests that children do not receive 

Ill'gallve cVldenrc In any Mlbstantial form (see Pinker, 1990 for a brief review). The 

loglcal prohlcm of language acqUIsition is lhat the child'~ environment does not tell 

hlm/her wlllch fonns are grammatical and whlch are not, yet the child is easily able to 

attain a grammar which c1early integrates information about grarnmaticality. 
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The theory of UG attempts to describe how childrcn karn whidl hnglll'ltl' 

structures are grammatIcal and WhlCh are not by accountll1g for the gap Ix'twl'l'n Ihl' 

linguistic experience a child Teceives and the attained hnglmtlL' l'ompctt'l1tT Ihe l'III Id \\'1\1 

acquire. This gap is accounted for by providlllg the d111d w!lh klH.l\\'kdgt' of 1,IIl).!uagt' 

before the Chlld even begin!. to learn, 1 l'., 'hUllt-ll1' knowledge. 'l'hl, "nowblgl' \' .. 

characterized by princlples of lJG which determine the fonn of any gl atlll11ar 

Immediately, therefore, the chlld'~ tast... lS con ... traincd hccall~e the gral11l11:t1 will adht'Il' III 

constraints outlincd by UG Language speciflc knowkdge 1 ... acql\lrt'd IhlOligh 11lt' ,lId III 

these principles which the child already has and does not need tn Icarn Therctore, 

certain errors will not OCCUT 111 child speech SInCC the Chlld alrcady tal'ltly "'now~ 

something about language (i.e., what the form of Ills/her gral1lll1ar t'OlIld (lm"'lhly 100" 

like). 

The innate knowlcdge of umver~al princlples hy It~c\f IS nol ellollgh 10 hl' ahk ln 

learn a language. The linguistic envlronment withll1 which a child devclop ... will 

determine which language is learncd. A child growlng up ln a French ... pcal-.1I1g 

environ ment for example will not become a native ~peakcr nf Rll'''WIl While :-'01111..' 

aspects of human language, are univer~al, there i~ abo much vaflallOn. Thne arc 

language-specifIe components to language learmng, hkc word ordcr (llacgeman, 11)') 1 ) 

ln UG, as idenufied by GB theory, thls language-specifie vanatlon " characlcri/ed hy 

parameters. The child has to determine what thc ~Cttlflg of a partIcular pararnclcr" hll 

example, the Enghsh child ha~ to leam that the word-ordcr parameler III EnglJ ... h 1'> ,>et fOI 

head initial, yielding subjeet-verb-oh]ect. The Japane~e Chlld, howcvcr, ha ... 10 Icarn Ihal 

the word-order parameter in Japanese should he ~ct tn hcad fmal, glVlflg :-.uhICCI-ohlcct

verb (Haegeman, 1991). Simllarly, other a~pect, of Jang\Jage~ arc ,uoJcet to paramclnc 

variation. 

When learning their language, chtldren u~c thelr mnatc knowlcdgc of 1Il11vcr,al 

principles as characterized by UG in addItion to the input rcceivcd m thclr hngUl ... tic 
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environment, which infonns them of the setting for a specifie parame ter (Haegeman, 

1991). 

6 

Subjacency is an example of a principle of UG which constrains syntactic 

movement m language. Linguistic constituents are regularly 'moved' from the deep 

~tructurc po'\iuon to yield a grammatical surface structure representation. S:Jbjacency is a 

condition whlch restricts movement of Iinguistic entities in cenain ways. 

The foIlowmg examples of sentences taken from Haegeman (1991), illustrate the 

need for a constraint hke subjacency. 

( 1) Poirottold me [ CP wheni [ IP he had se~n Miss Marple ti]]. 

(2) POIrot told me r CP whoi r IP he had seen ti last week]]. 

(3) ·Icp Whoi did (IP Poirot tell you [ cp whenj [ IP he had seen ti tj111? 

The subjacency condition accounts for why sentences (1) and (2) are grammatical white 

(3) is ungrammatical. The subjacency condition states that movement cannot cross more 

than one bounding node, where bounding nodes (in English) are IP and NP (Haegeman, 

1991). Therefore in English, no element may he moved past more than one IP or NP. In 

sentences (1) and (2) above, only one bounding node (IP) has been crossed when the wh

word moves to the lower COMP, hence the sentences are grammatical. The problem with 

sentence (3) however is that the wh-word 'who' has crossed two IP nodes without being 

able to 'stop off' in the lower COMP, which is already filled. Consequently, the sentence 

is ungrammatical (Haegeman, 1991). 

It is on the basis of ungrammatical examples such as (3) that Ross (1967, cf. 

Haegeman. 1991) proposed that extraction (i.e., movement of the 'who') out of a wh

phrase must be blocked. These types of sentences illustrate that when a wh-phrase is 

extracted from a sentential complement whose COMP is already filled by a wh-phrase, an 

ungrammatical sentence results. 

Subjacency is a universal principle, since allianguages which have movement 

rules must observe the subjacency condition (White, 1989). Subjacency can 
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accommodate variability across languages howevcr. sinœ what constttutl's a houndlllg 

node may vary across languages. As seen abovc. English has IP and NP a~ hOllndmg 

nodes. French and halian however, have becn arglled to have dll fl'rl'nt hOllndlllg Ilnde~ 

than Enghsh (Sportiehe, 1981: RizZI, 1982), namely, NP and CP rathn than NP and Il' 

In summary, a ehild leammg the syntax of hi~ or her language doe~ Ilot have 10 

learn the universal pnnclples sinee these are mnatcly ~pe\'lfled What the dllid 1I11I~t 

learn are the specifie parameter settmgs for dlffcrcnt pnnclp\c~. In the l'a~e ot 

subjaceney, the child does not have to learn that muvctllent cannot extl'ml heyond more 

than one bounding node, (since the Subjacency Condition i~ a part of UO), hllt dncs 

have to leam what the bounding nodes for his/her language arc. It 1" the hnglll~tll' II1pllt 

the ehild receives that triggers the parameter setting. Thus the child Icarnmg Engh ... h will 

learn the bounding nodes of English and not those of Italian and French. 

1.1,2 Second Lam~ua~e ACQuisition 

Over a billion people in the world speak more th an one language f1ucnlly. In 

many societies, one needs to be able to speak and comprchcncl at Ica"t one other language 

in order to function fully in their eommunity. Determining thc nature of thc proce ... .,l'~ 

underlying SLA has signifiean! Implications. Thc gcneral field 01 SU\ rccclvcd a Irl'~h 

impctus when Corder (1967) suggested that the procc~"cs and pnllclplc~ nt (lllid LI 

acquisition may be parallel and indeed idcntical to th()~c ot "duit 1.2 acqlll ... Jllnll ('Il"kr 

suggested that obvious differences bctween chtld LI acqul\ltIon and adult 1.2 

acquisitIon 1 dld not neeessanly mean that the undcrlying prO< .. T ... .,e., lh.ll ol'nu III Ihe 

learning of language were inherently different. As\uming ~lIll1ldnty, JI wa ... re:\\()lIahle tll 

determine how far chikl LI acquisitIon proce~~c.., parallclcd tho~c of Icarnlllg a ~ccolld 

language. As diseussed above, the theory of UG ~a~ largcly motlvated to :\ccollnl for the 

phenomenon of child LI acquisition. Thereforc, wlth regard., to SI .A, an ohvlou., but 

1 Sorne of thor.;e dlflerencer.; arc the contra,>t .. m dcgrec,> 01 \IKCC\,>f ul aU.jlll"lllon Normal dllltlren 
always su(.cccd ln bccornmg fluent but many adulte, have dlllït..u/ly rca(.,hJng nallvc-lJkc flucncy HI thw 1,2 
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indirect consequence of Corder's (1967) suggestions was to attempt to apply UG to adult 

SLA. 

A second motivating factor for applying UG to SLA is that just as there is a 

logical problem for child LI acquisition, so too there seems to be a corresponding logical 

problem for adult SLA (White, 1989). Like child LI acquisition, the input adult L2 

learners receive underdetennines the adult's final knowledge of the target language 

grammar. The quality of the input aduIt L2 leamers receive is also, in certain respects, 

comparable to that received by children. If the L2 input is degenerate then one might 

reqU1re intemalized knowledge of abstract propenies to account for success in leaming 

the L2. Correspondingly, if the input is highly simplified as in 'teacher talk' or 'foreigner 

talk' then there is still a gap between the input and the demonstrated ability of L21earners 

to induce the abstract linguistic propenies of the target grammar. 

A third issue which motivates the application of UG to SLA is that of negative 

evidence. While it is generally accepted that most child learners do not receive much 

negative evidence, it is conceivable that adults leaming in a classroom context could 

receive negative eVldence. Teachers May explicitly infonn their students as to what is 

grammatical and what is not through the course of instruction. Lack of negative evidence 

in adult SLA is still a potential problem however, hecause not ail adult learners receive 

negative evidence. For negative evidence to he useful, it must he consistently available 

and used by the L2 learners (White, 1989). Therefore, ail successful L2 learners who 

don 't receive any negative evidence must he accounted for. Furthennore, there is no 

guarantee that L2 leamers will heed the negative evidence that they might receive and the 

errors that adults typically make do not involve violations of principles of UG. Il would 

he difficult, ther~fore, for the L2 leamer to he corrected for an error never made (White, 

1989). 

Universal grammar and its principles offer interesting implications for adult L2 

leamers. If principles such as subjacency are innately specified, then one can investigate 
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whether an adult L2 le amer is sensitive to this knowledge in thcir L2. l'ven If thelr LI h.l' 

a different setting for subjaccncy. For example. if l TG wcre acces~lhk 10 adult langu.lgl' 

learners, then the Japancse Ie.lrner of Enghsh \\ould have \..now:l'dge PI' tht' pl1l1npk 01 

subjacency even though it was not instantlated III her LI. wlllch lac"~ tht' It'\t'"an! kllld III 

movement. If one were able to dcmono.;trate thal adult 1.2 !rarner, had "l'l't", ln 

principles of UG, then one I!\ potentlally doser to a compldlel1\1Vl' undl'r~tand\llg 01 IiI\' 

unconscious knowledge accesslhle to an adult L2 lcarncr. 

The evidence concemmg UU's acceS"lhllIty or roll' 111 adllit SI.A ha, lWl'n largdv 

equivocal (Bley-Vroman et al., 1988; Clah\\en & Muysken, 19X6: RlIchll'. 197X. 

Schachter, 1989; White, 198~~; Finer, 1991). EsscntiaIly, these studll''' attl'Illpled III 

ascertain whether or not UG plays a role III adllIt SLA, and If so. wh.11 Ihe nalull' 01 Ih.11 

role might be. On at least one level of analy~is thell, thc rC"l'arch ha\ a COll Il 11011 agenda 

However, the expcrirncnts carned out to date rarely have a cotnmon C0I1r111'I0I1. 

Bley-Vroman et al. (1988) lllvestlgated whethcr L2Iearnt:r\ 01 Fngll ... h, wh()~c LI 

was Korean, were able to correctly Jlldge Engh~h ~cntencc\, the LTUClal, target "entelll'l-" 

violating subjacency in English. The imponant a~pect herr I~ that III Kon:an, thcle i ... 110 

syntactic rnovernent and therefore, subjacency docs not apply. The IJlvc"tlgatlon, Iltell, 

examined whether subjects would exhlbn knowledgc of ~lIhJaccncy, wlllch they could 1101 

have acquired through LI transfer. The reslllt~ of the GJ ta~k revealcd th:11 1.2 learncl" 

were Jess accurate in correctly jUdglllg sentences than native ... peakcr\, hlll Iheir accllI:lcy 

scores were significantly above chance. The conclllsiom werc that adllll\ do have acCl'.,., 

to knowledge of UG; however, the author ... werc \cft pondcring why thelr L2 \carner\ 

should have lower accuracy ~core~ than thclr native \pcaker\ 

Ritchie (1978) al~o invesugatcd the acqlli~Jtl()n of Engh\h hy adult, nallve 

speakers of Japanese. Japanese has no nghtward movcmcnt rule\, whlle Engll\h ha\ the 

Right Roof Constraint which reMricts where a ~yntactlc clement may he rnoved tl) the 

right (Ritchie, 1978). The ta~k for the L2 learncr~ wa\ a OJ ta\k whcrc they wcre :I\kcd 
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to evaluate palr'\ of \entence'\ and determine which sentence of a pair was more or less 

grammatical than the other The reo;;ults mdIcate that the adult Japanese learners of 

Engh.,h werc followmg the con.,traInts laId down by the RIght Roof Constraint. Rnchie 

(197X) conclude., that UG is operatIng In L2 acqUISItIon. However, the subjects tested 

wcre not true aduIt Icamero;; (sInce the y had expmure between the ages of 8 and 13 years). 

Clah ... en and Muy-;ken (1986) revIewed previous longitudinal and cross-sectIonal 

rc.,carch on the acquhItlOn of German word order in adult L2 Iearning. They suggest 

that adult Iearners of German imtially adopt an incorrect rule for word order in German, 

and then, in order to produce the proper order, apply 'unnaturaI' rules to generate the 

correct word order for German. The conclusions reached were that adult L2 Ieamers 

acquire their L2 through generalleaming strategies and processing constraints. 

Furthernl0re, the rules that aduIt L2 leamers hypothesize are unnatural and, therefore, do 

not observe the constraints impo'\ed by UG. There are a number of problems involved 

with the Clahsen and Muysken (1986) paper, most crucial of which is they way the data 

are mterpreted, i.e., one way for LI data and another way for L2 data (White, 1989). 

Furthcrmore, theIr conclUSIOns are based wholly on spontaneous 'naturalistic' production 

data which makes it impossible to make any conclusions about L2 competence based 

solely on this kind of L2 performance. 

Occasionally the aduIt SLA studies within the Uu framework have been cross

section al and/oT longItudinal and/or investigate acquisition through means of a 

production-eltcitation procedure (Clahsen & Muysken, 1986; Flynn, 1984). Typically 

however, the research is more experimental in that subjects from a variety of language 

groups are tested and compared by means of a variety of tests which attempt to isolate 

specifie hngUlstIe structures as directed by the agenda of the research and which do not 

rely wholly on production data (Ritchie, 1978; Schmidt, 1980; Mazurkewich, 1984; 

Adjémian & Liceras, 1984; White, 1985, 1986; Bardovi-Harlig, 1986; Bley-Vroman et 

al .• 1988). White sorne researchers feel theIT evidence supports the notion that principles 
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of UG (like subjacency) do not opera te in SLA lSchachter I\)S9), othas ft.'d thelr 
, 

research clearly demom.trates support for the notion That Il1tcrlangu.lgC\- ,1dl1t'n.' tll 

universal constraints and that ~pcciflc prinrlpk~ l'an ~ argllcd tn hl' Iljll'I ,li IIlg III tlte .Idlllt 

L2 learner's JI1terlanguage grammar (SehIllIdt, 19HO, RltchlC, IlnH. Wlllle. II)X9) 

One is left wIth a resldual lInprc"~lnn of Illdd ln 1 tCI1L· ....... llter l'\.;IllllIlI Ilg 1 hl' 

research to date. Despite the effort!. of the rc\can:hcr ... \\ho havl' LOl1trlhlltl'd III thl' 

investigation of UG ln SLA, a defmlte "cn~c of amblgtllly Il'maln... ThllUgh 1l· ... l'.lIl hCI'" 

may obtain the re~uIt~ They expccted, (for cxample. Wh Ill'. 19XH. Bky VIOIll.1Il ct al . 

1989; Ritchie 1978) they often are left with enigmatIc re~lIlt" and/or furthl'r prnhklll" III 

face. One must examine the research more precl~cly III ordcr to I\olatl' pO'''lhle v<llIahle ... 

WhlCh cou Id contnbllte to the oppmmg ttndmgs 

Schachter (1989) mvt"!.l1gatcd whethcl krwwlcdgc of ~l1h,al'Cnly vlOlatron\ 

would he evident 111 subjccts whme native language dld not havc wh-movcll1l'llt (and 

therefore, dld not have ~lIbjacency suh~tantiatcd III thClr l,)) She te..,tcd ,uh,l'ct'\ whl) 

were native speaker~ of Korcan, Chll1C'\c and Indonc\lan Icarnlllg Engll..,h Nellhcr 

Korean nor Chmesc has wh-movement1. Korcan ,>peaker\ are !h\\lmed 1101 10 h.tVl' had 

any exposure to 'iubjacency In their LI while Chmc..,c ,>peakcr\ arc a..,\lIll1cd Ilot to haw 

had LI exposure to sllbJacency m conditIOns JnvolvlI1g Wh-l11ovcmcllt Indor]('\lal1 dol"-, 

have wh-movement but it is more re3tncUve {han 111 Engll\h 4 The w..,k lor the "'\lh,l'l'h 

was to judge the grammaticahty of dtfferent ~entcllçe typC\, ellhcr gr,lIlll11at ICal (the 

syntax test) or ungrammatical (the subjaccncy tc~t). Il the,>c 1,2 !camer\ l'an aCll'\'" (J( i, 

they should pass both the ~yntax and the ,>uhjaccncy tc\t\ Should a \lIb,el'I farl the 

subJacency tesl but pass the ~yntax tc~t, the data arc (\\\umcd to mdlctllc that Ihe ... uh,cct.., 

2 Intcrlanguagc'i arc lhe L2 !camer'" grammar of the targel language, a\\WlllIIg Ihal Ihe gr,trwnar ,<, 

not yct Idcntlcal to a natIve ~pcakcr'" grammar 
3 Though Chmc'ie doc,> have other form~ of movemcIIt, Il chIC'> not have \urf<.KC rnnvnllenl 01 wh 

clemcnts (Schachter, 1989) 
4Thc wh-word mu~t he moved to <,uhJCCl IX><,lllon m I\', own Llau<,c pflor 10 hcmg rn{)vl~1 ln Ihe 

bcgmnrng of the matnx (Schachter, 1989). 
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do not have acee.,..; to the <,ubjacency condItion In thelr L2. The results of Schachter's 

jnve~ugatIon revealed that two-thlTd., of the L2 leamers passed the syntax test, but failed 

the ..,uhjacency te..,t The Korean 'iubJects devlated the most from the native e.,peaker 

norme." hut were not "lgmficantly dlfferent from the Chinese or Indonesian suhJe~L grou!l .... 

(Schaehtcr, 19X9) The conclu~lOm. drawn from thlS investigation were that an L2 learner 

ha., knowledgc of umver'ial pnnclples In thelr L2 but only to the extent that those 

pflnclple~ are In~tantlated ln thelr native language. 

Anolher mve~tjgatlon examinmg subjacency's possIble accessIbihty in L2 

learmng wa~ conducled by WhIte (1988). White (1988) tested whether native speakers of 

French acqlllre knowledge about the bounding status of IP In English. As dlscussed 

previomly, It has becn argued that IP IS not a bounding node In Fr.ench (Sportiche, 1981) 

whiIc Il IS in Engh'ih. Therefore, any movement which crosses more than one IP node in 

Engh~h wIll be ungrammatlcal yet grammatical in French as in (4): 

(4) "'To whom did Michael wonder what Janet had mailed? 

A natlvt" speaker control group and two groups of intermediate level adult learners 

of Engh~h (who'ie L1 was French) were tested on vanous grammaticality judgment (01) 

lasks which tnc1uded violations of subjacency. Both groups of aduit L2 subjects achieved 

a hlgh level of accuracy ]udgIng sentences with subjacency violanons re~ulting from 

extractIOn from complex noun phrases; violations that were ungrammaucal in both 

French and Engh~h Howevcr, only the high-Ievel intermediate group of L2 learneTS 

reached a high level of accuracy on the wh-island violations; sentences which were 

ungrammaucal In English, but allegedly grammatical In French. White (1988) argued 

that the low-Ievel group's low accuracy IS not evidence to refute UG's avallability to L2 

Icarner'i Rather, she offered the following hypothesis: L2 learners had to leam to reset 

lhelr parametcrs regarding the bounding status of IP. The high level group had already 

leamed to reset thelr parameters to include IP as a bounding node in English and thus 

were an'urate In detecting wh-island violations in English. The low level group however, 

----------------------- --- ---
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initially assume that Enghsh is hke French such that IP 15 not a houndmg nod~ .wd 

consequently erroneously evalllate wh-Island vIOlations as hc1l1g gramm.ll1ral {\Vhlle. 

198R). 

2.0 General Methodolo~lcal Problems 

l , 

These two ~tudH."S (White, 1988 and Schachtcr, 19X<», tlllI ... llatcd the contlll'tlllg 

nature of much of the re~earch to date. Schachtcr (19X9) comllllkd that "'CIl ... !lIVlty tll 

violations of SubJ~H.:ency is only po"'~lhle If the ~uhJaccncy condition , ... p.llt III tlll' 1 1 

White (1988) howevcr, ~lIgge\ted Ihat evcn when the ~lIhlaccllcy COIl(l!tIOI1 1\ ,\ 1',11 1 01 Ihl' 

native language, L2 learners may initlally he 1I1laware 01 .,lIhPIl'CIH·Y Vlnl,II'()I1'" III thell 

second language, White (1988) a ...... umed that adlllt L2 karncr ... Cill1lL'\ct pal,IIllL'tcr\ ,,,hrll 

learning an L2 wah a difterent ~ettIng. Howcvel', Schachter (\9X9) " ... ..,ullll'd Ih.11 ,illY 

knowledge of subjacency an adult L21earner wIll have amell lrom tral1 ... kr !rom thL'lr 1,1 

Incompatible assumptions may he better under~tood hy cxarllllllllg dIt ILrcllt'e ... 111 

methodo!ogy. 

The Schachter (1 989) Inve~tigatIon fOI cxamp)e, .,lIfkl'cd 1 rom li Illllllhcr ot 

methodological flaw'l. An obvious flaw was that It was Impo~"'lhlc tn hc ..,ure that the 

subjects' responses were not reflectmg a response hw .... If her ... uhIIX· .... had il tl'ndellcy tn 

accept aIl sentences, then they would have passcd the ... yntax te.,t (hy an. epllllg themall ) 

and failed the subJacency test (by acccpting them aj..,(1). Schachtcr (I<)~N) Il'I)(l/Icd th.lt 

this is exactly what hcr subjccts did but comldelcd her rc"ulh ID he eVI(h'flle agalll\t 

VO's aVaJlability in SLA. Furthermore, Schachtcr (19X9) dlcl no! pre ... t'n! gr:lIIl1llitllcal 

wh-questions to the subJect~. One cannot be ~ure, therefore, that her ... uhlec«., had 

knowledge of wh-que~tions at aIl, regard le"" of whether or not they VII ,Ialed \uh)ilCcrH:y 

Addittonally, Schachter (1989) dld not prc-te~t her ... tlmuh 10 Cil <.,ure that 11er .,entl'lIce" 

were appropnate. The native ~peakercontroh had "'Igmfïcant dllllculty tn 11Idgtng the 

grammaticality of the noun complement \crttence... COITc'Ipondmgly, Il 1\ Oll thl\ 
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!ootructure that the non-native" perfonn the most poorly. One cannot rely on the data 

therefore, "Ince even the native !oopeakers were unable to yield reliable judgments. 

14 

Whltc'" (19XH) Invc ... ttgatIOn aho ~uffered from methodological problems. One of 

the key compan ... on ... made wa~ hetween the two group" of experimental subjects; the low 

ver~u" the hlgh Intermcdlatc group~. The ... e "ubJect~ were categorized on the basts of 

tcachcr r,lttng~_ 1 fowcver, thc !ooame tcacher did not rate all of the subjects. The two 

group" wcrc recnllted from two "eparate In~tItutIon~. One cannot he sure thelefore, that 

the (IIfteren! tcacher ratmg" wcre comparable, and conscquently whether the two groups 

thcm ... clve" were comparahle. Any marginally anomalous resuIts could be attributable to 

(III rcrent levcb of profïclcncy In dlrferent groups. White (19HH) had no way of 

deterrlllmng thercfore, the truc lcvcl of proflclency of her ~ubjects other than a doze test. 

A more ~!andard te ... t of profIclency In addItIOn to the doze test she admimstered may 

have "hed ... ome lIght on the pU17.hng result that her two groups perfonned differently on 

the wh-I ... land "trl/ctme" hut identically on the cloze test. 

ft I~ ckar that a ncglcct of methodologicallssues can and docs detrimentally affect 

the cxplanatlol1~ of re~ult~ of rescan:h, regardles'\ of the domain within which it is 

conductcd. Thcrc arc a numher of methodologlcal considerations researchers should 

notIce when IIlvestlgatlng second language acqUlsition, SOMe of which are outlined in 

Chaudron (Il)X3) and Blrd~ong (ll)89). Sorne expenmc.~tal i!>sues which have been 

dlst·lI~ .. ed are; rc~pon~e bla ... cs, the vahdity of expenmental measures, background 

lingulstlc varIahle .. of ~uhJectst pre-te~t measures of subjects, explicit Instructions and 

<,.'ollvcrgent and vahdattng evidence. However, one additional issue that has not been 

dis\ln~ed III prevlous research and which has only recently received attention coneerns 

mndahty 

2.1 Modality 

Not aIl of humans' sensory systems are utilized equally. Vision, for example, is 

dommant m human beings (Rock & Victor, 1964). The priority of vision over toueh was 
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demonstrated in a task where a square was made to look Itke a rectangle \\ hn ... t' 'Idl'''; 

appeared in the proportIOn of Iwo to one. When ~ublect~ hoth Il'h .Intl .... 1\\ tlll' "'qu.lrl' 

through a distortll1g kn .... (\\.hlCh pnxiuced an optlCllcOlllplO"'IOIl llt '\ldlh) thl'\' 

pen:elved the ~quare a~ a rectangle. The ~11I1111111' thndon.', \\.1' TK'll'l'l\l'd plllhl' h."" III 
the distorted vlsual Input rather than the 1IlKh,torted tactu.Il one (R\K'" & Vll'llll, Iq(l~) 

Research on modaltty lhfference.., "'lIggl'~h that ycrh.1I m.llenal ple",cl1ted .\lIl.llly 

and visually is rrnn:~~ed III different part' of the I11cmory 'y~tclll .lIll) hy dit tl'Iellt 

mechamsm~ ("ce Pcnney, 19X9 for a comprehemiw revlew). The gl'IIl'r.1I VIl'W 1 ... 

charactenzed in the separate ~treams hypothesls (Pcnney. 19XO) whlch propo\e:-. that 

subjects are able to proces~ mfom1.HlOn In the vI~lIal and audllory tlloda1111l" 

independently and withollt interfercnce (RoBin'\ & Hcndncb, l "HO) 

Representattve ev Ide nec to ~lIpport the "l'parate ... trcalll ... hypolhl'~I'" COIlll'''' trolll 

research in which subjects have to ~;hadow Input from onc modahty whIll' mOllllollng 

input from anoth·~r. (Dennis. 1977; Shaffer. 1(75) For cxampll', 1 >Cnnl ... ( 1 (77) le<)III1('<I 

subjects to listen to an allditonly presented me ...... agr while at the ... allle I1I1Il', ll10llllnflllg 

either an auditory or a vlslIallist of words. Therc wcre more crror~ on a dell'l'ilon ta~k 

when the word list was pre~ented alldllonly than when Il wa ... plc"'l'Illcd vl ... ually 

Therefore, when subJect~ were glVen addiuonal matcnal tn !TIOIlJl()r III a dIlkrcllt 

modality, there were dtfferenccs In the accuracy al dctcctmg targel lIelm SUh/l'Lh .,ho 

demonstrate !>uperior performance when ~limuh are pre~t.'lltcd Hl two lllodalIlIc:-, lathel 

than one. For example. In Fnck (1984), there wa ... a dtlallllode conditIOn where four 

numbers were presented visually and audltonly to the ... ubJech. Thne wa\ a)o.,o il plln' 

visual and a pure auditory Co~dltIon. Recall of Hcrm wa ... hlgher when Iwo prc<,cnlatlorl 

modalities (dual mode conditIon) were u,<,ed In"tcad of olle (I·rIt k, 1<)Hif) ÂlHlllory 

(Broadbent, Vmcs & Broadbent. 1978) and Vl<,WII (Pcnney, 1')74) '><.~kcIJVC IrJterkrence 

effects, where dbtractor item" are pre~ented In a dltfcrcllt modahty bctwccn prc\Cnta!Jofl 

of Target items and recall, also support~ the "eparatc ~trcam\ hypothc<'I". When the 
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dl~tractor Item ... are pre\ented m the same modality, recall is detrimentally affected. 

Thcrc 1" no advcr ... c affect, howcver, when the dl~tractors are presented in the altemate 

modallty <Pcnncy, 19X<). r:urthcnnore, thcrc i, eVldence that infonnation is organized 

according tn the modality of pre.,e:ntatton. Subject~ ~eem to prefer to rccall stimuli 

accordmg 10 .h·: modahty of presentation when there are differcnt ways the stimuli are 

prc"cntcd. f·or examplc, when \t1muh were presented In two modahties. in two 

language", and accordIng to dlffercnt ~emantlc categorIe'i, "uh.lect ... recalled the items 

arcordlllg to the Tllodahty of pre\cntatIon and not the language of presentation or to the 

semantlc ca tegory (Ronnherg. Nilsson and Ohlsson, 1982). A finalline of evidence 

whl(,;h \upport" the notIOn that mfonnatlOn is proce~sed and stored differently depending 

on Ihe modaltty of pre"cntauon cornes from the ohservatlon that there are modality

~rcclflc dcl Icll" In ... hm1-tcml memory (Shallice & Warnngton, 1977). 

2.2 Modahty In Second Lan~ua~e ACQUl!!ItlOn Re~earch 

Whde modalIty of sumulu~ presentation IS a methodological issue for SLA 

rc~carch which ha .. largcly been ncglccted. sorne researchers have recently begun to 

examine modallty'~ effect on sub.lect'i' performance on metalingUlstic tasks. 

lohn ... on ( 19(2), conducted a follow-up study to one WhlCh had previously 

dcrnonsllated il enlleal pCllod cffert with second language leamers (Johnson & Newport, 

1lJX9). The ()nglflallllve~tigauon offered evidence to tndicate that childrcn have an 

advantage over adults Hl acqUlring a second language. The Johnson and Newport n 989) 

'itudy cxal11lned the hypothcSl'" ongmally proposed by Lenneberg (1967), that language 

cOllld nol he \uLTcs\flllly acqlllrcd after puberty. The proflciency of natIve speakers of 

KOI'can and Ch1l1c ... c who hall arrivcd III the V.S. between the ages of 3 and 26 years was 

tl'sted on a CI,J task. presented aurally, which included sentences highhghtmg a variety of 

aspn't:-. of Engh!-.h grammar (e.g., past tense. plural, thlrd person singular etc.) The 

reslllt~ 1I1(hcatcd that therc was a negative Iinear relatiom.hip between age of exposure and 

protklcncy SUdl that the older the subjects were when they arrived, the less proficient 
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around the age of 16. however. perfonnance on the GJ task was lo\\er and there wa~ nl' 

systematlc relationship between age of expo~ure and protinency 1f1 the langllagl' 

(John'mn & Newpon, 19R9). 
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The Johnson (1992) mvestigauon. which al"o focu-;ed on languagl'-'pcl'ttk ru 'e,. 

tested the same subject~ and u'cd the same stimuli a-; ln the earlter JohrNlIl and Nl'WP m 

(1989) expenment. The mam motivation for condllctlllg the John..,on (ll)q2) ,tudy wa'" to 

detennine whether the late L! leamers ln the John~on and Ncwpon ( \llXl)) Illvl',l1gatHlIl 

exhibited poor performance becau~e of artifaCh of the audnory ta~k SUIN:quclllly, thl' 

only differences between the two investlgattons were that fcwer of thl' \Uh.Jl'l't" 

particlpated and that the stimuh were prellented ln written ver~lI' audllory fmm Joh"..,on 

(1992) Identified three pOSSible ways an audnory task cou Id detnmentally affect the 

outcome of the subjects' judgments: 1) that lllforma,ion mu,t he pre :'Isl'd on-hne III an 

auditory task 2) that ~timuh must be phonologlcally decoded and any (hfficu\lIc'i the 

subjects may have with the L2 phonology Will cause diffkulty, and l'wally lhat J) the 

auditory task ln the onginal study was tImed such that subjel'ts ('ould not control how 

much rime they were allowed to take in processmg the ~entencell. The ~uh,e('t'i In the 

Johnson (1992) study were asked to complete a OJ task whlch containcd the 'lame 

materials as the Johnson and Newport (1989) investigation. The crucial dlf fcrencc, 

however, was that the stimulus matenals were presented vl',ually, on paper, and the 

subjec tll were mstructed they could take as much lime as they plea~ed to reach their 

decision with each sentence. The re<;ults indlcated that there wa,> wll a 'Itrong negatlve 

correlation between age of exposure and proficiency III the LI f lowevcr, performance 

on the GJ task was markedly Improved on the wntten, as compared ln the aurai ver,um of 

the task, The adult leamers made more lhan tWICC as many error'i ln the audllory ver'>lon 

than the visual version of the GJ task. The 'vl'lual ta~k therefore, 'Ieemed to he le,>,> 

discriminating than the auditory task (1ohn<;on, 1992) . 
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lohn ... on (] 992) offer ... two possibiIitie~ as to why performance was significantly 

irnprovcd From the audltory to the vi<;ual ta~k. The first ~ugge<;tion is that the 

performancc on the illHJltory ta ... k 1" wor"e than what would be predicted From the 

"ubJcct ... · grammatJcal knowlcdgc ln other words, dlfficultJe~ inhercnt In the task mask 

the "uhJn .... · truc grammatICal competence Placing ~ubJect.., In l! po"iuon where they 

havc tn procc"., mformatIon on-hnc and whcre they are unable to reflect meta

IlIlgul"tlcally on the ta'lk lIem~ intcrfcres wlth their abihties ta perform. The second 

18 

... uggc"t1ol1 J" tha! a wntten GJ ta<;k ~omehow mflates grammatical competence such that 

Ihe performance on the ta"k 1" an augmented ref)ection of what the !oIubJect~' true 

grammatIcal competence al'tually i<;. Formai language training, for example, may 

enhancc thcir lllctallllgUl"uc ~kllb ~uch that when on-Hne burdens are elimmated, these 

.,kIlb hccomc accc""lble. lohm,on ( 1(92) acknowlcdges tha! white these two possibilitie~ 

ar~ not mutually CXChl~IVC, her data cannot dlscriminate between them. 

AddulOnal cVldcnce to demonstrate a modalny effect III a 01 tas\... was illustrated 

in Haig ( 19(1). lIaig (l 99 t ) te~tcd native Chll1cse speakers who learned English as 

adlJIt~ Ilalf of thc~c ~uhjecb were glven a written task of judging sentences, sorne of 

wlm:h violatcd ~lIh.Jacency, and the other half were asslgned to an auraI ta~k, ln which 

they had to ludge <;entellccs on the baSlS of an aurai presentation. Subjects in the aura] 

ta~k had lower accuracy sc()re~ 111 correctly rejecting subjacency violations th an subjects 

ln the wntten ta,,\... Thu ... , rnodahty differences can be found in tasks which investigate 

adult L2 Icamcr~' knowledge of universal constraint~. Subjects who received a written 

ver~lon of a gramrnatlcahty ]udgment (GJ) task were sigmflcantly more ace urate in 

rcjecting "iuhjaccncy ViolatIons than those who reccived the Gl task aurally. 

Other rcscarch Whldl 1I1ve~tigates the status of subjacency III nduIt L2 acquisition 

may fll1d cqually slgmfirant differcnce~ between task types. lohnson and Newport 

( 1 ()l) 1) for nampk, offcred cVldcnce whlch allegcdly e~tabli~hed that subjacency does 

Ilot (lIffcr l'rom language-speclfic structures with regards to criucal period effects. 
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Universal properties are claimed to also undergo hroad dctcrioratlOn as katt1l'f', hCl'll\lll' 

increasingly mature (Johnson & Newport, 1991). In the Johnson and Nt''' pOit ( 19l ) 1) 

investigation. all the ~timuli werc presented aurally Ra"cd nn the \\(lI \... h~ 'nhIl",On 

(1992) and Haig (1991) olle Illight predlct that thc~e ~uhJI.'I.'h \\lHlld Il,lve l1l'!fonlll'd 

significantly more accuratcly If the stlllluh had hren pre"entcd III Wlltlt'Il flll1n 

The studies reported above ~ugge~t that ~lIhJcct" wdl rc"pond dlft\.'ll·ntly on a (t,I 

task when lt IS presented aurally as oppo~cd to vl~lIally. l)p unt!l Iim poml howl'vcr, thl..' 

importance of these proce~~lI1g dlfferencc~ have not hcen con:-"Hlered ~lIn Il'Il'Iltly Rathc! 

substantial conclu~ions are made on the hasis of reslIl)s t .. kcn from only olle l110dait ty 

(e.g., Johnson & Newport, 1991). Furthcrmore, much rc~earl'h l'onducted lin "duit SI " 

has used GJ tasks. Therc IS a grcat need. thercfore. for furthcr empllical eVldl'nce 10 

lllustrate that modahty of ~timuli pre~cntatlon I~ an mlportant l11ethodolo],?,Il',tl U Hl l'l'! n. 

The present lnve~tlgatIon was dcslgned to proville turthel el11p III ca 1 l'V uk Il l'l' 

regarding the issue of modality of presentation of a CiJ ta ... k lor adult L2 karner,>. The 

experiment addresses the issue of modality hy prc~cntlllg "'lIhJeet~ wlth ,>entcllt-c,> to ,ud)!l' 

on a computer, where half of the !.ubjects recclvcd the ... enlenec ... vl\ually on the computel 

screen and the other haif heard the ~amc !.entcncc~ over hcadphonc~ The ... cnICr1l'C ... In 

Ix>th modaliues were prcsented for exactly thc !.ame amount of tIrl1e Pre\l'f1latlon tlllle 1 ... 

an important issue. To illustrate, Johmon (1992) found .,Ignt!ïcant dt! ferellu· ... for 

modality of stimulus presentation, howcver, ln the aurai ver ... lOn nf the ta"k pn.~ ... cntall()11 

time was dlctated by the expenmcntcr. In thc wnttcn vcr ... lon, John ... on ' ... (1()<)2) \Uhll'l't" 

were encouraged to take a~ much lime a~ they nccdcd 1\ cruual ac"pcct of tlte .Iohfl\Ofl 

(1992) experiment was to compare Jt to thc Johnc"on and Newport (1 ())N) \llIdy. 

However, it i, dlfflCUIt 10 make c,uch a compamon ha ... cd on c"ueh (ltc"paratc prc'lCntatlOf1 

times. This methodologlcal prohIcm wa~ alleviatcd ln the prcc"cnt cxpenment. J·Of 

example, if 1t took 4000 m.,ec.,. to pre.,ent a ... entencc aurally, thcn that 'lame c"entcnce wac" 

presented visually for 4()(X) m..,ec~ . 
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Both targel and di~tractor sentences were presented to the subjects. The target 

,>cntencc,> are tho<,e WhlCh violate ~ubJacency in English but, according to Sportiche 

(I9X 1), would he grammatIcal In French. TIlere were also grammatical targel sentences 

ln whlch cmhcddcd wh-quc,>tlOn~ wa~ presented to the subjects. The inclusion of these 

,>cntcncc,> wa,> Important ln ensure that the subjects at least were able to process 

dcclaratlve vcr~l()n~ of the wh-l~Jand structure. The distractor sentences were 

~yntactlcally complex .,entence~ which had the same number of words as the target 

<,cnlcncc<,. Ilalf of the dlstractors were grammatical and the other half were 

ungrammatIcal. 

The present experimcnt is more highly eontrolled methodologically than typical 

expcnl11enl~ In the UO/L2 paradigm. AlI of the sentences to he judged were constructed 

~lIch thaleach had exactly the same number of words. Many experiments using a OJ task 

have ncglccted 10 en<;ure that each !.entence is as simllar to each other as possible. Sorne 

~entenl'es may he very short, and syntactlcally simple. while others (especially ones 

IIH.:ludcd ln te~t knowledge of subjacency) will be long and potentially difficult to parse. 

Il is 1 mportant thcrefore, not to bias the subjects into recognizing which items are target 

item ... hy occasionally prc~enting long and complex sentences. 

Additlonally, the overall number of sentences to judge were restrained to twenty. 

Johnson ( 1 <J92), for example. pre~ented 276 sentences to her subjects. With such a large 

IlLllnhcr of ~t1mllh, one could al ways argue that any poor performance effects could be 

duc 10 suhlcct fatigue. A GJ la~k can be dIfficult to attend to under the best of 

i.'II'ClHll\tances. Thcrcforc. lt 1., advantageou~ not to fatigue the subjects too much by 

provldlllg them wllh an extravagant nurnher of sentences to judge. 

A fllrthcr mntrol1l1 l'on~tructJng the sentences involved the specifie words 

l·ho<"cn. Thcre wcrc no plOpcr nouns u~ed 111 the sentences to ensure that there would be 

no possihle mfluence or hia~ of the subjects in reacting to certain names. Furtherrnore, 

the noun~ in the sentences were aIl high frequency nouns as identified by Kucera and 
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Francis (1967). Such a control redures the likelihood that suhJcçts will tind a sentence 

difficult because they could not understand what a spel:lflC lexu.:al item meant. 

21 

An addltional problem encountered in the literature. Whll:h IS addrclIlIed in the 

present experiment, regards the proticlency of the subjcl'ts. Many expenments do Ilot 

report standardized measures of proficlency in the target language. OhVlOlisly ~lldl a 

measure is necessary to ensure a) hOlTIogeneity of the ~uhJect ... and h) that I\uhlectl\ have at 

least the necessary proficlency to be able to perfonn the ta\k. The adult L2 kamcr ... of 

English also had to complete the standard TOEFL te ... t5 (Ir, addition to a l'iole test) lo 

obtain a standardized measure of their proficiency in Engli~h. 

Native French speakers who leamed Engli~h a~ adults should he aware of the 

status of IP as a bounding node in English if knowledge of the suhjacency condition i~ 

availnble to adults. Furthennore. If the Haig (1991) and Johnson (1992) n~IiI1It ... arc 

reliable, then subjects who receive stimuli visually should he faster and more an:uratc at 

correctly rejecting subjacency violations than subjects who recelVC the \tnnuli aurally 

3.0 Method 

3.1 Subjects 

Eighty subjects panicipated in the experiment. These subjects included native 

speakers of English (LI.E), native speakers of French (Ll.F), native speakers of Engli~h 

who learned French as adults (FSL), and native speakers of French who lcamed EnglIsh 

as adults (ESL). Ail subjects were undergraduate or graduate Mudents from vanOllS 

faculties at McGill University in Montréal. None of the subjects werc graduate or 

undergraduate students in linguistics. The subject') were recruited through an 

advenisement placed in the McGill newspaper and posted around the McGill campus. 

The individuals responded to the advenisements by phone, at which time the 

experimenter held an informaI intervIew with the potentiaJ subjects to detennine whether 

STest Of Enghsh as a Forclgn Language. 
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they fit the criteria of the expenment. For the L2learners, the criteria were that they 

.,taned learnlOg thelr L2 after pubeny (minimum age of 13) and that the y were fluent in 

thclr L2 at the Ume of te.,tmg. 

22 

Twenty 'iubjects from each of the four language groups were tested. Subjects 

from each language group were randomly assigned into the two modality conditions; 

aurai and vl',ual. Thus, there were ten subjects per language group in the auraI condition 

and ten ~uhject'i per language group in the visual condition. Overall, there were forly 

~ubjects ln the aural and visual conditIons respectively. 

The overall mean age of the subjects was 22.9 years. The mean age of the ES L, 

FSL, L t.E and LI F subjects was 22.5,21.5, 26.5 and 21.3 respectively. The mean age 

of ail suhjects in the auraI condition was 22.9 while the mean age of ail the subjects in the 

visual condition was 23 O. For the L2leamers, the me an age at which they starte.d 

learning their L2 was 15 yeaTS. The ages at which the L2 leamers staned learning their 

L2's ranged from 13 to 23 years. 

Thirty of the subjects tested were males and fifty were females. The number of 

males in the ESL, FSL, Ll.E and Ll.F language groups was 10, 8, 6 and 6 respectively. 

The number of females in the ESL, FSL, Ll.E and L I.F language groups was 9, 15, 14 

and 12 respcctively. 

3.2 Materials 

Overall, there were fifty 9-word sentences constructed to be judged in the 

grammaticality judgment (Gl) task. Ail sentences are presented in Appendix A. There 

were thiny experimental sentences and twenty practice sentences. Within the thiny 

experimental sentences, 20 were targets and 10 were distractors. 

There were twenty cxperimental target sentences which consisted of the wh-island 

structure. Ten of these were ungrammatical wh-questions which violated subjacency 

(ungmmmatical targets) such as *"What did the teacher know why the student said?" . 
. 

The other ten were corresponding declarative grammatical embedded wh-questions 
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(grammatical targets), such as "The parents discovered why the dllldrcn played the 

music". The nouns used in the target sentences ranged ln frcquency l'rom '57 to 1 ~07 

Thus, aIl nouns were hlgh frequency accordmg to Kucera and Franl'i .. (1967). 

There were two dlfferent versIons of the expenment wtth regard" to Ihe 

grammaticality of the target sentences. For ha If of the suhjel'l~ (group A), the "uhjacency 

violations they received were convened into the grammatical dedaratlve targels the nther 

half of the subjects received (group B) Correspondingly, the grammallcal targel~ In 

group B were converted into the ungrammatical targcts In group A. For exampk, group 

A received the sentence ·"What did the teacher know why the "tudent ~;l1d·'''. Group B 

on the other hand, received that sentence as a grammatic.tl target, namely, ''The leadler 

knew why the young student said hello". At the same time, group A recelved the 

declarative sentence "The king under~tood why the cnemy revcakd the plan" whIle group 

B received that declarative grammatical targel as a violation of '\uhJaccncy, namely; 

*"What did the king understand why the enemy revealed?" Thus, tor e:tl'h dedaratlve 

grammatical target group A received, group B recelved thme '\ame ... entences as 

subjacency violations, white the subJacency VIolatIons group J\ recclvcd wcrc the 

declarative grammatical targets b.ouP B recei\-ed. The presentatIOn ordcr of the 

sentences was counterbalanced such that the first half of the sentencc'i presented 10 one 

group of subjects was the last half of sentences received by the other group l1tus, the 

order of stimulus presentation and the grammaticality of target sentence\i wcre 

counterbalanced. 

The remaining experimental sentences were :1 1 stractor \entencc .... The dl~tractor 

items were constructed to control for certain possible effects WhlCh may have an ... en If 

they were not included. AlI the distractor sentences contained emhedded \cntencc ..... 0 

they resembled the target ~I'ntences in syntactic complexity. There were four type" of 

distractor sentences; two declarative-grammatical ~entence4i ("The cou pIc \poke wnh the 

person who lives downstairs"), three declarative-ungrammatlcal (*"l1te ]udgc wenl to the 
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'Itore the ~urprhed manager"), three quelition-grammatical ("What did the parents think 

the young chJldren wanted"") and two quc<.,uon-ungrarnmatical (*"When the analyst did 

remcmber the app0Intmcnt wa,"") It wa, nece~~ary to construct the four klnd~ of 

dl<.,tractor ,enlcncc, 10 control for pO<"'Ilble effect'" of re~pondIng to the targets. The target 

<.,cntcncc,> were grammatical declarallve'l and ungrammaucal wh-que~tions. Therefore, it 

wa,> ncce,>~ary to have hoth ungrammatlCal and grammatical declaratives, and 

ungrammatlcal and grammatIcal wh-quc ... uons to ensure that, If there were dlfferences in 

rC'lponding to the target sentences, it was not due to grammaticahty or ungrammaticality 

In gencral. or general dlfferenceli In processing declarative versus wh-question sentences. 

Twelve pracuce tnab were also created. These were sentences which also 

contained ni ne words and were '1yntacucally complex. nalf of these were grammatical, 

the other half ungrammaucal, and half were questions and the other half declaratives. 

Therc were aho eight dummy trials included within tht. experimental trials. The first five 

and the last 3 sentence'l that each subject was presented, within the experimental session, 

were dummy trials. 

Once the stimulus matenals were assembled, they were translated into French by 

a francophone syntacticmn from the Department of Linguistics at McGill University in 

Montréal. Thus, there were two sets of 50 sentences, one in English WhlCh were 

presented to the L I.E and ESL subjects. and the French translations thereof which were 

presented to the L I.F and FSL subjects. 

The sentences were presented on a computer (Macintosh SE) running Psychlab 

(v.(U~5) (Gum & Bub, 1988). The aurai sentences were digitally recorded onto a 

computer (Quadra 7(0) and manipulated using a soundeditor (Soundwave, 1.1). AlI 

suhjects used earphones. A keyboard was used to record their responses . 
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The TOEFL6 test (ETS, 1993) was used to measure the ESL suhJtx,ts' pfl'ti\.'lenl') 

in English, A clole test was used to measure ail suhjects' protkietK'y leve\s in Ihelr 

second or native languages. 

3.3 Pilot Testmi 

Once the stimulI had been construeted and translated, they were pilot tl'stcd on 

native speakers of English and French, respectively. to ensure that natIve "'pl'aker~ would 

judge the sentences the way the experimenter meant them to he judged. Thl~ wa-; an 

important step, since if the native speakers were not "getting lt nght" then ally re~lIlts 

from the L2 leamers wou Id be meaningless, Both the Enghsh sentenl'e~ and the ht'IH.:h 

translations were assembled in a questionnaire fonnat where a sentence was pre ... ented. 

centeredon one page. Directly undemeath each sentence was a chOlre of 'good' or 'l'l,HI'. 

A Likert type seale was also included with each sentence. The scale ranged trom 1 tn 5. 

where 1 indicated complete certainty in the judgment and 5 indicated t'omplcte 

uncertainty regarding the judgment. The questionnaires for both the Engltsh and French 

sentences were given to 10 native speakers of Engll~h and 10 natIve ... peaker ... of Frt'nt'h 

(who were not linguists or lingmstics students). The ... e nanve speaker ... were a ... ked tn r.lte 

the grammaticality of each sentence as good or bad, and al~o to IOdlcate how œrtalll thcy 

were of their judgment on the scale oi 1 to 5. These native "'peakero; were also a ... kcd not 

to reconsider a sentence once having made ajudgment. There wa" only one .. entl'ncc per 

page to facilitate the subjects conforming to this Instruction. The pilot te ... tmg en ... url'd 

that aH the sentences which were supposed to be judged a\ grammatical or 

ungrammatical, as prescribed by hngUlstk theory, were '\0 judged hy natIve 'ipeakcr'i. 

3.4 Procedure 

Once the pilot testing was completed, a male native ..,peaker of Engll',h and a male 

native speaker of French recorded the fi ft y English and French <,entences respectlvely . 

6Test of Enghsh as a Foreign Language 
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Each recording wa'i then mea"iured ta d,!termine the "ientence's Iength in milliseconds. 

Thl\ mca\urement wa, u\ed ..,0 that pre\entatIon time of each sentence across modalities 

WU\ ldentJcal. That 1\, for a glven ,entence m the aurai condItion, that same sentence was 

prc\cntcd ln the vI\ual condItIon for exactly the same amount of ume. 

The expcnmental \e\,IOn for the ESL subJects proceeded as follows. Each ESL 

'1ubJcct completed 'ieCl1om. 1 and 3 of TOER. Section 1 of TOEFL IS a listening 

comprehen'ilOn ta..,k and ~cctlOn 3 I~ a readmg comprehensIon task. Once each ESL 

\uhjcct had completed the appropnate sections of TOEFL (which usually lasted 

approxllllately 1 bour), they were given a doze test. The doze test was a passage 10 

Engh~h where every 'Ilxth word was removed. Subjects were instructed to fill in the 

blanks of the passage wlth the appropnate English word such that the passage would he 

grammatIcal and coherent. After completing the cloze test, the ESL subjects then 

partlclpated In the experimental manipulation. The experimental session for the FSL, 

LI.E and Ll.F subject!l was Identlcal. However, they did not have to complete the 

TOEFL te~t. Their doze te~t was the same passage in French where every sixth word 

was removed. 

After completion of the cJoze test for all subjects, the experimenter gave the 

subjects the Instructions for the experiment. AlI subjects were required to put on the 

earphones when panicipating in ~he experiment. They were told that they would he 

hearing or seeing sentences In English (or French). They wtre informed that at the 

begmning of each sentence, there would he a tone and a string of asterisks (which served 

as a fixation point In the visual conditton) which would appear on the sereen together to 

prompt the subJects that a sentence was about to be presented. The subjects were 

requested to listen to (or read) the sentence carefully. There were also advIsed that after 

the s\?ntence was presented, they would hear a very shon low heep which would indicate 

to them that they !lhould respond. If the y felt that the previously presented sentence was 

something a native ~peaker of Enghsh (or French) might say, they were asked to press a 

.' 
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key labeled 'G' (for Good) on the keyboard as qukkly as pos ... ihk after tht' :-.hort lll\\ 

beep. If they feIt however, that It would he llllpOSSlhk for a natIve :-,pc.lkl'r tll t'WI llltl'I 

such a sentence. they wcre a:-.kcd to pres ... a kcy labded 'Il' (1'01 RIl!) Ull the h'yho.lld .1' 

quÏl.:kly a~ pos~lhle after the :-,hort low bœp 7 . 

The !>ubJecr... were expre~sly rcquc .... tcd nnly to Judge the .... cnlL·IKe .... a" had If thell' 

were no cOllccivahle conditIons under whlch a native ... pcaker tl1lght plOdul'e an uttl'I.1I1l'l' 

like the ~entence presented. The ~lIhject~ werc speclflcally IIllormct! that l'Vl'n Il thl'Y 

personally would never produec sueh a ~en~cncc. hu' thl'Y knew Il wa" .Il'l·l'ptahk III 

English or Frel,ch, they were not to judge the I\cntcnce as had. hn1hl'lll10ll" thcy Wl'rl' 

instructed not to judge a sentence a!> bad if they feIt that the wOId" wllhll1 the 'l'Illl'Ill'l', 

were not ones the y normalJy uscd, but knew that Ihey \.Ven.' approprlalc wOId .... for the 

sentence. 

At the beginllIng of each tnal, a strmg of a~tcn~k.., appc,lrl~d CCl1ll'll'd 011 thl' 

computer screen. At the same time a lone was hcard ovcr the carphol1c\ at Illlddk C . 

Both the middle C tone ànd the a~tcri~ks wcre prc~ented for SO{) m..,rc.., Allcr ail Inlclval 

of 100 msecs., a sentence wa~ presented. In the audio condltlOll, the n.:conllng\ wcrc 

presented. In the vIsual condItIon, hûwever, a wntten ver!>lon of the :tudllory \Cllll'IItT 

was presented for exactly the same amount of tlme on the computcr ..,crCCIl ScnlclllT, III 

the visual condition were prc'\enteJ in the font Helvetica, at \II'C 14 Immedlalt'Iy IIrOIl 

completion of the presentatIOn of each sentence (In noth tnodahtlc\), a low hccp, onc 

octave below middle C, wa~ prc..,ented for 20 m..,ec..,. The computcl n.:cordcd thc 

subjects' rc~ponses and the latency bctween thc low becp at the end of cach ,L'lItl'lIlC 

presentation and when the ..,ubJcct'i pre~sed a button to makc thclr grilllllnalicainy 

judgment. 

The subjects were given the twelve practlcc Ina).., tir..,t and after they LOrnplctccI 

these, were given an opportunity to ask any question~. When the ..,uoJect.., felt rcady, they 

7Thc 'Good' kcy was L on the keyboard and the 'Bad' kcy wa" S. 
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were glven the 2R experimental trials (the first 5 and lalit 3 being dummy trials). Vpon 

çompletlOn of the expenment. the ~ubjects were de-bnefed as to the nature and purpose 

of the expcriment In WhlCh they had just participated. 

4.0 Results 
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A di.,çu\SlOn of the subjects' performance on the profieiency tests will be the 

'Itarting point for the overall discussion of the re'lults. The analysis of the subjects' 

accuracy atjudgmg the grammaticahty of the sentences willthen be discussed. Finally, 

the analysis uf the data of the reaction time (RT) to Judge the sentences will be addressed. 

As desçnbed above, two experimental orders of the sentences were used to 

eliminate any posslbility of effects due to the presentation order. Furthermore, in order to 

eliminate any effect of the sentence items themselves, each ungrammatical wh-target had 

a grammatical counterpan. Half of the subje('ts thus received grammatical versions of 

sentences which were un grammatical for the other half of the subjects (and vice versa). 

Initial analyses of variance indicated that neither order, nor version had any effeet on 

grammatu . ."ality judgment nor on reaction time. These two variables were therefore 

omitted from any further analysis. 

4.1 Proficieocy Tests 

The proficiency of the ESL subjects in English was measured by using the 

TOEFL (TOEFL, 1993). Ali the ESL subjects achieved high scores on the TOEFL test. 

The results of the ESL subjects' scores on the TOEFL test are presented in Table 1. 

Scventeen of the twenty subjects had a ~core above 600 which is the highest range 

identified by TOEFL and 1~ çOnsidered to indicate proficiency in English. Three subjects 

scored betweell 550 and 599. Scores within this range are considered to indicate enough 

proficiency in English for the candidate to attend an English language institution 

(TOEFL, 1993) . 
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Table t 

ESL Subiects" scores on the Test of Ena1jsb au Foreil:D Lanl:U31:e ([OEt'U 

Subject No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Lowest score = 570 
Highest score = 600 

TOEFL Score 
t~ ~ 0 
b~O 

585 
660 
635 
625 
660 
650 
585 
605 
600 
610 
640 
610 
570 
655 
675 
610 
640 
660 

The cloze tests were scored according to an exact matches procedure, ln which 

only exact matches to the original paragraph were considered correct respono;es. The 

results of the cloze tests for the four language groups are presented ln Tahle 2. An 

analysis of variance was applied to the data WhlCh revealed a sigmficant dlffercncc 

between the four language groups on the doze test where r En,7fi) = 23 49, 12 < 0.001. A 

Scheffé te!>t tndicated that the ESL group accuracy was sigmficantly different t'rom the 

FSL group accuracy but was not different from the Ll.E group accuracy Ttm (JJffcrencc 

in accuracy would suggest that the ESL .,ubJect~' L2 proficlency wa\ hlghcr th an the FSL 

group, since the passages were identical with the exception that one wa\ ln Englhh and 

the other in French. The FSL group accuracy me an percent correct WH'" 45 whllc the 

ESL's group accuracy mean percent correct was 57. The ESt ... uhject\ were hlghly 

proficient since, as the analysis reveals, they were not 'ilgnificantly dlfferent from the 
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L I.E \ubjects. The FSL subjects also had a lower mean percent correct than the Ll.F 

\unJcct'l. There wall no difference on the cloze tests between the two native speaker 

group'" (LI.E and LI.F). 

Tahle 2. 

30 

Percent correct on cloze tests for the four la",~ua&C &Coups ŒSL. FSL. LirE. LJ.f}. 

Lanquaq. Group , Correct 

ESL 57 
Ll.E 58 

l'SL 45 
Ll.F 67 

4.2 Accuracy Results 

The design of the experiment adheres to a mixed design with three between

subject factors: 'Modality' (auraI vs. visual), 'Native' (native vs. L2 iearners) and 

'Language' (Enghsh vs. French sentences); and two within-subject factors: 'Target' 

(target vs. distractor lientences), and 'Grammaticality' (grammatical vs. ungrammatical 

sentences). Ali analy!ies apphed a multivariate repeated measures analysis of variance to 

the data using SYSTAT v. S.2.1 (Wilkinson, Hill & Yang, 1993) Multivariate General 

Linear Hypothesls; General Linear Model. A complete source table outlining aIl of the 

accuracy results IS presented in Appendlx B. The means and standard deviations for the 

different language groups' accuracy on the target sentences for both modalities is 

presented in Table 3. 
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Table 3 . 

Mean Qumber correct on tbe a:rammatical and una:rammaticul tun:cts in 'hl' aurai 

and yisual condition. 

AURAL VISUAL 

GrammatIcal UngraJ11!11attcal Gramm:tllc.d llngr.t11l11l.llll·.tl 

Target Target Tar~L'! '1'.11 !!,el 

Mean SO Mean sn Mean Sil Mean SI> 

ESL 4.5 223 3.2 .35tJ 4.') 223 ·t \ \5l) 

FSL 4.5 .223 3.S .35tJ 4.3 22, , 1) \'i<) 

Lt.E 5.0 .223 4.1 35tJ 4.X 223 ·1 7 . ,)t) 

Lt.F 4.7 .223 4.S .YW 47 22, ·1 " \ ')1) 

~ 1 

The main questions addrcs~cd by the cxpcrtmcnt concern Illod.lllty l'liee! ... oWlal!, 

and specifically, In thosc sentcnce~ wlw.:h tc~t UG'~ avallanJllty 101,2 kallllT ... 

Therefore, only the re~ults whlch addre,>,> the,>c quc,>tlon,> dlrl'ctly Will hl' dl ... c\l ...... (·d hrlr 

The accuracy rc<;utt<; relevant to mot.lalIty are prc.,cntcd 1Il hgllrc ... 1 throlJgh 1 

With reference to the accuracy data, the analy~l~ rcvcah that thcn: wa., 1]0 Illaillef kll for 

modality. This rcsult I~ presenled ln Figure 1, whlch tllmtrate .... dl ... uhll'l t ... • OVl'f.dl 

accuracy ln Judging ail sentence') in the aurai and vl .... I1.11 Illodality 
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Figure 1. The etTect of modality on accuracy 
in grammaticality judgment. 
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Figure 2 represents how the different language groups responded overall in the 

different modahties. This interaction is not significant. 
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Figure 2. The effect of modality for tlle four 
language groups. 
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Subjects 

• Aurai 

• Visual 

There was an effect of modality which interacted with the grammaticality of the 

sentences. Subjects were less accurate at judging the ungrammatical sentences in the 

32 
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auraI modality than in the visual modahty. Accur:K'y at jlldging the grammahl\.l 

sentences was not affected by modahty. Thi~ interaction was rehahle 1 Et 1. 72) ::: J ~n.ll < 

0.0191 and 15 Illustrated JO FIgure 3. Generally. the grammatIcal ,entenec, were ludged 

more accurately than ungrammatical one~ l.En.72)::: 7 503. ~ < 0.0011. out FIgure 3 

illustrate!> how thI~ grammaucality dfect mteraets w\th modality. Thus. thcre i~ a dcar 

modality effect in that processmg information ln an allduory t,l!\k kads to redw.:ed 

accuracy on ungrarnmaucal sentences. 

Figure 3. The efTect of grammaticality and modality 
on accuracy in grammaticality judgment. 
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However, this modality effect was not statistically reliable when the grammatical 

and ungrarnmatical target sentences are collapsed. Figure 4 shows the means of the 

subjects' accuracy on the target and distractor sentences in the two modalitics . 
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Figure 4. The efTect or target and modality 
on accuracy in grammaticality judgment 
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Other aspects of the accuracy results are presented in Figures 5 through 8. The 

ungrammaticaJ targets were judged significantly less accurately than the grammatical 

targets I.E( J ,72) = 4.278. 11 < 0.002]. As illustrated in Figure 5. subjects were less 

accurate at Judgmg subjacency violations than either grammatical sentences involving 

34 

emhedded questions or any of the disfractor sentences. As is evident from the figure. 

subjects' accuracyon the grammatical target sentences was quite high; therefore. it would 

seem that subjects were able to correctly identify the grammatical sentences involving 

embcdded questions. When subjacency is violated. however. subjects overall were 

somcwhat Jess accurate at recognizing these sentences as ungrammatical . 
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Figure S. The effect of target and gramrnatic~llit~· 
on accuracy in grammaticality judgrncnt. 
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Figure 6 shows the accuracy of the subJccts in cach of thc four language gtoup" 

on the grammatical and ungrammatical target sentences collap~cd ll( .. TO"'~ JJl()daltle~ The 

interaction prescnted in Figure 6 is not !.tatistlcally significant hut 1" cLTtalllly Illl';lIIl1lglul 

since the analysis revealed that whcn the four dlfferent languagc group" (I~SI., I-SI . LI P 

and Ll.F) are examined scparatcly, they were not slgmficantly dlftetCllt at Judglllg 

sentences which contain violations of prmciples ~'f UG. Ail languagc group" (lIlchullllg 

the L2 learners) showed the same patterns of re~pondmg, ~lIggC"llllg that ail ""lJCl'" are 

able to respond to targel sentences with equal uccuracy. 'l'hi" IC\UIt would Imply tllal l' 

native speakers are accessing knowlcdge of UG to makc lhclr Judgmcnl\, Il 1\ cnllrcly 

possible that L2learners arc doing 80 also . 
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Figure 6. The efTed of subjects and target on accuracy in 
grammaticality judgment. 

5 

4.5 
4 

i 3.5 
t: 3 
~ 
u 
"'" 2.5 

~ 2 
= z 1.5 

1 

0.5 
o 

LI.E LI.F ESL FSL 
Subjects 

• 
o 

Grammatical 
Targets 

U ngrammatical 
Targets 

36 

When ail native speakers were compared to aIl L2 learners, native speakers were 

considerably more accurate at judging the sentences, both the wh-island structure and the 

(i1stractor sentences, than the L2 learners [f(l,72) = 2.63.12 < 0.051. This interaction is 

lllu~trated in Figure 7. L2 leamers were more accurate at judging the distractor 

sentences than the targets. While there was a substantial difference in accuracy between 

the native speakers and L2 leamers on the target sentences, there was less of a difference 

in accuracy on the distractor sentences . 
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Figure 7. The Effect of Target and 
Nath'eness on accuracy in 
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In general, native ,;peakers and L2 leamers did not dlffcr ln thclr aeeuracy of 

judging grammatical sentences, yet were considerably different on aecuracy nn 

ungrammatical sentences [f(l,72) = 8.76,12 < 0'<)04] as is IIlustrated ln Figure X. 
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Figure 8. The elreet of grammaticality and nativeness 
on accuracy in grammaticality judgment. 
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In ~ummary, modahty cJcarly interacts wnh grammaticality since subjects were 

le,>,> ac..:curatc at JlIdgmg lIngrammatical sentences in the aurai th an the vi'lual modality. 

Native ~pcakcr,> wcrc more accuratc than L2 lcarncr .. in JlIdgmg aIl type~ of ~entences, 

and Ihe 1.2 karner,> wrrc le,>,> accliratc at )udgmg the target ,>entcncc'> (hoth grammatical 

and ungrammallcal) th,ln the dl,>tractur,>, The .,entcnce., whlch vlOlated ~ubJaccncy 

YlCldcd li lowrr ,IU':lIra( y '>core ovrrall than the other ,>entences. an effeet which 1'> more 

prol1ounced for the 1.2 learner,> than the natIve "pcakers When the four language group~ 

arc compared, there 1'> no InteractIOn between language ohubJects (ESL, FSL, L l.E, 

L 1.1') and gral1l111atlcality of the target <;entences (subjacency violations or grammatical 

targe!,» Thl~ rC~lIIt :-'lIggc~t" that L2 learners are, al mmIn1Um, perforPling the GJ task in 

a :-.imllar way ln the nalIve ~pcakcr~. Corre~pondingly, if native "peakers are assumed to 

he :lnT'>"ll1g knowledgc of pnnciple<; of UG to make thelr Judgment~, the L2 learners 

111Igh! al,>o he acce'>~lI1g ~imilar type,,> of informatIOn. 

4.3 ReactIOn Tunc RewIts 

An analy~ls parallcl to that carried out on the accuracy data was perforrned on the 

reactlOn tnne (RT) ln JlIdge the sentences. The complete source tables from the analysis 

of vanance arr plr,>entrd III Appendlx C. The mean~ and standard deviauons for the 

dI! relent language grollp~' reactlOn lImes on the target sentence!\ for both modahties are 

1)) C "l'Il ted 111 Tahle 4. 
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Table .a. 
Mean [eaction lime on the erammatjcal and une[ammatical tar~ts in the aurai and 

yisual condition. 

Grammatical 

Target 

Mean SD 

ESL 162770 190.S7 

FSL 856.67 201.20 

Ll.E 534.2R 190 S7 

Ll.F 564 35 190.87 

Prior to the anal y 

replaced with the mean o. 

AURAI. VISUAL 

U ngrammatical Grammatical l J ngrarnmat Ical 

Target Target T.lr~et 

Mean sn Mean sn Mean sn 

1546.21 190.02 701.64 Il)() X7 110044 19002 

1101 66 20030 645.65 IlJO H7 925 X2 19002 

798 14 190,()2 486.92 1lJO X7 71646 \9002 

713.03 19002 399.28 190.87 570.47 \I)() 02 --
,rate responses were removed t'rom the data and 

!ct re'iponses for the glven catcgory wllhlO Whldl the 

error was located. Thus, only t\. fs to correct judgmcnts were mcluded III the analy .. .I .... Il 

~s important to ensure that only correct Judgments are Included In the RT analy\I~. 

otherwise such an analysis would not be meaningful If the data wcrc made ur of holh 

accurate and inaccurate responses, any potenual 'ipeed-accuracy effect muid not he 

controlled. Furthennore, an effeet may be found III the data whlch may he duc to the 

inaccuracy of the responses, but mlght be ml~undeNood to he an clfect 01 one of the 

variables tested. To rernove these methodologlCal prohlem'i frpm affcctmg the RT 

analyses, the reactlOn urnes to Inaccurate re~pon~e'i were removed 

RT data naturally yleld a 'ikewed distrIbutIon. Therefore, In order not to vlOlate 

the assumptIon of a normal dlstnbutlon, a log tram formatIOn wa~ applicd to the RT data 

to yield a more nonnal curve and subsequently reduce the influence of the ~kew . 
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A ... in the accuracy anaIY"'IIi, the focus of the investigatIon was to detenmne 

whcther there wf1uld he differentiai responding to ~entences overall, and specifically to 

vlolatlonli of ... ubJacency ln one modality th an the other. The modahty effects on reaction 

lime are illll ... trated ln Figure~ 9 through 12. Unhke the accuracy anaIysls. there was a 

rchable mam cffecl of modality, where I)ubject~ in the auraI modality were slower to 

JlIdge \entenee ... ovcrall lhan the subJects In the vIsuai modality, [f(1 ,71) = 4.324, 12 < 

0.0411. Thl\ cffeet Iii Illustrated ln FIgure 9. 

Figure 9. Main effect of modality on reaction lime 
to grammaticality judgment. 
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FIgure 10 illustrates the effect of modality when the four language groups are 

eompared separateIy. This interactIon is not significant which suggests that the L2 

Icarners are processing the task in a similar way to the native speakers . 
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Figure 10. The effect of rnodality on reaction time to 
grammaticality judgment for the four language groups. 
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Certain trends were highlighted in the analysis with respect to modahtyH Therc 

was an interaction which approached significance WhlCh indicates that 1.2 leamer~ look 

longer to judge the sentences aurally than visually IE( 1 ,71) = 3.29, ~ < 0 0741 ali shown ln 

Figure Il. Furthennore, the L2 learners took longer overall, th an the native ~peaker\ 

[f(1,71) = 17.985, II < 0.001] . 

81hese trends are reported here on the assumpllon that the relativcly 'imall n (JO pcr locll) Iii the rea<;em 
for the faHure to reach slgmficance at a = .OS. 
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Figure Il. The effect of modality and target 
for the native speakers and L2 learners on 
reaction time to grammaticality judgment. 
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An additional effect which approached significance involves modality with the 

largel d'fcct and the language in which the sentences were presented. FIgure 12 

illll~tratcs the mteraction, where Ll.F and FSL subjects combined showed a greater 

dIffclcncc III RT hetwcen the auraI and visual modalities than Ll.E and ESL subjects 
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comhincd 11.:( 1,71) = 3.71, Il < O.05R 1. The L l.F and FSL subjects were much faster in 

thc VIMwl Illodality relative to thcIr performance in the auraI modahty than were the Ll.E 

and ESL !\ubICCIs. Furthcmlorc, ail ~lIbjects had larger RT's for the target sentences in 

the aura] modality than for the targets in the visual modality. Again, the target sentences 

promptcd a larger RT than dlstractors, and the RT's are longer in the aurai than the visual 

modaltty . 
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Figure 12. The effect of modality. target and 
language of sentences on reaction lime to 
grammaticality judgment. 
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An inspection of the data which deals with the target sentences (and not modahty) 

reveals that overall, ail subjects were slower to judge the ungrammatical !.uhjaccl1cy 

violations than the equivalent grammatical sentences, as iIlustrated ln FIgure I.~, Lb l ,71 ) 

= 12.70,11 < 0.0011. While the subjects were slower to judge subJaccncy vIolatIon!.. thlc, 

effect did not mteract with modality. There IS no speed-accuracy trade-off 111 Judg1l1g the 

subjacency violations . 
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Figure 13. The efTect of target and grammaticality on 
reaction lime 10 grammaticality judgment. 
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Figure 14 ilIustrates respondtng of aIl four language groups. These interaction" 

are not statistically slgnificant. As in the accuracy analysis, when native speaker and L2 

learners data are collapsed, there are slgnificant differences in RT for grammaticality. 

When the four language groups are compared however, there are no significant 

dlffcrences 111 RT . 
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Figure 14. The effect of grammaticalit~· ~lnd targct 
for the four language gr()up~. 
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This non-significant mteractton, agaln Implics that whatcver prncc\\c\ or 

knowledge that IS being used and accessed to Judge thc"le \cntcnce\ I~ cornparahlc lor 

subjects acro~s al! four language groups If one a"~utne" that knowlt:dge 01 lJ(j IS 

mediating the native speakers' Judgments, then one cou Id concclvahly argue that the 1.2 

learners are also using knowledge of pnnclples of ua to make thclr Judglllcnt\. At the 

very least, however, tJte L2 learners and native "peaker\ are pnx.c<"\lng the \l1mullllJ a 

parallel or slmilar fashion. 

In summary. there is an overall effect of modality ln the RT data. \U1<'C \uhJcct ... 

were slower to judge sentences which they heard than those whlch they rcad. 1.2 Icarncr\ 

are more affected by the processmg demands of the audJtory ta\k than the native 

speakers, especially when judging the subJ3cency ViolatIOn... The LI 1- and I-SL \lIbJCCI\ 

showed a greater difference between speed of judgmg the \cntencc\ ln the aurai v\ the 

visual modality than did the Ll.E and ESL subject~. SubJacency vlolatHln\ overalllook 

longer to he judged ungrammatlcal than either the grammatical \cntcncc\ wuh emhedded 

questions or the distractors. As in the accuracy re~ult~. when the four language grouP\ 
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arc not collap"cd, thcre 1" no interactton of language of subjects and grarnmaticality of the 

turget "entence\ Agam, thl" rc"ult may <.,uggest that native "peaker\ and L2 learner<; are 

proce.,,,mg and ac:cc<"'Img 'Ilmilar types of mfonnation when makmg thelr !,'Tammattc:ality 

judgmcnt'l The type of knowledge acce<;sed by ail ~ubJect<; may mclude knowledge of 

pnnclple\ of l:G, <.,ugge<.,t1ng that L2 learner~ do have access to UG. wlten perfonning on 

\uch a metahnguI<.,tIc ta<.,k. 

5.0 DIscussIon 

There were two basic Issues addressed In the present experiment. The first issue 

wa~ the modality of stimulu~ presentatlon. Based on the few experiments which had 

prcviou<;ly examined the issue of modality of stimulus presentation, the hypothesis in the 

present cxpenment wa~ that ~ubJects would be ~lower and less accurate to judge 

sentences In the aurai than the vlsual modality. This hypothesis was supported. The 

second issue concerned the subjacency violations. The critical sentences presented to the 

subjects were those mvolvmg wh-Islands. Half of these target sentences were 

grammatical declarauve sentences involving embedded questions, while the other half 

were un grammatical questions which violated the princip le of subjacency. Would 

~ubJects respond differently to the se target sentences than any others? Furthennore, 

would subjects respond dlfferently to the ungrammdtical subjacency violatIons than to the 

grnmmatical wh-island sentences? The results revealed that subjects were less accurate 

and slower to judge the subjacency violations than the other grammatical target and 

distractor sentences. The issue of whether or not Universal Grammar is available to adult 

L2 lcarners has not yet been resolved (White, 1989). An accepted belief is that native 

speakers make their grarnrnaticality judgments on the basis of knowledge of principles of 

UG. This IS one of the reasons why native speakers are often used as a control group in 

experiments which examine the role of UG in adult SLA. If adult L2 learners are less 

accurate (than natives) in judging sentences which violate principles of UG, then one can 

potcntially argue that UG is not available to those L2 learners. Correspondingly, if native 
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speaker and L2 leamer perfonnance on the sentences whkh violatt: pnnl'lpk~ ot l1t, 1" 

comparable. then one could argue that L:G i~ an:e~sible to the L~ learnl·r~. The re"ult~ nI 

the present experiment revealed tha! there was no ~igllltican! intaactlOl1 tx'twcen 

language of subjects (the four group~) and !,'Tammatlcality of target .. entenec ... (the llG 

violations) on bath the accuracy and the rcactlon tune meao;ure4 . 

Wlth reference to modahty effect!o.. the results L'1early lIldicate that ... uhjects do 

respond dlfferently III a grammatH.:ality judgl11ent (G1) ta!o.K when the sentence, are 

presented in the visual versus the aurai modality Modahty mtluem.'e .. accuracy on 

un grammatical sentences since subjects were less accurate at judging ungrammatical 

sentences when they were heard, than when they were read (sec FIgure 3). One 11lIght 

have predicted that this effeet of modahty wou Id only be manife),tcd ln the performance 

of L2 leamers since they are presumably less fluent and less fanlllmr with the target 

language. However, the effeet of modality on accuracy on a OJ ta~K was true of hoth 

native speakers and L2 learners. Thus, the effeet of modality cannot 'Imply he attnhuteo 

to a funetion of being an L2 learner. U ngrammatical ~entence, wcre jlJ(jgcd lcss 

accurately than grammatical sentences in the visual condition alw. hut the cffcct wa~ 

much more pronounced 111 the auraI condition. With respect to the RT data, therc was 

clear support for the hypothesis that subjects would be slower in the aurai condition than 

the visual (see Figure 9) and burdens of auditory processmg seem to produce a greater 

obstacle for L21eamers to overcome than for native speakers. As il1uo;trated ln Figure Il, 

this effect is highlighted for the targe t, wh-i~land sentences for ail language group', but 

particularly for the L2 leamers. 

The present results are compatible with those of Haig 09(1) and Johnson (1992) 

who found that adult learners had signifieantly lower accuracy ~core"i in the aurai 

condition than the visual one. Furthennore, as ln the present experiment, Haig\ (1991) 

9See FIgures 6and 14. 



• 

• 

48 

1.2 learner'l wcre panicularly leo;., accurate at correctly rejecting violations of subjacency 

ln the auraI condition than the vi~ual one Haig'~ L2 subjects were natIve speakers of 

Chine\c wh Ile the pre..,ent expenment te~ted native speakers of French (on English 

.,entcnce,,) and native ..,peakers of English (on French ~entences). The two experirnents 

togethcr () lalg·.., and the pre~ent one) offer converging evidence to support the hypothesis 

that modality will affect subjects performance on a GJ task, with specifie effects on 

~uhJ,I(:ency violations. 

Thus, not only are therc clear modality effects in both the accuracy and RT data, 

thcre are aho clear effects for the target sentences. The demands of auditory processing 

affcctcd re~pondlng to the target sentences more than the other sentences in the 

expcriment (~ee Figure Il and 12). Furthennore, in both the accuracy and the RT 

analysi s. it is clear that subjects as a whole were less accu rate and slower at judging 

suhJacency violations th an other sentences, in both modalities (see Figure 5 and 13). 

Il must he noted however, that all groups of subjects were capable of judging the 

suhjaccncy violations. As indicated in Table 3, the mean score of correct responses on 

the subjacency violations was 3.75 out of 5 for the ESL subjects and 3.85 out of 5 for the 

rSL subjects. While the se means may not he as high as the means for the native 

!-.pcakcrs. they .. Te well above a 50% chance accuracy on the crucial target sentences 

suggesting that learners were not responding randomly. 

Givcn these effects of modality in both the accuraey and speed with which 

suhjccts can judge sentences, one can then ask what are the implications of these effects. 

What do these modality effects mean for researchers investigating adult SLA? 

5.1 Implications for research 

The modality effects in the OJ tasks are salient on un grammatical sentences, and 

speclfically those which violate subjacency. Furthennore, the effeet of modality most 

detrimentally affects performance of L2 leamers. Researchers investigating L2 

grammatical competence using a OJ task are often most erucially interested in L2 
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learners' judgments of ungrammattcal ::-enten{.'es which vlOlatc universal pmK'lples. The 

results of th~ present IIlvestigation lllustrate ho\\' Il is precI~ely these vanahles whi...·h an: 

most affected by the modality ofpres":ntatIon . 

When Invesugatmg UG in aduIt SLA. the aim IS to ,mam reliahl~ mea~lIres of 

linguistic competence. to detenmne wha! L2 le.lfncr~ 'know' ahout the target language. 

Researchers are compelled to make assumptIons ahout hngUl'ltll' nmlpetcnre l'rom 

perfonnance data. As Cook (1990, p. 595) stated: "AIl "tatement .. ahollt 1.2 dcvdopl11l'nt 

depend upon sorne test of perfomlance; we must alway~ takt: lOto "t'COllnt the rl'1cvant 

aspects of performance by native and nonnauve ~peaker~ before drawing l'OI1l'lu"ions fur 

the theory ofUniversal Grammar". Invalid assurnptIons tllight ol'callionally he made 

concerning learners' underlying competence when rc1ying on pcrformancc data. Whilc 

this problem may not be immediately resolved. it l'an he cnnstrained. As Bmlsong 

(1989) and Bley-V roman and Masterson (1989) have suggested, l'onverglllg and 

validating evidence is one way of constraming the problems 1I1hercnt1l1 a~~unl1ng 

competence from perfonnance data. 

The results of the present study illustrate how convcrgmg cVldencc can proville 

greater confidence in the conclusions drawn from results attaincd from cmrmil'al 

research. Overall, subjects in both the auraI and visual conditions were le..,s accllrate and 

slower to judge the target sentences. Therefore, one can he confident that evcn acr()~s 

modalties, subjects were responding differently to the target sentence\ than the 

distractors. Furthennore, converging eVldence was found acro~~ the mca'>Ules llscd in 

this experiment. The results of both the accuracy and the reactlon time mea<.,lIrCIi 

illustrate how modality effects can he found on both type'i of mea~urc Agam, one can he 

more confident that the conclusion that there IS an effect of modahty of ~timlllu~ 

presentation is sound since it was mamfe'ited on both an accuracy and an RT mea~ure. 

With respect to modality therefore, if one can lllustrate that procc"\lOg 

infonnation in auditory tasks willlead to lower ~cores on a given mea ... ure, then one 
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might a~\ume that rc\ult\ from visual tasks alone may be an inflated measurc of a 

\UOI(;Cl\' grammatical competence. Conver~ely. re~ults from audaory tasks alone may 

not i!ccuratcly rcflcct a "'lInJect~' underlymg competence eIther. A ... Johnson (1992) ha~ 

argucd, the account" of the dlfference\ in re~ponding to GJ tash may not be completely 

onvlou..,. John~on ( 1 <)<)2) ~ugge~tcd that li written task may inflme a sllbjcct's 

performance whde an audltory ta..,k (and the burdens imposed by on-line processing) 

11lIght inaccuratcly deplCt a lowcr ..,core on the meu!>ure tested. 

One way the Iwo pre<,entation modalitie~ may have detnmentally affected 

performance in hoth Halg's (1991) and Johnson's (1992) studies is by the differences in 

prc~cntal1on lime on the wntten and aurai ta~ks. In both cxperiments, subjeets had more 

tIIne to proce~~ the ~entence~ in the vj~ual condition th an the auraI condition. The 

dl'icrcpancy in pre~cntal1()n time wao; particularl)' salient in Johnson's (1992) stlldy. Any 

(hffcrcnce~ in the IWO modahlÎe~ may have been a function simply of length of 

prc~el1tallon 1 n both Il.ug\ (1991) and Johnson's (1992) research. The present 

expCfllllcnt controlled for prc~entatJon time. Subjects in the vislial condition were 

rc:--u H.:tcd Hl the amollnt of ume ln whlch they could process the sentences, the same 

amount of ume that the ~UhJCCb in the auduory condition had. Despite the potential for 

procc<,slng burden~ in the vl~lIal condition (sincc subjects were limited In the amount of 

Inne they had to rl'ad cach ~entcnce), clear modality effects werc still found. The subjects 

in the vl~lIal modality still yielded lugher scores of accuracy and faster reaction times. 

One cannot arguc ca tcgoncally, however, that these differences are due to an inflated 

IllctIx ot gr.u1l1natical compctcnœ In the visual condition and/or a rcdllced indication of 

grammatical competencc 111 the auditory task. 

The analy~i~ of modality effccts in other areas of research, such as short-term 

Illcmory, indinlles that Jt would he inappropriate to suggest that one modahty is a better 

ah'nUl' to underlYlIlg grammatical competence than the other. Penney (1989) has 

convlIlclIlgly dcmonstratcd that therc is a large body of research to show that information 
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is processed dlfferently depending on the modality \\- ithin whkh that mfonnatton IS 

presented. With reference to GJ ta~ks. modahty effectll do not mean th.lt a t.l~k ln one 

modality is a better mdlcator of grammatH.'al compctem'(' than Ihe ~ame ta\~ III .lllolher 

modality. This could only be possible if lingui~tll' mput III one l110dahty YIL'lkd !\Upenllr 

acce~s ta the UG 'module' th an the alher, Currently. thcre I~ no cVldcn\.'c 10 "'llpport \llch 

a suggestion, One could hypothesllc that If one modal1ty dld yleld ht.'ttcr .\l'ce" 10 ll(,

type knowledge. 11 would bc the aurai one. SlOl'C d1l1drcn. as they are karnlllt! thclr LI. 

are only initially exposed to aurai mput. However, Halg'~ (1991), John",oll\ (1992) and 

now the present experiment, ail found lower accuracy (and in the pre ... ent c'<periment. 

slower RTs) in the aurai modality. A difference ln modality does suggest, however, that 

research which cantinually presents ta!-.ks In one modal1ly. wuhout conductll1g the .. amI." 

tasks in the other, may nat be gettmg a complete plcture of what procc ...... c ... or knowledge 

subjects l11ay have available 111 perfamllng on a metahngulstic ta!->k, 

Why would there he such a difference in re~ponding acrO'l~ the two modaltties'! 

Human beings areconsldered ta be limited-capactty processor .. (Ncwell & Simon, 1(72). 

White receiving aurallinguistic mput, Iisteners have a Iimited capaclty for pro<.'e'i<.,ing 

what they hear in the ume available (Foss & Lynch, 1969; Fo .. s, 1969; Aaron<.,oJl, 1974; 

Green, 1977). If speech input is too fast, or If the listener IS not a natIve ~pcaker of the 

language or if the input competes with ather input, humans' ability to deal wllh 'ipccch 

breaks down (Clark & Clark, 1977). 

Listeners try to isalate and identify surface constituent .. and hold thcm In workmg 

memory as units as the input IS commg in, While trying to con~truct propO'ilttOn<., and 

representations from the first constituent, the remamder of the ~entence aho ha .. to he 

processed. Since ail these processes take time, and human betng .. are IJmltcd capacity 

processors, these processes may interfere with other mental acttvity and thu., cau<.,e 

subjects to he slower and/or less accurale at proce~sing IingUl~tic 1I1fonnation aurally 

(Clark & Clark. 1977). Furthermore, if processing IS made difficuIt by etthcr leXIcal 
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cntnc ... lhy pre-.entlng mfrequent lexical item, (Fos~, 1969)] or surface structure rby 

prc ... cntcd ... c1f-crnhcdded ... entence., (Fo ... ., & Lynch. 1969)] reactlon tlme~ wIll be slower. 

OhvIClu ... ly, ... uch wnrklng memory IImltatIom are les,> cntIcal when reading lIentences, 

..,mu: rcader ... can look hack at .,urface con..,tltuent~ a., They are proce~"Ing sentences. 

SlIh)acel1cy violation., pre.,umahly affect the <;uhJect~ ln a "'lmdar way as the 

re ... carch dc ... cn hed ln l'm., ( 19(9) and fms and Lynch (1969), In that proce~~lrlg may be 

made more (JIfficlIlt '~lf1CC ... llhJcct., encounter ~entence~ WhlCh have a ..,tructure which is 

unpredll.:tahlc amI unt amdtar. The.,e dlfficultJe~ could undoubtedly call~e subjects to 

judge .,uhJacency violation., le:-.s accurately and more slowly ln an auraI ta.,k than a visual 

one Corre.,pondlngly, If ~lIbject~ can succes~fully perforrn a tallk (and overcome 

proce.,:-.mg load.,) when ~tlmuh are heard rather than read, then a stronger case for UG' s 

avallahlllly l'an he made. By looking at the means presented 10 Table 3 and 4, lt is 

ohvl()U:-' that the ~uhject"i in the present experiment are able to successfully complete the 

ta ... k in the auraI rnooality. 

Cornpanng tao.;h presented in dlfferent modalities IS one means of acquiring 

validatIng and convergmg evidence. As discussed above, if subjects can perfonn 

:-.uccessfully m an auditory task, in addition to a visuai one, more positIve conclusions can 

be drawn aoout whether principles of UG mediate aduIt L2 acquisition. Analogous to the 

henefits ot u~mg two presentatIon modahtIes IS the benefit of using two measures of 

lil1gll1~tlc .. kIll. Different measures can be used to test subjects' knowledge and 

prol.:e~SIng ... kIlls of their second language. In the present experiment, both accuracy and 

RT were measureù. In many previous experiments, accuracy alone was the metric from 

which inferences were drawn conceming subjects' knowledge of their L2 (Haig, 1991; 

Johnson. 1992; Johnson & Newport, 1991). In Ii ne with Brrdsong's (1989) suggestions 

ahollt convergmg evidence. results from two measures can he more useful. 

ln the present experiment. modality effects were found both in the accuracy and in 

the RT data. One can be more confident, therefore, in concluding that modality really 
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does affect subJects' responses on a GJ ta,\.... Havmg t\\O mea,urC'~ l,f.\ ,Uhll'(t', 

performance on a gral1lm.!t1l'allty ta ... k ~:an pott:noally "t:I"\e tn I,nt.lle tht: \...lIld of 

knowledge mto \\hlCh the GJ ta ... \'" 1'" tappll1g Fort:',\Tllpk.lf nall\C' 'lk'.\h'l' .1I1d L~ 

learners are the same on an LKcuracy mea~lIn.· fur a (lJ t.I'Io... hut dltt'erem on an RT 

measure. then one l'oult! argue that th\.' chffercnl'l.' hct\\Cell L2 k.lIllL'h and n.UIVl" l11ay 

not be one of a paucny In L2 competence la" ,ome rll.1Y ;lIguC'. (e g. Bky- VlOlllan. 

1990) J, but rather, he a m..lmfe ... tatlon of an L2 proce ...... tng. rnn\tr.11111 \V Ithoui .\11 R r 

measure in conJunction Wlth an accuracy rnca,lIft" thl~ pO-"lh!lllY l'OU Id not hl' 

invesugated. Correspondingly, if nanve ~peakerll and L2 leamt:f''I were tilt: ,aille on an 

RT meU"iure for a GJ task, but dlfferent on an accuracy mea'lIre. one could l'Ilher 

conclude that a) the L2 leamer!. sacnficl'd accuracy for ~peed or h) thal Ihere was an 

underlying difference 111 L2 competence winch IS not retll'cted ln prol.'C',-'lng "furthl'r 

possibility of course, would be If natIve speakers and L2 leamer, were hoth dit t'l'rem on 

an accuracy measure and an RT measllre. One could conccivahly conclude lrom tlm 

type of result that the subjects both a) have dlfferent knowledge repre<.,cntallon, 

concerning the L2 and b) this difference is mamfe!.tcd 111 on-hne proce-,!-.mg ta~k .... 

Having only accuracy as a measure on a GJ task wou Id not pemllt the pO-"lhtliIY nt 

contemplating the effect of processing and may cloud any concIu-'lon-, l.'onccrnmg 1.2 

learners' Iinguistic and metalinguistlc skills. It 15 hlghly dC51rable tn have hoth mea'urc .... 

The validity of using both accuracy and RT as mea,lIrc<; on a (JJ tallk ha ... 

significant implications for empirical research. White and Gene,ee () 992" for ex ample, 

found that their near-native subjects were no dlfferent from native, In thclr re<.,pon ... c, on 

both accuracy and RT measlires on a Gl ta~k. It wa\ \lgmflcant for tht:lr mve'>tlgatlon 10 

have both measures on their Gl ta~k, since data from both mea ... ure' enahlcd them to 

"oncIude that not only dld their <;ubjects have a ... imIiar underlY1l1g L2 competence hut 

they also processed the L2 in a parallel fashion. Having these two mea ... ure ... of a 
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...ubJcct ... ' performance on a GJ ta ... k ... upplement~ their conclusions that UG is available to 

L21carner .... 

An ObVIOU"> u ... e for RT mea ... ure~ cornes in mvestigating processmg strategies 

(C1ah ... cn, 1984) to account for LI and L2 difference<; Œubank, 1991). Otherresearchers, 

u ... e Kl a ... a mca ... ure of competence (m conJunction w1th measures of accuracy) u~lng 

... cntcncc malclllng pnxcdures. Bley-Vroman and Masterson (1989) for example, used 

rcactlon lime m a ... entence matchmg ta"k to mvestlgate L2 learners knowledge of the 

Functlonal Categone~ Parame ter. Bley- Vroman and Masterson's Korean subJects were 

mllch ... Iower at Idcnllfymg pair~ of ,entcnces as identical or not than native speakers. 

They argue tllat while native "peakcrs are more rapid to respond, the pattern of 

respon(hng among the ... urnuills items lS the same for both native speakers and L2 

learner... They conclude that the Enghsh setting of the Functional Categories Parame ter 

is bemg retlected 111 the RT'~ of the task and that specitically, the L2 learners' responses 

retlect an Engh,h settmg. Reaction Ume, then, can be a useful measure for Bley-Vroman 

and Ma ... ter~on 's (1989) task since resuIts dervied from RTs may indicate similar patterns 

of hnglll'ltu; proccssing across language groupslO. 

Accuracy and reactIon ume may not tap mto the same underlying system. If a 

~uhject is able to correctly judge a sentence that is ungrammatical, one often in fers that 

that subject 'knows' about a given umversal princip le. What does it mean for a subject to 

be slow at judging the sentence? If a subject IS slower at judging sentences, and yet is 

stIll accurate al d01l1g so, what can thlS inform researchers about an L2 learner's 

underlymg grammatical competence? With specifie reference to subjects' ability to judge 

suhJacency VIOlations, their slower RT's may simply be an anifact of the processing 

11l111tations discussed above. The dlfficulty of the suIface structures of these sentences 

makes 1t d1ffiçult for the L2 learners to 1denufy and keep constituents in working 

1 (~ough iliere are oLher problems mherent m a sentence matchmg task WhlCh cannot be discussed in 
the present context. 
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memory, thereby resulting in a sIower RT. A furthcr pOS~lhllily 1'1 that natm: ~pl.·,tkt.:l' 

might judge the grammaticality of sentences faster than L2 karners hl'çall~C of a 

familianty etTect since natIve speaker~ have had more pr~K·tll·C and C\PO'lllrC 10 the 

stimuli. 

Ideally, researchers wou Id hke to refine thennes of lani!,u.\ge a~'qlll"lII\ln fro1lllhc 

resuhs of expenment~ which examme underlYlllg grallunatlcal compclclKl' .\Ill! Ilot 

simply processing dlfferences 11 . If on-line prol.'cssing detnmcnt.llly alkct~ L~ k.lml·r~· 

performance on any given task, one would not hkc to draw condmlOn., aboui 

grammatical competence based "olely on proces~ing dlffercnœs. Il, hOWl'Vl'f, one clin 

show that processing IS the same for a group of native speakcr~ and 1.2 Icarncn" then (lnc 

has a potentially stronger daim about whether specIfie pri ndples of lJG arc lIl~tan t1alcd 

in a subjec.ts' mterlanguage grammar. 

The present expenment found that when the four language group'l wcre cornparcd. 

there were no sigmficant interactions wlth grammaticality on cnhcr the accuracy mca~urc 

or RT (compare Figures 5 and 14). White and Gencsee (1992) al-;o round thal thclr 1,2 

subjects had similar accuracy and RT means as their native 'Iuhjects. One l'an arguc lrom 

the RT results that their subjects processed the hngUlStIC mfonnatlOn tn the .,ame way a~ 

natives. 

In summary therefore, using different rnean<; of testIng \ubjccts' knowledgc of 

syntax is a good strategy to attain dependabJe evidence U sing di f(erent rnea'lurc-; Itkc 

accuracy and reaction time, and conductlng experiments that pre~ent ta<;k~ ln dlffcrent 

modalities are sorne of the ways more rehable evidence might he collccted. 

5.2 Conclusions 

Methodology is a deciding factor in determining the outcome~ of re~carch. The 

present experiment illustrated how the modality within which ~tlrnuli are prc.,cntcd ln a 

11 Unless, of course, the poInt of the research l~ 10 dcmonsLratc a pn)Çc<;~mg tlrltcrcm.c 
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GJ ta'lk wIll influence "ubject~' accuracy and reaction times at judging sentences which 

vlolate pnnclplc"i of LiG. Subject'l were slower and le,~ accurate to judge violations of 

"uhJacency ln the auraI modality than the vl'Iual one. Researcher., can take advantage of 

modality dlfference~, and rnethodology in general, by conducting research in a vanety of 

contcxt., (1 C., u.,mg dlffcrent ta<.,k'I, dlfferent pnnclples of UG, etc.). Evidence whlch 

fIn(h .,uhJech' "cn <.,It 1 vtt y to pnnciple ... of UG In both the auraI and visual modality is 

more compelltng than Ju~t m the vi~uaI one. Furthennore, evidence from on-Hne 

proc(,~~lng ta..,ks WhlCh illu~trate sensnivIty to principles of UG by L2 l.!arners are more 

compclling than tasks where subjects can take as much lime as they like. 

Evidence from a variety tasks, subjects and stimuli, will help researchers 

dctemllne the precise nature of the role UG plays in adult L2 acquisItion. A clearer 

understanding of the kinds of knowledge to which L2learner's are sensitive will allow 

L2 pedagogues to Implement the necessary tasks and focus in the language classroom, in 

turn, enabling L21eamers to successfully acquire their language. A keen understanding 

of the role rncthodology plays in L2 acquisition research will assist researchers in 

ohtaining the sound cVldence required to deterrnine the information and processes which 

gUIde ~llcces~ful L2 acquisition . 
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APPENDIX A 

Stimuli 

Ena:ljsb Sentences 

Target Sentences 

WI,·Ungrammatical Questions 

*What dld the teacher know why the student said? 
*What did the king understand why the enemy revealed? 
*What did the professor guess why the wnter wrote? 
*What did the family forget why the boy kicked? 
*What did the universIty understand why the te am drank? 
*What dld the lady know why the man bought? 
*What did the woman wonder why the baby dropped? 
*What did the parents dlscover why the children played? 
*What did the attorney realize why the people robbed? 
*What did the patient know why the doctor sent? 

WII·Grammatical declaratives 

The teacher knew why the young student said hello. 
The king understood why the enemy revealed the plan. 
The professor guessed why the wnter wrote the book. 
The fanllly forgot why the boy kicked the girl. 
The university understood why the te am drank the champagne. 
The lady knew why the man bought the car. 
The woman wondered why the baby dropped the toy. 
The parents discovered why the children played the music. 
The attorney rcalized why the bad people robbed banks. 
The patient knew why the doctor sent the medicine. 

Distractor Trials 

Didractor· Declarative Vngrammatical 
*The schools do admire the principal who history tea,ches. 
·The judge went to the store the surprised manager. 
·The detective who finds hate the congress many misl~akes. 

Distractor • Question Grammatical 
What did the parents think. the young children wanted?' 
What did the doctor believe the new nurse said? 
What did the police officer think the thieves took? 

IJistractor • Declarati.'e Grammatical 
The couple spoke with the person who lives downstairs. 
The chaim,~m doesn't like the director who was rude. 

Distrac/or· Question Vngrammatical 
*When the analyst did remember that the appointment was. 
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"'Who the secretary did know that the boss tïred'~ 

First 5 and last 3 dummy experimental trials 

The pupil felt upset at being pressurcd 10 dass. 
What did the nurse think about the new patient? 
*When did the old carpenter wlsh cabinet tïnished soon'? 
... An night long Jane worried and the called hospltal. 
"'The dmner party was very new her eXCltlng for. 

The lawyer dnnks too much coffee ln the mornlllg. 
"'What didn 't the child like the meal offered at? 
Does the banker laugh at the poor 10an apphcants'! 

J 2 practice trials 

John believed that he would soon pass the test. 
Jane went for a walk 10 the large field. 
Jane's mother told her she cou Id never see John. 
'" At her ate pany Jane two pleces of cake. 
'" John read the book was detailed very and long. 
*When important it was the computer always broke down. 
Why didn 't he understand the story told to him? 
Was the man at the window someone you knew? 
Couldn 't the husband sec that his wife was upset? 
*Why did the dress Jane feel compelled to wear? 
"'How did she manage to herself hurt playing there? 
"'What did the farmer red park the tractor in? 

french Sentences 

Target Sentences 

Wh-Vngrammatical Questions 

"'Qu'est-ce que le professeur a su pourquoi l'étudiant a dit? 
"'Qu'est-ce que le roi a compris pourquoi l'ennemi a révélé? 
"'Qu'est-ce que le professeur a deviné pourquoi l'écnvain a écrit? 
"'Qu'est-ce que la famille a oubliée pourquoi le garçon a frappé'! 
"'Qu'est-ce que l'UnIversité a compris pourquoi l'éqUIpe a bu'! 
"'Qu'est-ce que la dame a su pourquoi l'homme a acheté? 
"'Qu'est-ce que la femme s'est demandé pourquoi le bébé a échappé'! 
"'Qu'est-ce que les parents ont découven pourquoi l'enfant a Joué? 
"'Qu'est-ce que l'avocat a compris pourquoi les gen'i ont volé ... ? 
"'Qu'est-ce que le pattent a su pourquoi le docteur a envoyé'! 

WH-Grammatical declaratives 

Le professeur savait pourquoi le jeune étudiant a dit allo. 
Le roi a compris pourquoi l'enm~mi a révélé le plan. 
Le professeur a deviné pourquoi l'écnvain a écrit le livre. 
La famille a oublié pourquoi le garçon a frappé le fille . 
L'université a compris pourquoI l'équipe a bu du champagne. 
La dame savait pourquOI l'homme a acheté l'automobile. 
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La femme \e demandait pourquOI le bébé a échappé le jouet. 
Le~ parent\ ont découvert pourquoI l'enfant a joué de la musIque. 
L'avocat a compn\ pourquOI Ie<.. bandits volent les banques. 
Le patient \avalt pourquOi le docteur a envoyé le médicament. 

IJi!Jtracior Trials 

IJi.dractor -IJeclaralive Ungrammatical 
*Le~ écolc~ admirent le pnnclpal qui histoire enseigne. 
*Le Juge a été au maga~m le a surpn~ directeur. 
*Le détéctlve qui trouve haIt le parlement plusieurs erreurs. 

Di.dractor - Que.ffition Grammatical 
Qu'e~t-ce que le\ parents pensent que le Jeune enfant voulait? 
Qu 'e~t-ce que le docteur croit que la nouvelle infirmière a dit? 
Qu'est-cc que le polICier pense que le voleur a pris? 

Distrador - Declarative Grammatical 
Le couple a parlé avec la personne qui vit au premier étage. 
Le grand patron n'aime pas le directeur qui a été dur. 

I)istraf.:tor - Question Ungram",atical 
*Quand l'analy~te est-cc que s'est rappelé que le rendez-vous était? 
*QUI la sécretaIre est-ce que a su que le patron a renvoyé? 

[lirsl 5 and last 3 dummy experimental trials 
L'élève s'e~t sentt affecté par la pression en classe. 
Qu'est-ce que l'Infirmière pense du nouveau patient? 
*Quand e~t-ce que le charpentier espérait cabmet a fini bientôt? 
*Toute la nuit durant Jeanne était préoccupé et la a appellé hôpital. 
*La récéption était très nouvelle elle excitante pour. 

L'avocat boit trop de café le matin. 
*Qu'est-ce que l'enfant n'a pas aimé le repas offen à? 
Est-ce que le banquier rit des pauvres demandeurs de prêts? 

Il practice trials 
Jean croyait qu'il pourrait passer l'examen bientôt. 
Jeanne a pns une marche dans le grand champ. 
La mère de Jeanne 1 ui a dit qu'elle ne pourra jamais voir Jean. 
* A son a mangé réception Jeanne deux morceaux de gâteau. 
* Jean a lu le livre étan détaillé très et long. 
*Quand important il était l'ordinateur toujours brisé. 
PounlUOI est-ce qu'il n'a pas compris l'histoire qui lui a été raconté? 
Est-ce que l'homme devant la fenêtre est quelqu'un que tu a connu? 
Le mari ne pouvait-il pas voir que sa femme était boulversée? 
*Pourquoi est-ce que la robe Jeanne se sentait poussé à poner? 
*Comment est-ce qu'elle a fait se faire mal en jouant là-bas? 
*Qu'est-ce (lue le fermier rouge stationné le tracteur dans? 
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• APPENOIX B 

Surnrnar;i SQurce Table fer Aeeuraq: Anal~'sis A. 

UNIVARIATE AND MULTIVARIATE REPEATED MEASURES ANALYSlS 

BETWEEN SUBJECTS 
----------------

SOUW~E SS OF MS F P 

MOD 0.253 1 0.253 0.240 l). t),;() 
LANGUE 0.153 1 0.153 0.145 0 105 
NATIVE 6.328 1 6.328 5.989 0.017 
MOD*LANGUE 
*NATIVE 0.253 1 0.253 0.240 () . b~~ h 
MOD*LANGUE 3.003 l 3.003 2.842 0.0% 
MOD*NATIVE 3.003 1 3.003 2.842 0.0% 
LANGUE 
*NATIVE 0.028 1 0.028 0.027 a .8'11 
ERROR 76.075 72 1. 057 

WITHIN SUBJECTS 
---------------

SOURCE SS DF MS F P 

target 1.653 1 1. 653 2.502 O. II B 
target*MOD 0.903 1 0.903 1. 367 0.246 
target 
* LANGUE 0.028 1 0.028 0.043 0.837 
target 
*NATIVE 2.628 1 2.628 3.977 0.050 
target*MOD 
* LANGUE 
*NATIVE 0.078 1 0.078 0.118 0.732 
target*MOD 
* LANGUE 1.128 1 1.128 1.707 0.195 
target*MOD 
*NATIVE 0.003 1 0.003 0.005 0.945 
target 
* LANGUE 
*NATIVE 0.253 1 0.253 0.383 0.53fl 
ERROR 47.575 72 0.661 

• 



66 

• qramm 7,c,03 1 7.503 11. 379 0.001 
1 rarnm i'MGD j,828 1 3.828 5.806 0.019 
'J r drrtm· LA1Jr:;Uf~ '3.003 1 3.003 4.555 0.036 
'1 r arnrn * NAT l 'lE ~.778 1 5.778 8.763 0.004 
'jrdrnm"MGD 
" LA1J(Jur; 

'NATIVE 0.078 1 0.078 0.118 0.732 
q r arnrn* 1.IJ(JD 

" Ll-WJUE 0.528 1 0.528 0.801 0.374 
qr-Hnrn*MQIJ 
"tJA'l'TW. 0.028 1 0.028 0.043 0.837 
9rarnm" LANr;UF: 
"NAT l'JE 0.028 1 0.028 0.043 0.837 
Ef~r{Qp 47.475 72 0.659 

t.el r'J'.'!t. *q r arnrn 4.278 1 4.278 10.074 0.002 
t ilrq(!t *qramm 
*MOD 0.253 1 0.253 0.596 0.443 
target*gramm 
*LANGUE 0.003 1 0.003 0.007 0.932 
larget *gramm 
*NATIVE 0.253 1 0.253 0.596 0.443 
Ldrqet*'1 rarrun 
*MOD*LANGUE 
*NATIVE 0.528 1 0.528 1. 244 0.268 
target *grarnrn 
*MOD'" LANGUE 1. 378 1 1. 378 3 .245 0.076 
ttlrget"'gramm 
"'MOD*NATIVE 0.903 1 0.903 2 .127 0.149 
target"'grarrun 
*LANGUE 
*NATIVE 0.078 1 0.078 0.184 0.669 
ERROR 30.575 72 0.425 
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• APPENDIX C 

Summary Source Table for ReactiQo lime Aoal~sis A. 

UNIVARIATE AND MULTIVARIATE REPEATED MEAs,mES ANALYS IS 

BETWEEN SUBJECTS 
----------------

SOURCE SS DF MS F f' 

MOD 4.576 1 4.576 4.374 0.041 
LANGUE 2.037 1 2.037 1.925 0.170 
NATIVE 19.031 1 19.031 17.985 0.000 
MOD*LANGUE 
*NATIVE 1.294 1 1.294 1.223 o . ,'7;> 
MOD * LANGUE 1. 507 1 1.507 1. 424 O. ~37 
MOD*NATIVE 0.399 1 0.399 0.377 o . r)41 
LANGUE 
*NATIVE 0.592 1 o .592 0.559 0.4~)7 

ERROR 75.127 71 1.058 

WITHIN SUBJECTS 
---------------

SOURCE SS DF MS F P 
target 0.621 1 0.621 11.521 0.001 
target*MOD 0.154 1 0.154 2.862 0.095 
target 
* LANGUE 0.028 1 0.028 0.515 0.476 
target 
*NATIVE 0.021 1 0.021 0.384 0.538 
target*MOD 
* LANGUE 
*NATIVE 0.051 1 0.051 0.943 0.335 
target*MOD 
* LANGUE 0.200 1 0.200 3.710 0.058 
target*MOD 
*NATIVE 0.177 1 0.177 3.287 0.074 
target 
* LANGUE 
*NATIVE 0.075 1 0.075 1. 393 o 242 
ERROR 3.828 71 0.054 
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68 •• qramm 1.913 1 1.913 12.680 0.001 
grdmm*MGD 0.043 1 0.043 0.287 0.594 
(J r dmIn' LAur;iTJE 0.039 1 0.039 0.256 0.614 
(~r drftIn'riAT l'IF: 0 001 1 0.001 0.006 0.939 
'J r drrtIn'M0D 
.. I,NJ(JUE 

• liAT J VE 0.078 1 0.078 0.519 0.474 
q r ilrnIn' M(,D 

• LAW;UE 0.007 1 0.007 0.048 0.827 
(lrdrnm'MOD 
'NATIVE 0.012 1 0.012 0.083 0.775 
qramm*LANGtJE 
*tJA1' [VI<: 0.007 1 0.007 0.047 0.830 
EHROR 10.709 71 0.151 

tdrqet *grarnrn o . 952 1 0.952 12.700 0.001 
target*gramm 
*MOD 0.074 1 0.074 0.988 0.324 
tarqet*gramm 
• LANGUE 0.003 1 0.003 0.044 0.834 
tarqet"'qramm 
*NAT1VE 0.000 1 0.000 0.003 0.958 
ta rqet *qramm 
*MODALANGtJE 
*NATIVE 0.144 1 0.144 1.918 0.170 
tarqet*qramm 
*MOD*LANGtJE 0.005 1 0.005 0.069 0.793 
tarqet*gramm 
*MODANATTVE 0.012 1 0.012 0.166 0.685 
t d r<Jet *qrdmm 
.. L.ANGlJE 
"'NATIVE 0.060 1 0.060 0.803 0.373 
ERHOH 5.321 71 0.075 
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