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The research reported in this thesis examined whether the alowér
second language reading rates of lonyx‘fluont bilinguals could be

attributed to a differential reliance on phonologica% codes -in

reading. Two different experimental tasks were used in each of two

-xpcrlicntn. A lexical decision task examined the possibility of

pre-laxical phonological recoding and a s?ntonco verification task
that of post-lexical phonological recoding. The fi?lt experiment was
conducted with monolingual Anglophones and monolingual Francophones in
order to investigate possible differences ié reliance on phonological
codes in reeding as a function of the particular language bciné read.
The second experiment was conducted with Anglophone bilfnguall whose
levels of rc;ding coaprehension were equivalent in their first end
A
aescond language. Two groups of bilinguala were included: 1)
bilinguals who read their first .and second language cq;ally fast
(Criterion A) and 2) bilinguals who read their second language mors
slogly than their first (Criterion B). In the first experiment, it was
found that language-specific factors influenced tha aextent to which

phonological codes wvere implicated in lexical acceas during the

reading: of individual words. The results of the second experiment
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revealed that when reading in the second ldhguage, Criterion B

.

N .

. ' bilinguals, conmpared to Criterion A bilinguals, wers more influenced

‘ ‘ ! . ' v & -
’; . by the particular characteristica of the language they vere reading -

.

:*~ ' when Bsingle words were processed. When roldigP sentences for n;aning

in, the second language, both groups of bilinguals phonologftally

4

encoded, the words in the sentences. However, Criterion B resders vete

.

alowar with such encoding procoalolzlrolutivo to Criterion A readers.

.
‘ «
¥

e o Ay s a2

[




Acknowlodgclonto

L 4

-

I wish to express ay sincere appreciation \to ay thesis
sugorvisdr. Dr. Norman Segalowitz, for his advice and continuous
support throughout this research and for ﬁis constructive comments
during the writing of this theeia.

1 am also grateful to Dr. Melvin Komoda, for his guidance at
various stages of this research and for hie insightful comments on an
earlier Praft of this theais. I alsoc wish to thank Dr. Diane
Poulin-Dubois for, her c;raful review of an earlier draft of this
thesis. v

My gratitude exténds to Cathy Poulsen for her .technical

assistance and to Nicole Blake for her helpful conneits on the

-

characteristics of the French langiege. <

This research was supported by a grant from the Quebec Ministry

‘of Education (FCAC-EQ-1163) and the author was supported by

fellowships awarded by the Natural Science and Engineering Roscafch

©

Council and the Bourse F.C.A.C pour 1’aside et le soutien a la

recherche.




INTRODUCTION'

Table of Contents ‘

- e & ° s s s & s s e s .

Pre-lexical phonological recoding.

Post-lexical phonological recoding

EXPERIMENT 1
Nethod .
Reaults .

Discussion

Resulta . .

A

EXPERINENT 2 o v v o o o o o o o o o v . 63
{ '.‘th“.'..'........'.. .ss
4

Diuuuion. L] ? ® & 2 & o 8 s b ° e 8+ e o 2 * s u ¥ “

GENERAL DISCUSSION . « o o v v o v o v o o o s o o v« .98

N e WUOL .

*
z Rk e I

m_zn-:mézs

APP!IDI.X F .

DAPPENDIX A . . i v i v e e et e e e e 113
APPENDIX B . . . v o v e o o o s o s s 114
Apmnxi‘c....;,...... 118
APPEIDIX D . & oo v oo v v o'a v o 4 oo .116
APPEIDIRE . ..l L .17
) .. 128




'

D,‘ 'Flgu;'c 1
Figure 2
Figure 3 ‘
Figure 4

" Figure 5

TN~ -

- List of Figures

Mean reaction -times (in mas) to homophone

and control words in the first (L1) and
second (L2) language for the Criterion

A end B Anglophone groups in the lexical
d.cigion toBK. ...t rerosensessncnsersnsas

Mesn reaction times (in ma) to p;.udouordl’
and control nonwords in the firat (L1) and
sacond (L2) language collapaséd acroas
Criterion A and B Ang}’ﬁionl groups in the
lexical dacision task......ccocevencinnnnanne

Nean reaction times (in ms) to psesudowords
and control nonwords in the firat (L1) and
second (L2) language for the Criterion A

and B Anglophone groups in the lexical
decision tasK.seccccrcsterscrstctncrnnnrcenns

Nean reaction times (in ms) to homophone
and control sentences in the firat (L1)
and second (L2) language collapsed across
Criterion A and B Anglophone groups in the

sentence verification tesk....cecvevccorncnse

Nean percentage of errors to‘hOIophonc
and control sentences in the first (L1)
and ‘second §L2) language for the Criterion

~ A and B Anglophone groups in the sentence

Figure 6

varification tesK...ccoveveccvtcrcvacccnscasas

Nean resction times (in ms) to phonolo-
gically congruant and incongruent sentences
in the firat (L1) and asecond (L2) language
for the Criterion A and B Anglophone
groups in the sentence verification

t.‘kl.l.l.l..ll..Il.'.......'....‘...O'......

vii

76

82

e

83

r——— L



e

Table

Tabio

Table

Table

Table

Table

*

X T
List of Tables

.

Mean optimal reading rates (in wpm) and mean
comprehension scores (in %) for the
ponolingual groupP8...cc.ceorvecsscsccscncscncass 30

Nean reaction times (RT) (in ms) snd mean
percentage of arrors (XE) to the homophone
and control words for the monolingual
groups in the lexical decision

tABK . .cereiictstttassenssentssernaseressnses 33

Hean r‘action tines (RT) (in ms) end mean
percentage of errors (XE) to the psesudovords
and control nonwords for the /monolingual

‘'groups in the lexical decision

tasK...ovveeons treseiacasseesssssesssensssaes 48

Nean reaction times (RT) (in ms) and mean
percentage of errors (XE) to the homophone

and control sentences for the monolingual

groups in the sentence verification

LBBK. .. cosrenrresscennsssncasnsenscsacssnasss 90

Nean reaction times (RT) (in ms) and sean
percentage of errors (XE) to the

phonologically congruent and incongruent
santences for the monolingual

groups in the sentence verification

T S -

Mean optimsl reading rates (in wpm) and mean
comprehension scorea (in X) for the
Criterion A and B Anglophones in their
first (L1) and second (L2)

. .
1aNgUAGEB. . .ccveeressrsosacscrrsssccsenscons 67

Nean reaction tises (RT) (in ma) and mean
percentage of errors (XE) to the homophone

and control words in the first (L1) and

aecond (L2) language for the Criterion

A and B Anglophones groupa in the lexical
decision ta8K.cevesrvsrenssnrorsansasssaanses 71




b PR -t s

Table 8

Table 9

Table 10

-

Nean reaction times (RT) (in ms) and mean
percentage of errors (XE) to the pseudowords
and control nonworda in the firat (L1) and
second (L2) language for the Criterion

A and B Anglophone groups in the lexical
A@CIBION LABK. wrrenreresensssenssnnneonneennes 74

_,‘»«.“

Mean reaction times (RT) (in ms) and mean
percentage of errors (xE) to the homophone

"and control sentences in the first (L1) and

second (L2) language for the Criterion
A and B Anglophone groups in the sentence
verification task.........iecetiitinnnenesaes 79

Mean reaction times (RT) (in ms) and mean
percentage of arrors (XE) to the

phonologically eqngruent and incongruent
sentences in theq;1r-t (L1) and second (L2) {
language for the Criteéerion A and B

Anglophone groups in.the sentence

verification ta8K.....ciosvsevnscarsavesvsess B4

ix

-



. N X ‘
¥ ! )
¥ .
S (] - '
: - ’
)3
T ;
3 »

. - 4 . .
' : List bf qu
) ' 5

. : '

B . * M
W

f

E . Ap""dix“‘ Engl‘.h Uotd.-unu-»c-vuonoao.wc..oo-n.n-- 113
. Appendix B  OFrench WOrdM...ocveirinderincranrannsas 114
Appendix € Er'glish NONWOTAS. . eveeereerenornnronnnns 115

i Appendix D French nonwords.......voeveeeveursnceass 116

Appendix E  English sentences .........coeceveeveeee 117

, Appendix F  French sentences...................%... 126

A A)

\»—

‘N

2 —




A » - o,

k) ' 1 .
Previousg investigations have shown that many fluent bilinguals,

L 4

deapite having an adequate knbwledge of the second langnage’s

~vocabulary andva;ntax; nevertheless réad«ﬂore sloélx in that language
' - P

-

a 1}
compared to their firat (Daitchman, 1976; Fa’.bau & Segalowitz, 1982).
In one study, bilingual Angléphones (native speakers of Ehglish), even
though they demonstrated equiValent high Iistening and 'readiﬁg

/)conprehension levels " in their two languages, were f?und to read
approximately 33x slow?r in ghe aecond language than in the firat
(Favresu, Konoda & Segalowitz, 1980). It appears then, that for many
fluent bilinguals, a high level of reading comprehension in £he second
langgage, conparayle to that in the flrst language, is achieved to the
expense of a reductton in overall speed. -

-

The research reported in this thesis - is part of an ongoing

)

project concerned wgﬁh delineating the sources of second language
reading difficulty of many fluént bilingualsa. Previous research has
found ihqt fluent bilinguals were not as sensitive to the orthographic
redundancies of the second lénguage as they were to those of th;ir
"first language,'aince they showed a analler word superiérity‘effecl in

the second language than  in the first (Favreeau et al., 1980). 1In

‘a

-
another inveatigation, Favreau and Segalowitz (1983) selected fluent
A

bilinguals and “classified them into two groups: bilinguals who show

[y

similar reading rates in the two languagee (Criterion A) and
bilingusls who read more lloﬁly in their second language compared to

their first (Criterion B), who conprisel the majority of fluent

N ©
.
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bilinguals. Favreau and Segalowitz (1983; 1pvestigatcd whotgor
differences in automatic/controlled processes for L;xical activation
could account for the second language slower reading rate of Criterion
B bilinguala. Their findingsindicated that while automatic processing
was evident for the \E;;terion A bilingquals in both their first and
sacond language, autosatic mechanisms were fodnd for Criterion B’
bilinguals in the first lahguage but not in the second language.

The research reported here examined a 41££erent aspect of second
language reading. It investigated whether the alower second language
reading’ rate of many fluent bilinguale could be attributed to a

.

differential relianqa on phonologica{ codes in reading.

The question of whether phdnological codes are involved in
reading has been of interest to reseatchers for almost a century now.
In the beginning-of the cantury, Huey (1908) wrbte: "It is perfectly
certain that the inner hearing or pronouncing or both, of what is
read, is a constituent part of Lhe reading'of by far the most of
" people, as they ordinarily and actually read” (pp. 117-118). Since
then, the field haa witneased a proliferation of atudiea attempting to
aupport or refud&\ﬂuey's proposal.

Most of these studies have focused on the reader of English.
‘Recent 1nvestlga;iona have shed doubts as to whether the conclusions
of these studies, for example as we will see 1ater; that phonological
codes may be involved but are not neceassary for lexical access of

worda, could generalize to readers of. other languages. Feldman and

' Turvey (1983) for instance, have argusd that the conclusions reached

-
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may reflect p}rti/cular characteristics of the English language and may

i
not apply to languages which possess a more direct relationship

" between written and apoken forﬁ'é. such as Serbo-Croatian. The present

hesis has examined the issue of phonological codes in the readiné of
monolingual subjects with respect to two languages: English and
French. Moreover, the poa'aibillty of ph;)nological recodin§ in reading
has been 'investigated with respect to bilinéual subjects. It is often
the case that bilingual individuala, mhil.er demonstrating good fluency
in a2 second language,‘ nevertheless read more slowly in that language
compared to their first. The present thesafs examined whether this
slowver second language reading ratea could' be attributed to a
differential reliance on phonological codes. Befor‘e discussing these
i‘suu, it is necessary to review the atudies pertaining to the
involvement of phonological codea  in reading for fluent readers of
English.

The findings of these studies are difficult:. to evaluate unless
one clearly diatinguishes between the functions phonological codes
might serve in the reading process. As Kleiman (1975) and Perfetti
and HcCutchen‘(l982) have noted, phonological codes codld be involved
at two different stages of the reading process. A firs"t stage is at
the pre-lexical level, that Iis, a'apeech recoding mechaniam on the
visual input before le;iéal access of individu'al words is achieved. A
second =stage is /a{ the post-lexical level, that is, after lexical
access of i/ndi,v’idue'il words has occured. Phonological codes at this

level would be used for the maintenance of information in short-term

nemory. These two possible functions for a mediating code in reading

e

-
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will be discussed in turn. ‘

It has been proposed that a mediating code between print and
sound could- act as an access code to £he iexicon of word meanings
(Ruﬁcnltein, Lewis & Rubenstein: 1971). The term lexicon refers to a
sort of internal dictionary containing the meaning of words as well as
information about edch word’s orthographical, phonological,
morphological and syntactic characteristics. In this proposal, a
phonological code would be generated from a printed word, on the basis
of apelling-to-sound correspondence rules, and this code would be used
to access semantic information stored in the lexicon. The meanings of
printed words, under this model, would be obtained in the same way
meanings of sapoken worda are derived. The alternative view proposes
that nmeaninga of individual worda are obtained directly froam their
visual characteristics (Kolers, 1970: Smith, 1971). This view argues
that no nmediation between print and sound is necessary and access to
the lexicon can be achieved solely on the basis of the visual
characteristics of tha printed words. This latter view has been
called the direct route, while the former has been termed the indirect
or mediated route.

A second poisible function that has been “proposed for
ph;nological codes in r.ading is that its role would be located beyond
lexical access of word -canisg. It has been argued that a speech
recoding mechaniss, ;lthough perhaps not neceassary for lexical access,
may bae used for memory purposes in that it can provide the reader with

a strategy for maintaining individual words in memory until they can

be integratad into & =meaningful sentence (Baddeley, 1979; Kleinman,



197%). ' The ésaulptfon that visually encoded letters and words are
recoded into & phonological form has been inveatigated in memory

tasks. Conrad (1962, 1964) has found that the errors subjects made,

when required to <Yepeat back sequences of conacnanta, were,

phonologically similar to the correct itea. Thus, although the
consonants were presented visually, if a subject had forgott.ﬁ the
latter "B", he was more likely to report seeing a "V" rather than an
“F", Baddeley (1966) found that short-term recall was significantly
worse when ,ub)cctu vers presented with a list of acoustically similar
words than when presented with a 1list of acoustically disseimilar
words, even when the words were presented visually. Since short-term
menory appeared to rely heavily on speech codes, researchers have
argued that phonological codes might be involved in the reading

process at a post-lexical stage.

To recapitulate, phonological codea have been proposed to play a

role at two different stages in the reading proccss:lpro-loxically and
post-lexically. The evidence for each of these functions will now be

reviewad briefly.
Pre-lexical phonological recoding

Several atudies have attempted to determine whether lexical
access is based on a visual or a phonological code. The method they
have used consists of determining whether phonological v;riublcs
(0.9., homophony and spelling-to-sound regularitﬁy influence

performance in tasks involving lexical access. When such variables are



found to influence word recognition, results are taken aa support for
. the pre-lexical phonological recoding proposal. Tbe- results are
interpreted in favor of the direct access or visual route when such
variables do not influence word recognition. Two such variables vi\ll

be discussed, 1) homophony and 2) spelling-to-sound regularity.
1) Homophony

The homophone effect is probably the most cited £'1nd1ng in favor
of the phonological recoding hypothesis. The homophone effect was
fou'nd by Rubenstein et al. (1971) who were the first to use the
lexical decision task to ~1.nvut.igat:o ‘the pre-lexical phonological
rocdding hypothesis. In a lexical decision task, subjects are
presented with latter atringsa, both real words and ﬁonword; visually.
Their task is to decide whether a given letter string 'comprises a real
word or not and both the latencies and accuracies of the subject’s
deciaions are recorded. It has been argued that the lexical decision
task 1‘- probably the best n‘thod for investigating lexical access
procedures, as long as the nonwords do not consist of .orthographically
illegal letter n.quencca. (Coltheart, 1978). When no illegal letter
strings are included, readers sust consult their internal lexicon to
deterzine whether a given letter string is a real word or not.

In the Rubenstein et al. (1971) experiment, lexical decision
latencies and accuracies to homophone words (S:ALE/SAIL) wvere compared

to latencies and accuracies to control nonhomophonic words (LAMP). In

addition, the two categories of words were varied on, frequency (high
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vs. low). As well, latencies and accuracies to pseudowords, that is,
lesttar strings which sound like real words (e.g., BRANE, BURD), were
comparad to that of control nonwords (e.g., SLINT). The results
indicated that ﬂonophonos p;oduccd longer reaction times (slower ;Y.l"
responses) and nore srrors than did the control words and the effact
was especially prominent for the leas frequent member of n.honophonic
pair. The r.uultck also showad that pseudowords produced longer
latencies (slower "no" responsas) and'a higher percentage of errors
than control nonwordas. ‘ ’

Rubenstein et al. (1971) proposed a model of lexical access to
explain these results. They suggested that visually presented words
are recoded into a phonological code bafore lexical search, and that
lexical entries are then scanned, for a matching phonological
representation. The search is performed in order of word fraquency,
that ia common words are scanned firat. As the scanning prococdq,
wvhen a Bmatch between the phonological ropro‘ontation and a8 lexical
entry is found, the scanning is terminated. The response howvever, is
not made until \a spelling check procedure is performed. If the
spelling check pr duro' succeeds, that is if the spelling of the
lexical entry corresponds to the targat letter atring’s spelling, the
search is torlin;tod and the "yas”™ docllioﬁ can be made.

The spelling check would fail in the case of a low frequency
nerber of a homophone pair such as SAIL, aince the first match would
be the lexical entry for.SALE. In this case the scanning through the

*lexical entries would continue until a second match is found (the

lexical entry corresponding to.SAIL). The spalling check would also
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fail if the letter string is a pseudoword. Thus being raecoded to
sound, the pseudoword BRANE (/brayn/) wogld be first accepted as'a
natch with the phonological code for the word BRAIN apd later rejecteq
on the basis of the spelling check. The scunninq through the lexicon,
in ;hil case, would continue exhaustively and the response “no" would
be made only after an exhaustive mearch. Thus, the longer latencies
to low froqucncyf neabers of homophone pairs and to pseudowords are
produc;ﬂ by false phonological matches with lexical entries.

The Rubenstein et al. (1971) study has beaen criticized on
sethodological grounds (apart from the issue of statistical
gensralizability of the resulta reiscd. by. Clark (1973)). One
criticisa pertains to the fact .that homophone and control words were
nog’ matched on frequency of occurrence, number of letters and part of
lp.ccg, factors which affect lexical decision times ke.g., Forater &
Chanbers, 1975). A second criticiss relates to the lack of control of
visual similarity of the nonwords. It has been argued that the
pssudoword ;ffoct nay be of & visual nature rather than a phonological

one (Taft, 1982). Martin (1982) has suggeated that pseudowords, since

"they aound like real 3orda, tend to share many letters in common with

the underlying words from which they are derived, and thus may be more
visually siajlar to real words than control nonwords.

Coltheart, Davelaar, Jonasson & Besner (1?77), ln(; stady that
replicated the Rubenstein et al. (1971) design, matched the homophone
and control words on frequency of occurrence, nuaber of letters,
nunber of syllables and part of spesch. The homophones included vere

the less common aember of a homophonic pair. For the nonwords, the
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authors included pseudohomophones (letter strings that sound like real'
homophone words, fo;' example GRONE, PORZE), and control nonworés
derived by changing a single lstter (for axample, BRONE derived from'
GRONE) .

) The results showed that homophones did not produce longer
lexical decision latencies than control words. However,
psaudohomophones were prog_g,sud more slowly than control nonwords.
The authors concluded that while phonological codes may be involved in
the processing of nonwords, one could not conclude that phondlogical
codes were involved for the lexical access of words. They proposed
that both foras of lexical access are available tc; the reader, but
that phonological access is slover than visual access in most cases.
When the latter string is in fact a word, a visual access procedure is
achieved bafore a phonological one and thus no pre-lexical
phonological effects are produced.

The effect of phonological codes on the processing of nonwords
haa been replicated in many studies and appears to be a reli.abls
;ffmt. For example, Besner and Davcla;r (1983) replicated the
pssudchomophone effect in a lexiceal decision task, even when they
controlled for the visual similarity of the pseudohomophones and
control nonwords b); using a measure of N as discussed by Coltheart et
al. (1977). The K of a letter strind is defined as ths nusber of
\uordl that can be produced by changing cne letter of a given letter
.q:rilig\. without changing lstter ponitj\.onl. Thus, the nonword BUCH has

\

an N of 4 since MUCH, SUCH , BUCK and BUSH can be derived. As well,

Biasa and McCusker (1980) presentad words and nonwords at recognition

H
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thresholds for lexical dogiliona and found that pseudovords led to
significantly more errors thaﬁ control nonwobrds.

Using a Stroop paradigm, Dennis and Newstead (1981) included

o .
.pssudovords of coflor nanes (a.g., GREAN, BLOO) and inveatigated the

! .
involvement of plganological codes in reading. They found that
color-naming tiioo vere delayed with color pseudowords as much as with
color words when the printed letter strings were incongruent with the

actual color seen. ‘ *

Davelaar, Coltheart, Besner and Jonasson (1978) introduced the
notion of coding floxibilil.ty in lexical access. They argued that both
a phonological and a visual strategy are available to the reader and
that the strategy. used ‘wul depand on which is nore sfficient to

performa a given task. In their experiment, they found a homophone

10

effect in a lexical decision taab (for the less frequent member of a .

homophonic pair) when the nonwords included were control nonwordas
(SLINT type) but Aot whan the nonwords were pseudowords (BRANE type).
McQuade (1981) reported that this optional strategy was also evident
in nonword deciaions. She floundv a pseudoword effect wﬁan a high
proportion pf control qonworda were included in the stiaulus u't (when

using a phonological atrategy is beneficial‘to performance) but not

when a high proportion of pseudovords were included (when un/ing a

phonological strategy is inefficient).

Davelaar et al. (1978) proposed a nodel to account for the

differential effect of phonological codes depending on the situations.
it

S

—
The authors suggested that visual nn&"ihonological codes are used in
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parallel to acce@a the lexicon and that phonological recoding is best

conceptualizsed as an optional strategy under the control of the

i
reader. Thus, the reader 1is capable of figuring out if using.

v

phonological codes will be beneficlal in a given situation; if the
athu}un sat anlt.;dea several pseudoworda, a phonological atrategy
would produce many errors and therefore the reader will not rely on
it. If, however, it isa uagful, as in the caame where the sat includesa
nostly control nonwords, the reader will rely on the outcome of a'
phonological route.

The authors also adopted MNorton’s (1969) idea of logogens.
Logogens are defined as: "neural devices... that accept information,
regardless of source, concerning particular.word responses. Whan a
sufficient amount of information has been accumulated within a
particular logogen, that logogen passes its threshold value and the
corresponding word response becomes available" (Davelaar et al.
(1978), p. 398). To explain the differential influence ofllow
frequency - members of homophone pairs, they argued that the more
frequent member of a homophone pair will reach threshold before the
less frequent member, since the ihruhold will be reached fagter for
higher frequency wdrda than for lower frequency words. As well, the
authors maintained that the spelling check procedure, postulated by
Rubenstein et al. (1971), is carried out whenever a thrashold ia
raached. However, ‘they proposed that lexical entries for the two
honophon.nd of a pair are accessed in perallel and not saerially. The

apelling check procedure however, ia carried out serially, that is,

the higher frequency homophone being verified first. They further

fE— v s m—— ot oy 5 - o ey W P s S

™

y .
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’

argued that a "no" response could be made only when no logogen had

reached threshold after a given time pericd. .

2) Spelling-to-sound reqularity

A Becond variasble that has been widely. used to test the
phonological recoding hypothesis ie the degree of spelling-sound
regularity of a letter s£ring. The English language contains many
so-called 'exception words, that do not follow the grapheme-phonenmre
correspondence rules (Venezky, 1970). Moreover, these exception words
tend to be words with high frequencies of occurrence in the language
(e.g., HAVE, SAYS, DOES, etc.). The assumption then, is that if
phonological recoding does take place, words which do not conform to
the spelling-to-sound rules should be harder to recognlzelthan regular
words which do, since application of the rules would y:ield incorrect
phonological representations. If lexical access, on the other hand,
takes place through a visual route, exception words should be as easy
to recoghize as regular worda. These proposals have been invegtigated
with many different paradigms (e.g:? lexical decision, pronunciation
and ;ategory")udglents). A brief discussion of some of these studies
fol}oua.

Baron and’ Strawson (1976) ﬁresented subjects with lists of ten
regular or ten exc;ptlon words. They found £hat lists consisting of
regular words uére read significantly faster than list of exception

words, On: the piher hand, Coltheart, Besner, Jonasaon and Davelaar

©
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(1979), f£failed to find a regular word'advantagé in a lexical decaision

task and concluded that lexical access 18 achieved via a visual route.

One possible reason for the discrepancy between these two studies is

that one wused a pronunciation task whereas the other used a lexical

decision task. It can be argued that word-naming tasks do not ;equire

lexical access, aince a word can bé hamed without lexical access in

the same manner as nonwords are pronounced. Thus, studies using &

pronunciation measure may 1involve different processes and their

results may not tell us about lexical acceas procedures but more about
different atrategies used when a phonological representation must be

produced.

In a &eseries of experimenta, Stanovich and Bauer (1978) also
compared latencies to exception and regular words and found an
advantage for regular words in both a pronunciation task and a lexical
decision task. However, when ghey used a response time deadline
technique, where subjects are forced to respond faster than usual (the
average was 337 ms instead of 634 ms in the lexical decison task) and

i
the error rate 18 taken as a measure of processing difficulty, the
authors failed to find a dzf{erence 1n error rates between the two
types of words. Stanovich and Bauer (1978) concluded, on the basis of
these results, that the phonological effects previously found were
post-lexical and not pre-lexical, since they disappeared when subjects
were required to make their lexical decisions faster than usual. 1In
other words, phonological recoding is not necessary for lexical access
per se, but since the phonological information still becomes available

as a consequence of lexical access (even 1f a visual route 1s used for
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lexical access), it may affect the decision latencies of subjects
using a more conservative strategy (i.e. when no deadline is get).

In subsequent inves?igations, authors have questionned the
definition of irregularity in spelling-to-sound correspondence rules.
Parkin (1982) for example, in a lexical decision ta;k, found an
exception effect only for exception words that have their unusual
pronunciation listed in the "Oxford Paperback Dictionary" (e.g., VASE,
WARD) but not for exception words whoase pronunciations are not listed
(e.g., DOVE, POUR). The results were replicated in a pronunciation
task. In & similar way, Seidenberg, Waters, Barnes and Tanenhaus
(1384> have emphasized a distinction 5etweeq irregularity in spelling
and arregularity in spelling-to-sound correspondence. They found the
two factors to have different effects on word recognition depending on
whether . the task regquired a lexical decxglon or a pronunciation
response.

As well, Glushkao (1979, 1981), attacking the regﬂlar-exception
distinction, argued that an ‘activation-synthesis” nmodel, that
distinguishes between regular consistent and regqular inconsistent
words would betger'explaxn the data. His basic argument is that words
are only exceptional or regular in the context of other similar words
(sharing the same spelling pattern) that they activate. Consistent
words are words that share similar spelling patterns and which have
the same pronunciation (e.g., MEAL, DEAL, VEAL) ;hereas inconsistent
words are words for which the same spelling patter;a have different

13

pronunciations (e.g., SAVE, GAVE vs. HAVE).

r



In - a series of experiments, Glushko (1979, 1981)/found that
regular 1inconsistent Qords Q;oduced longer naming latencies than
regular consistent words. According to the author, lexical access is
firat performed by & visual route and the phonolo;ical information
becomes available post-lexically. The reason wh; regular inconsistent
words produce longef latencies 1s that activation of a given lexical

entry also activates other words that are vigually similar and their

Thus, in the case of a regqular

respective phonological co%gs. 7

inconsistent word, conflicting phonological information will be
produced, and this will slow down pronunciation. No cgnflicting
information will be produced, in the case of regular consisgent words
aince they activate neighboring words which- ° share a&imilar
pronunc1at19né. Bauer and Stanovich (1980) have replica;ed_the
P

regular inconsistent effect in a lexical decision task. An arqument
has been made however, that the regular-inconsistent effect may in
fact be due to a response bias introduced by the repetition of
spelling patterns with different possible pronunciations within the
"list of words presented. Seidenberg et. al (1984), 1in a pronunciation
task, have found that regular inconsistent words produced longer
naming times only when they were preceded by their corregsponding
exception words.

To' summarize the results concerning pre-lexical phonological
recoding, there is no consistent evidence suggesting that phonological
codes are necessary for lexical access. The evidence in favor of the
phonological recoding hypothesis comes mainly from decisions involving

peseudowords ("no" responses) (Coltheart et al., 1977). Moreover, in

/-
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~the~%5tudies‘ investigating theé involvement of Phonological codes in
reading with the spelling-to-sound regularity variable, nc consaistent
evidence in favor of the phonological recoding hypothesis has emerged.
Furthermore, in s¥mes cases where phonological effect; were*fﬁund,
authors have argued that they were post-léxical and not pre-lexical
(Glushko, 1979; Stanovich & Bauer, 1978), |

McCusker, .Hillinger and Bias (1981) in reviewing the literature
have \c;ncluded that dual access models, in which lexical access can
occur through either a visual or a phonological route, are best suited
to exPlain the wealth of data produced in this field. It appears that

phpnological recodingq is not required for lexical access and iz best

viewed as either 1) an optidhal atrategy that' can be used depending on

chtors sufh as task demands and materials or 2) an access route used
in combwnation withv a visual 'route that affects decigions only in
certain situatione (é.g.,‘\when no deadline'i& set) (Crowdef, 1984).
It should ge'pointed out that some authors have opposed th; view that
phonplogical recoding may be subjected to'gontrol and have Frgued
instead that phonological infornation; although not necessary for
leﬁical access, is an unavoidable automatic consequence of lexical
access (McCutchen & Perfetti, 1982; Underuoéd & Thwaites, 1982{.
McCusker et al. (1981) concluded that for the skilled ;eader of
English, access to the lexicon does notglequire phonological récoding,
at least for high frequency words, a conclusion shared by Perfetti and
McCutchen (1982).

However, " it renaips possible that reaaing processes subsequent °

to lexical accesa require phonological codea. This possibility will
-t 1 d

+
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now be discussged. . '

Post-lexical phonological recoding

The proposal that phonological codes may serves a function beyond
lexical acceas of individual words for memory and comprehension of
connected prose has been investigated in several studies. kleinan
(1975) for example, has investigated this possibility by_us(ég the
concur;ent articulation technique, in which subjects are required to
articulate nonsense syllables or nunberg while jsreading. " The
assunﬁtxon behind this technique is that concurrent articulation
should dlsrupt performance on a given readin? task to the extent that
phonological recéding is requirgd for performance on the task.

In a first experimenta Kleiman (1975) examined lexical access
strategies, by requiring subjects to perform three decisions about
pairs of words visually presented with or without concurrent
) articulatioﬂ. The concurrent articulation task consisted of repeating
digits heard _from a tape: The\three decisions were!: 1) a phonenic
decision (do the two words rhyme? TICKLE - PICKLE (Yes) - TOUCH -
COUCH (No)), 2) a graphemic decision (are the twc words spelled alike
after the firat letter? HEARD - BEARD (Yes) - GRACE - PRICE (No)) and
3) =& synonymf geCleon (do the two words have the same neaniné?
INSTANCE - EXAMPLE (Yes) - DEPART - COUPLE (No)). The logic of his
experiment was as follows. The phonenic gecision. since it requires
speech recoding, should show a large effect due to shadowing digits

but the graphemic decision, since it only requires that the visual
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characteristice of the words be analysed and phonological recoding is
not useful for this task, should not show a large shadowing effect.
As for the synonyRmy decision task which required lexical access, if
phonological codes are necessary for lexical acceas, it should show‘a
large shadowiné effect, eimilar to the phonemic decision task.
However, if phonological recoding is not required for lexical accesas,
the synony;y decision -should show little shadowing effect as in the
graphemic decision task. The results showed a anail increase of
latencies on the -graphemic decision (+125 ms) and synonymy decision
('129 ms) and a large increase on the phonemic decision (+372 ms) in
the éhedowing condition relative to the non-shadowing condition.
Kleiman (1975) concluded that subjects were able to access lexical
information necessary to perfornm t?b synonymy decision without
phonological recoding. .

In another experaiment, Kleiman (1975) .testéd the idea that
phonological codes although not necessary for lexical access, as shown
by his first experiment, may be involved beyond lexical access for
menory purposes. Sentences’®consisting of five words were selected and
four types of decisions tasks were included. In the phonemic Qecxsion
(is there a word that sounds like CREAM in the sentence HE AWAKENED
FROM THE DREAM (True) - 1s there a word that sounds like SOUL in THE
REFEREE CALLED A FOUL (False)), it was found that shadowing digits,
significantly increased decision times (+312 ms) compared to the no
shadowing condition. 1In the graphemic decision (:s there a word that

looks likes} BURY in YESTERDAY THE GRAND JURY ADJOURNED (True) - Is

there a word that 1looks 1like GATHER an RUNNING FURTHER WAS TED’S

W
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MOTHER (False)), shadowing had only a minimal effeét (+140 ms). As
Lell in the category decision (18 there a word that names a GAME 1in
EVERYONE AT HOME PLAYED MONOPOLY (True) - Is there a word that names a
SPORT 1in HIS FAVORITE HOBBY IS5 CARPENTERY (False)), the effect of
shadowing «/88 in the graphenic decision was small (+78 ms). In all
three tasks, subjects could perform the task by processing only one
word at a time. In the fourth decision, that of semantic
acceptabilaty however, subjects had to determine 1f sentences
presented were meaningful (e.g., NOISY PARTIES DISTURB SLEEPING
NEIGHBORS) or meaningless (e.g., PI2ZAS HAVE BEEN EATING JERRY). Thas
last decision, contrdary to the previous ones, required not only
lexical access, but also comprehension processes and a memory load
since sub)ectg negded to maintain individual words 1in sh&rt-term
memory until they could be integrated, enabling subjects to reach a
decision. Shadowing had a large effect in this decision (+394 ms).
Kleiman (1975) concluded that, since shadowing impaired performance
only when judgments of meaning required the processing of several

words, as 1n the semantic acceptability decision, phonological codes

were not necessary for lexical access but needed after lexical access

in working memory.

. Levy (1975) presented subjects with & set of three sentences
either auditorily or visually and instructed subjects to either read
them silently or count while they were reading it. 'After a set of
three sentences was presented, one of the sentences was represented
with or without a lexical change (substitution of a word by a synonym)

or a semantic change (subject-object reversal). The results indicated

~——
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that concurrent ‘articulation reduced the ability to detect either type
of change when sentences were presented visually, while it had little

effect when they were presented auditorily. Levy (1975) concluded
' 4

that the concurrent vocalisation prevented the production of =a

¢

phonological code, which played a role in maintaining words in memory

for purposes of sentence comprehension. Levy (1975) argued that the

decrement found was not the result of the concurrent articulation task
taking up resources =aince no similar effect was found in listening
condition.

\

Further studies with the concurrent articulation paradigm, have

attempted to delineate what specific processes in reading were

interfered with by suppression. .In.a later experiment, Levy (1978)
found that concurrent articulation disrupted the ability of subjects
to retain the exact wording of senterices but not the ability to
recognize paraphrases. Levy (1978) concluded that phonoiogical codes

were not necessary for the comprehension of meaning of sentences but

helped memory for the order of words in sentences.

Similarly, Slowiaczek and Clifton (1980) requirled their subjects

to count or pronounce ‘colacolacola..." while reading. They found
that the effects of concurrent articulation were linited té tests
requiring subjécts to draw inferences within or across sentences.
However as in Levy (1978), no disruptive effect for the ability to
recognize paraphrases was produced.

The concurrent articulation paradigm, although widely used, isa

not free of criticisma. Baddeley (1979) for example, has argued that

shadowing digite, being a demanding cognitive task, may not only

~

- - —— g - i
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interfere with phonological recoding per se, but nay also place
demands on the reade;’s menory. This interpretation has some support
since in Kleinaﬂjz'(1975) study, performance was impaired in both the
graphemic and category decisions, although less than that found in
othef decisions. As well, Waters, Komoda and ArPuckle (1385) have
provided convincing evidence that although interference effects Ean be
produced by & shadowing task when‘subjeéts are reading continuous
text, ltheae effects are not the result of speech-specific
1nterf;rence. ;nstead, these effects appear to be a consequence of
the'shadowing task reducing the general processing c8&pacity.

In their attempt to delineate what! spec;flé reading tasks
required phonological recoding, Hardyck and Petrifovich (1970) have
used eléctr;nyographié (EMG) measures of subvocalisation, and have
fo;nd a greater EMG increase when subjects wer® required to read
difficuit essays than when they read easy essays. MOreover, when they
trained subjects to suppress EMG activity «hile reading by

biofeedback, they found that suppression of vocaliaation interfered

with the comprehension of difficult essays but not e2ay ones.

Using a different baradign, Baron (1973) hs® investigated the
possible role of phonological codes in reading asefntences. Subjects
were presented with four typea of sentences and were required to
verify if each sentence they read was meaningful or not, The four
types of sentences were as follows: 1) neaningful sentences that
contained a homophone word <(e.g., HY NEW CAR, PIECE OF PIE), 2)

reaningless sentences that contained & homophop® word that was

?
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orthographically incongruent with th; context so that if
phonologically recod%d, the sentence would sound meaningful (e.g., MY
KNEW CAR, PEACE OF PIE), 3) sentencee that wera,meaningless both
orthographically and phonologically (e.g., WE HERE READY, ICE CREAM
COIN) and 4) nmatched sentences that did make sense (e.g., WE ARE
READY, ICE CREAM CONE). The critical comparisons were between type 2
and 3. If phy‘ologxcal codes are used, one would expect readers to
have difficulty with sentences that sound correct when phonologically
recoded (type 2). The results indicated no significant differences in
classification latencies, leading the author to conclude that
phonological recoding was not necessary in reading sentences for
neaning. However, the sentences used were relatively short (three
words) and may not have placed great demands on memory but instead
functionned uef singie units. It should be added that although no
latencies dlff rence were found, significantly more errors were made
on type 2 s8sentences compared to type 3, thus suggesting some
involverent of phonological codes in this task.

Doctor (1978) has extended Baron’s (1973) experiment in the
following way. Six different types of sentences were used: 1)
neaningful sentences containing a homophone (e.g., We wait in the
queue); 2) meaningful sentences conénihing a non-homophonic word
(e.g., We _stand in the queue); 3) meahingless sentences that sound
correct if recoded <te.g., We weight in the queue); 4) meaningless
sentences that sound incorrect (e.g., We grate in the queue); 5)

sentences containing a nonword that sound correct (e.g., We wate in

the queue) and finally 6) sentences containing a nonword that neither
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look “or' sound correct (e.g., We grait in the.queue). These two last
sentencé types were included ‘to exanine whether any phonological
effect found were due to pre-lexical or post-lexical phonological
recoding. The reasults revealed that homophone sentences (type 1) led
to more errors that control sentences (type 2). As well, as in Baron
(1973), meaningless sentences that sounded correct (type 3) produced
significantly more errors than meaningless sentences that did not
(type 4), although they did not differ in decision latencies.
Classification decisions to sentencea containing a nonword that
sounded correct (type 5) however, did not lead to longer latencies or
more errors than sentences that contained a nonword but did not sound
correct (type 6). In addition, nonwords sehtences overall were
rejected faster than meaningless sentences which did not contained a
) nonword.

Coltheart (1980) in reviewing Doctor’s (1978) results, has
suggested the following interpretation. Lexical acceas for each
individual word in the sentence ies performed by the means of a ;isual
analysis. The sentence is classified as a meaningless sentence if any
letter string in it does not achieve lexical acceas. Thus, sentences
containing a nonword can be rejected faster than those which do not.
If all the letter strings included in the sentence are words, the task
beconres go determine whether the sentence as a whole is acceptable.
In order to achieve this, individual words must be held in short-term
memory, in which information 18 represented in a phonological form,
until they cen be integrated into a unit. Thus, phonological codes of

individual words will need to be generated, and this phonological

-
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rcreated by substituting a inappropriate word in the sentence (e.g.,
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reprégentation will be held in memory until the reader decides whether
the sentence presented is acceptable or not. The way by which this
decision is made is not clear. If readers were making their decisions

on phonological inforaatign alore, they Qould préﬁu-ably always accept

. sentencea such as "We weight in the' queue"” as meaningful. One

poseibility discussed by Coltheart (1980) is thatha visual re-checking
procedure that is not error-free or not consistently used comes into .
play. - N | “ ¢ |

| Baddeley, Elridge and Lewis (1981) h;ve also used a sentenég

verification paradigs. Meaningful sentences (e.g., She doesn’t mind

<

going té the dentist to have fillinga but doesn’t like the pain when

he ngés her the injection at the beginning) and meaningleas sentences

3 [N

o

- \

RENT insteéand of PAIN in the above exanple} were visually presehted

and subjects’ latencies and accuracies to classify them were measured.

-
.

'Half of the ' sentences were read normally while half were rgpabwith

concurrent articulastion (counting repeatedly from one to six). The
results ba;ed on the latencies indicated no significant effect\of
concurrent articulation. The only significant effect‘waa seﬁtence
meaningfulness in that meaningless sentences were processed faster
than wmeaningful sentences. The results basea on\the €rror measures,
however, revealed a significant effect of concurrent articulation and
sentence neaningfulness as well as an interaction between the two
variables. The interaction suggested that a aignificantly higher
error ‘'rate was found when neaningless sentences were read while

counting, than in the other three conditions, which did not differ
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gnongu themselves. . The authors concluded that while concurrent

v drticulation did not affect decision times, 1t affected accuracy in
¢ that subjects were more likely to fail to detect an anomolous sentence

while Eonchrtently counting. Since concurrent articulation had no

effedi on the processing of meaningful sentences, the authors
concluded ' that phopologchl codes were not necessary for deriving the
gist of a sentence. Howeve;, phonological codes played a role in the
processing of -eanxnglesé'sentences. aince a decrement 1n accuracy 1in
rejecting. these sentences was found when readers were reqpxred Fo
count. ‘ ) gﬁ

To recépitulaté,‘ the evidence as to vthe involvement of
phonological codes in reading at a post-lexical stage 1s less than
consistent. It appears that phonolegical codes may be used in some
conditions such as when the retention of the exact wording of a
sentence 18 required (Levy, 1978), when the task demands are to draw
1nfe?ences across sentences 1N a text (Slowiaczek & Clifton, 1980) or
when reading difficult material (Hardyck & Petrinovach, 1970).
Phonological codes are not esasential when the task demands are to
extract the vagque gist of sentences (Levy, 1978) and disruption of
phonological codes appesrs to affect accuracy but not speed of
proce331ngw"ghen only a single sentence has to be judged (Baddeley et
al., 1981). ‘

The conclusions aa to the role of phonological codes at a
pre-lexical and post-lexical stage apply to the fluent reader of

English. Some authors have suggested that the conclusions drawn nay

not apply to non-alphabetic writing systems, such as Chinese (e.g.,
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Treiman, Baron & Luk, 1981). Horeover,‘recentlinvestigatxonq at the
Haskins Laboratories (Feldman, 1981; Feldman & Turvey, 1983; Katz &
Feldman, 1983; Lukatela, Popadic, Ognjenovic & Turvey, 1980; Turvey,
Feldman & Lukutelg, 1983) have cast doubts on whether even among
different alphabetic writing systems, thé ‘sAIe lexical access
procedures are used. The Haskins group have examined the lexical
access strategies of readers of Serbo-Croatian, the principal language
of Yugoslavia. Serbo-Croatian has a very conaistent and direct
relation between graphemes and phonemes (a shallow orthography) and
contrary to English, it has no exception words. The studies have
shown that in Serbo-Croatian, contrary to English, phonological codes
are npecessary for lexical access and cannot be suppressed even if
Aetrinental to performance. Thus phonologicel recoding cannot be
viewed as an optional strategy for readers of Serbo-Croatian.

As well, 1t has been argued that the conclusions drawn as to the
role of phonological recoding in fluent reading may not apply to the
child l;arning to read. Considerable attention has been focused o;
the role phonological codes may play in learning to read and there is
evidence that knowledge of word decoé}ng skills 18 an i1mportant
pr;requisit; in learning to read (Firth, 1972, Perfetti & Hogaboan,
1975). Moreover, some investigators have suggested that skilled and
less skilled children readers may differ upon their reliance on
phbénological codes in reading. Barron (1978, 1980), for instance,
found that Sth and 6th grade good readers were relying on a
phonological sgrategy for le*ical access, since their decision

latencies were influenced by spelling regularity and homophony of

o<
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nonwords, while poor readers were not. Thg author ﬁas proposed that
leas skilled readers may not be as fast as skilled readers to activate
pﬁonological codes or more likely to produce inadequate phonological
representations because of weaker knowledge of sepelling-to-sound
rules.

Doctor and Coltheart (1980), 1in a sentence verification task
similar to that developed by Baron (1973), have examined the
differential reliance on phonological recoding of younger (6 years
old) and older (10 vyears old) children. They found that overall,
subjects made significantly more errors in classifying meaningleas
sentences that sounded correct when phonologically recod;d (e.g., She
blue up the balloon) than meaningless sentences that remained
meaningless even 1f recoded to sound (e.g., She know up the balloon).
Moreover, there was a significant interaction between sentence type
and age, indicating that the difference in error rates between the two
types of Bentences decreased as a function of age. Doctor and
Coltheart (1980) concluded that younger‘chlldren relied extensively on
phonological codes when reading sentences for meaning and older

readers legs so.

This developrental difference in reliance on phonological codes
was also evident in a ;tudy by Backman, Bruck, Hebert and Seidenberg
(1984) which investigated children’s knowledge of spelling~to-souna
correspondence rules in a pronunciation Fask. They found that 2nd and

v

3rd grade good readers made significantly more errors in pronouncing

exception (e.q., HAVE), regular 1nconsistent (e.g., GAVE) and

-
-
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ambiguous words (for which the spe{llng pattern has more than one
pronunciation, each represented by se;eral words, for example, CLOWN,
LOVE) compared to regular words (e.g., HOPE). Good readers in grade 4
and hggh school students, on the other hand, made a similar number of
errors across all four word classes.

Furthermore, some authors have suggested that one factor that
distinguishes between skilled and less skilled reading is the coding
stfategy used in short-term mermory. Libefman, Shﬁqkwe1ler, Liberman,
Fowler and Fisher (1977) for‘example, in a memory task, have found

[

that 2nd grade sekilled readers were influenced by the phonological

v

similarity of the consonants to be recalled, whereay less skilled

+

' readers were not. More specifically, while good readers recalled more

items overall than poor readers, their recall performance was worse
when the consonants rﬁyned compared to when they didn’t rhyme. The
poor readers, on the other hand, perfornmed.at about the same leve} for
rhyming and non-rhyming 1lists of consonants. Mann, Liberman and
Shankweiler (1980) had 2nd grade good and poor readers recall
phonologically confusable sentences (e.g., Kate ate a steak and a
plate of date cake that Jake baked) and phonologically nonconfusablé
sermtences (e.g., Sam drank a coke and a glass of fruit pgnch that Joan
nade). - Their results indicated that while skilled readers made less
errors then less skilled readers on phonologically nonconfusable
sentences, thear performance fell to level of that of less skilled
readers when recalling phonologically confusable sentences. }hus,

good readers were more vulnerable to the effects of phonological

similarity, lesding the authors to conclude that good readers used

.
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phonological codes for short-term memory coding, while poor readers

‘were deficient in the use of phonological codes 1n short-term nemory.

The literature then, suggests that one variable‘ that may
distinguish between skilled and less skilled readers is related to a

differential wuse of phonological codes for both lexical access of

individual words and for memory coding purpdses. The ain of the

~present thesis 'was to iﬁvestigate the extent to which phonologIcal

codes are implicated in the second language re;ding of fluent
English-French bilingquals. S{nce, as it was mentioned previ;usly,
languages that differ as to their degree of regularity in
spelling-to-sound mapping may encourage a-different degree of reliance
on phonological codes for lexical access, a first experiment was
conducted with monolingugl Anglophones and monolingual Fr&ncophones
individuals. ' The purpose was to investigate possible differences in

reliance on phohological recoding due to the language being reed.

Although French is not as regular in grapheme-to-phonene
correspondences as Serbo-Croatian is, it differs from English :in one

important respect; that of the number of exception words. In French
13

although a given sound may have many spellings (e.g., the sound ‘o/

can be spelled as O, 0T, AU, AUT, AUX, EAU), a given spelling is

usually pronsunced only one way. Thus spelling-to-sound correspondence

rules may be more efficient in French compared to English.

~

The involvement of phonological codes in reading was examined in

I3

two different tasks: a lexical decision task and a sentence

verification taék. In the lexical decision task, similarly to the

3

Rubenstein et al. (1971) and Coltheart et al. (1977) studies, subjects

3
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vwere presented with both, words and nonwords and their classification

latencies and accuracies were recorded. Two categories of words were
» " g

‘
v

included: hamophones (less frequent members of homopﬁonic pairs) and
control ,words, matched on number of letters, CVC” structure and
frequency of occurrence. As well two ca}egories of nonwords were
included: pseudowords (e;g., GREAN) And control nonwords dérivéﬁ by

changing one Jletter (e.g., TREAN). The two categories of ' nonwords

were matched on the N variable as described by Coltheart et al. (1977)

1

in brdeé to control for the visual similarity of thebtwo categories qf

nonwords toxreal words. In the seﬂtence verification task, similarly
_—

to the tasks.ésed i% the Baron (1973) and Doctor and Coltheart (1380

studies, ‘subjects, were visually presented with meaningfgl and

reaningless sentences and asked to classify them. The meaningful

.oc
[

genfences were of tﬁ%‘txpes: 1) those that contained a homophone word
, sy
(e.g., She said the

-

weather was fair outside) and 2) those lhat

contained a noh-homophoﬁic word (e.g., She said the weather was nice
outside). The meaningless sentences were also of two types: 1) those

that contained an incorrectly spelled homophone, so that if the

A
sentence was recoded to sound, it sounded meaningful (e.g., She said

¢

the weather was fare outside) and 2) those that conialned a homophone

word but which .remained meaningless even if recoded to sound (e.g.,
She said the weather was hair outside).

In the second experiment to be reported, bilinguals who showed
:,’ N
equivalent levels of reading comprehension in their first and second

<

“languages were ancluded in the study and performed the lexical

.

decision task and the sentence:yer{;ication taﬁk in both their first

1
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'bilinguals could be atfributed to a differential reliance on

3l

and se;ond language. As in the Favreau and Segalowitz (1983) study,
the ;ubJects vere djvided 1n£o two groups: 1) those Silinguals who
read their first and second langhéges equally fast (Criterion A) and
2) those bilinguals who read their sec;nd language more slowly than
their first (Criterion B). The .latter group is particularly
interestin§: since it consists of individuals who read both relatively
fast and slowly depending upoen “the language ;hey are faced with.
Thus, they present the possibility of investigating different levels

of s8kills within the same individual. Thé aim of the study was to

examine whether the slower second language reading rate of Criterion B

, .

phonological codes relative to Criterion A bilinguals.
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. EXPERIMENT 1

'
s

For bSth the French and English language, the grapheme-phoneme
relationship is not a one-to-one correspondence. Thus, two letters
may correspond to only one sound (e.g., /th/ as in THINK or /ch/ as in
CHAT). As well, one letter may represent more than one sound (e.g.,
PLACE and TALL or bﬁPé_and BANC) and different letters may correspond
to the same sound ZCHEQQE‘and CAR for tpe sound /k/ in English and
QUATRE and CAPE for the sound /k/ in French). Neither language then
are as régulur as Serbo-Croatian, which has, a very close
correspondence between its written and spoken forms, In\ fact
Serbo-Croatian is a language that one can ;write as you speak and
speak as it is written™ (Feldmen, 1981, p.172).

The French language however, is ’ aore regular in
spelling-to-asound -correspondence rules than English in th; following
sense. French 1is characterized by a many-to-one mapping pattern,
while English haa a many-to-many mapping pattern. Thus, in French a
given sound may have many corresponding spellings (e.g., the sound /o/
can be spelled as 0, OT, AU, AUT, AUX, EAU), and these'are all always
given the asame pronounciation. In contrast, in English a given sound
nay have wmore than one correspond;ng‘spelling (e.g., the sound /ij&/
may be spelled as in DEER or DEAR), but each corresponding spelling

4

may not be given the same pronunciation (e.g., EAR 1n DEAR is
~
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pronounced /ij&/, while in'BEAR itlis pronounced /¢8/). This is not
to say that in French there are no deviations from the many-to-one
pgttern of corresponden;esl For inastance, while‘;hé ggellingﬁpaﬁtern
ENT is pronounced /@& / in the wordg DENT, LENT and\VENT, ff is not
pronounced if it aerves as the ending of the p;ufal form of a verb
(a;g., as in ILS AIMENT). Horeove{,‘song wo;ds ngy have a silent
consonant in some context and a pronouqcéa\one4in anopher context.

G

This is the case when one performs the “liaison™ praocess as in VOUS
ECOUTEZ, in contraat to VOUS REGARDEZ (Defl, 1973). These are not
hAwever, expeptiona as in the English case. They can all be acco&ﬁted
for as “regular" if one allows liaison and morphemic conslderations\to
enter into the ° rules governing brhographic-phonological
correspondencea in French. The only true exception words in French
that come to mind are DOT, GAIE, SENS and GROSSE. 1In contrast, it ‘is
not possible to explain many of the English exception words in terms
of morphemic or "liaison™ or some other type of underlying regularity.

Clearly, there are not u; many words with exceptional

pronunciations in French than there are in English. Moreover,

exception words in English tend to be words that are very common, that

"is, with high frequency of occurence in the language (e.g., DOES,

DONE, HAVE and SAYS). Thus, it will be more often the case that a
strategy using spelling-to-sound correspondence rules will produce
inadequate phonological representation for English words than for
French words. French readers then, may be more likely to rely on
phonologically recoded information than English readers, as it will

produce adequate phonological representations, because of the
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regularit‘.y of the mapping from print to aound. Thus, in the lexical
decision task, we might expect nonof‘ingual Francophoneas to show longer
reaction times and a greater error rate on honobhone words relative to
their matched control words. '

This possibllity was exanined in Experiment 1. A group of
monolingual Anglophones and monolingual Francophones perforaed the
lexical decision task and the sentence verification task described
previously. The aim of Experiment 1 was to investigate possible
differences in reliance on phonological coding due to the language

being read and provide baseline reference data for the study with

Anglbphone bilinguals reported in Experiment 2.

Method
. Sub ts
Manolingual Anglophones and aonolingual Francopﬁones
' participated in this experiment. They vere recruited by

advertisesents st Concordia Univeraity, the Univeraité de Montréal and
the Univeraité du Québec a Montréal (UQAM). Subjects were first
.administered the screening procedure described below and only subjects
' that met the following criteria vere selected. First, a subject’s
. optimal reading rate had to be atA. least 275 words per ainute (wpm) and

second, subjects had to achieve a comprehension score of at least 70x.

In addition, subjects needed to report no fluent knowledge of a second

¢




language.
The résulting sample consisted of 12 monolingual Anglophones
(six females and six males) and 12 ibnq}ingual Francophones (six

ferales and six males). The monolingual Anglophones had a mean age of

22.42 years and the monolingual Francophones has a mean age of 25.17

years. Sdbjecta ‘were . paid $4.00 for their participation in the
screening procedure and $4.00 for their participation in the
experiment.

The mean optinmal rea&ing rates and the mean comprehension scores
of the monolingual Anglophones and Francophones are presented in Table
1. T-tests revealed that the'two groups did not differ signifiéantly

on mean optimal reading rates (t = .17, n.s.) or mean comprehension

scores (f = 1.46, n.s.).

Screening procedure

The screening procedure used fér the selection of‘nubjects was
that described by Favreau & Segalowitz (1982), The procedure
consiited of having subjects read standardized lexta and anawer
multiple-choice questions. The texts and questions were taken from
the Educational Developmental Laboratoriei Inc, Don Mills, Ontaric.
The English texts had an average length of 1435.75 words while the
French texts had an average length of 1293.25 words. Subjects were
instructed to read the texts silently as qhickly as possible and they
weré told they would have to answer 10 multiple-choice questions

afterwards. ‘The monolingual Anglophones read two different texts in

2
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Table 1
7
Mean optimal regging rates (in wpm) and mean comprehension scores

' (in %) for the monolinqual subjects

1

Group Reading

Monolingual Anglophones

Monolingual Francophones

ate (wpm) ang,'scg;e (%) -
. 314 82.50
312 77.92

AN R .
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English and theononolingual Francophenea read two different texts in
French. The total time to read each text was measured with a
stopwatch and the optimal reading rate was computed in words per
ninute (wpm) .based on the perforaance on the two texts. Each
subject’s performance on the {ultipla-choice questions was measured in
terms of percent (X) correct. The coupré‘bnsion score for each
subject Q:s obtained by averaging each aubject’s scores on the two

aets of quesations.
Stimyli

Lexical decision task

Two lists of stimuli were constructed: an English liat and a
French liat. Each liat conaisted of 36 homophonea, 36 control words,
‘36 pseudowords and 36 control nonwords. All letter atrings were
monosyllabic and consisted of four or five letters. 1In the French
list, all nonwords included obeyed the rules of French orthography.
Aa ueli, in the English list, all the nonwords included obeyed the
rules of English orthography. Moreover, none of the letter strings
appearing in the French list.were valid words in English and none of
the letter atrings appearing in the English iilt were valid words in
French. (/
The homophones iﬂcludod in the lists were the lowest frequency

Ramber qf a homophone set. Thus for example, for the WEAK/WEEK set,

WEAK was the Honophone selected sinca its frequency of occurrence in

e b
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v tﬁe English language 18 lower than that Bf the word WEEK. Eaéh
homophone was matched with a control non-hono;honic word oé number of
letters, CVC structure and frequency of occurrence. For the English
list, the average frequency of occurrence per million was 24.19 for
the homophones and 24.03 f{for , the control words based on Kucera &
Francis (1967) ratings (¢t = .02,‘n.a.). For the French list, the
‘ average frequency 'of occurrence per million based on Baudot’s (1975)
ratings were 29.92 for the homophones and 29.08 for the control words
(¢ = .08, n.s.). The English liat and the French list of words can be
found in Appendix A and B rgapectively.

For the nonword stimuli, ;ost of the‘pseudouords appearing in
the English 1list were selected from the list provided by Bias &
McCusker (1980), while the pseudowords included in the French list
were created specifically for this experiment. A control nonword was
derived from each of the pseudowords by replacing one of its letters.
Thus for aexample, the corresponding control nonword for the pseudoword
GREAN was TREAN. 1In order to control for the visual similarity of the
pseudowords and the control nonwords to real words, the two categories
of nonworda were matched on the variable N as described by Coltheart &
al. 1977). The N of an \Engliah letter string is the number of ‘
different English words that can be derived by replacing one of the
lettera in the atrings by another, without changing letter positions.
As an example, for the letter string SNAIR, the N value is two, since
two real English words can be derived; STAIR and SNAIL. For the
English 1list, the average N was 6.11 for the pseudowords and 6.00 for
the control nonwords (¢t = .14, n.s.s. For. the French ltst, the

)
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pasudowords and the control nonwords had an average N of 5.86 and 4.89
N

respectively (¢ = 1.04, n.s.). The Engliah list and the fFrench list

of nonwords can be found in Appendix C and D respectively.

»

Sentence ve{i;icat on_task

Two lists of sentences were developed: an English list and a
French list. ' Each 1ist consisted of 288 sentences, half of which were

meaningful and required a ‘“yes response and half of which were

A"

no" response. The meaningful sentences

"

meaningless and required a
were of two types: 1) those that contained a homophone (e.g.,"She said
the weather was fair outside”) and 2) those that did not contain a
hbnophpne (e.g., "She said the weather was nice outside"). The
meaninglesa sentences were of two types: 1) those that contained an
orthographicially incongruent but phonologically congruent homophone,
that is, sentences that when phonologically recoded sounded meaningful
(e.g., "She said the weather was fare outside”) and 2) those that
contained an orthographically and phonologically inconéruent homophone

(e.g., “She said the weather was hair outside™). The sentences ranged

in length from five to 12 words.

The sentences were constructed as follows. Eighteen four-word
sets of pairs of homophones were used to derive the 288 sentences in
each of the English and the French lists. As an example, for the
English sentences, one set of pairs of homophones was FAIR/FARE -
HAIR/HARE and another was SEEM/SEAM - SEES/SEAS. An effort was made

to select visually similar 1fta of peairs of homophones. Thus, each

)
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pair of homophones was matched on numSer of letters and CVC structure
with the other pair forming the set (for three of thé pairs of French
homophones, the words could be natched only on number of letters).
From each set of pairs of homophones, 16 sentences were derived; four
of eﬁch of the four categories deacribed above. Thus, for the

FAIR/FARE - HAIR/HARE set, four different aentence frames were
conatructed so that each of the four homophones appeared once in a

sentence that was meaningful and required a "yes' response: "She said

the ‘'weather was _ outside"™, "He paid his

before he got on the

bus'", “Your saister has beautiful ____" and "I saw a little
running to the bushes”. Each of the sentence frames then served to
derive four sentences; th‘e first sentence was derived by inse;ting the
appropriate homophone so that the aente.nce was meaningful (e.g., "He
paid his fare before he got on the bus"), the second by inserting a
nonhomophone word and ' préserving the meeningfulness of the sentence
(e.g., “"He paid his bill before he got on the bus™), %he third
sentence was obtained by inserting the glwh'onologically congruent but
orthographic.ally incongruent homophone (e.g., "He paid his ‘fair before
he got on the bua") and finally the fourth sentence by inserting a
homophone that was  both phonologically and orthographically
incongruent (e.g., '"He paid his hare before he got on the bus"). The
homophone selaected to fora this last category was visually similar +to
the homophone that formed the f£first ty‘pe of sentence in terms of

numbers of letters and CVC structure. Each homophone appeared once 1in

a sentence that was meaningful and required a *“yes" response, once in

a sentence that only sounded correct and required a "no" response, and

40



" _once in a sentence that did not look or sound correct and required a
" '"no" response.
The 288 English sentences and the 288 French sentences were each

divided 1ntp four 1lista in such a way that no two similar sentencé

41

frames appeared in the same list. For example, the sentence "He paid

" his fare before he got on the bus™ appeared in list A, the sentence
“He paid his bill before he got on the bus" appeared in list B, the

sentence "He paid hia fair before he got on the bus" in liat C and the

sentence "“He paid his hare before he got on the bus" apeared in list

D. Each 1list then con}ained 72 sentences; 18 of each type. The
English sentences and the French sentgnces, are liated in Appendix E

and F respectively.

Procedure

The experiment was controlled by an Apple Ile microcomputer

equipped with a real-time clock, an Amdek video display and a Gexelex
French 'character board. For the lexical decision task, each letter
atring was presented individually, in lower case letters, in. the
center of the video display. The letter strings remained on the
ascreen until the subject made a response. If after three seconds, no
response was nade, the trial was scored as an error. Two seconds
after the‘ letter string had disappeared, the next letter string was
presented. The computer recorded the response latencies and the
accuracy of the responses individually for each subject.

Subjects read the 1instructiong in their mother tongue. They




?

were instructed to press the right lever (labelled "yes") if the
letter string presented ;;a a real uo;d and the left lever (labelled
"no") if it was not. They were inastructed to make their responses as
quickly' as possalible, whilé at the same time béing as accurate ag they
could. Each subject received a practice list of 48 letter strings (12
of each category) in order for thenm to<£aniliarize thengelves with the
task. Letter strings were pregented in the same pseudo-random oider
for each subject with the consatraint that'np more than three letter
strings from the same category appeared in séquence. N

For the sentence verification task, each sentence was presented
individually in lower case letters. The sentence remained on the
screen until the subject made a response. If after five seconds, no
response was made an error was recorded. Two seconds after the
sentence disappeared, the next sentence was presented. The éonputer
recorded the response latencies and accuracies individually for)each
subject.

: Subjects read the instructions in their mother tongue. They
were asked to judge the neaniﬁéfulness of the senterice presented.
Subjects were instrgcted to press the right lever (labelled "ye;") if
the sentence presented nade sense and the left lever (labelled "no™
if the sentence presented did not make sense. They were asked to
respond as quickly and accurately as possible. Each subject received
firat a list of 48 sentences (12 of each category) before proceeding
with the experimental task.. The sentences were presented in the same

3

»
pseudo-random order for each subject with the constraint that no more

T

than three sentences from a given category appeéred in sequence.
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Each subject participated in the lexical decision task followed
by the sentence verification task. For the sentence verification
tagk. the sentences were presenteé in four different lists. -Each
subject received \the four lists in the same order and theée was a

. .

pause between each list. The testing =session laste& approximately 40

ninutes.
Results

Separate aﬁalyses of variance were performed on the subjects‘
reaction times and accuraciea. The reaction time analyses are based
on latencies to correct responses only. All analyses were conducted

once using raw scores and once using transformed scores because of

concern regarding homogeneity of variances. For the reaction time

datas, the tranaformed acores were obtained by derivina the natural log
f
of the raw scores. For the error data, the transformation used was

the arcein transformation. Both the analyses using raw scores and the

analyses vusing tranasformed scores gave similar results. The results

.to be discussed and the statistics té be reportfed are based on the

analyses using thé transfdrned scores. However, for purposes of
clarity, the means reported are those based on the untransformed rav
Acores.

All ‘Lnal§ses were also conducted ua;ng both sugjects’ And item

means as recommended by Clark (1973). When both the subject and item

43
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N
analyses were significant, the min F’ gpgyistic was calculated. The

v, .
min E’ statistic is reported when it was found to be significant,

otherwise the F statistics foflthe sdgﬁect (F1) and item (F2) analyses '

are reported. ' For the subject analyses, whenever an interaction was

*

signikicant, _post  hoc nultiple comparisons were pe;forned dgihg the
Tukey procedure.

For both 'the lexical decision and the sentence veriflicatio
tasks, letter striﬁgy or sentences giving rise to more Fpan a 70%
error rate were excluded from the analyses. This resulted in ver} few
exclusions: one item in the lexical decision task and two items in
the sentence verification task for the monolingual Anglophone group

and no items in the lexical decision tagk and one item in the sentence

verification task for the monolingual Francophone group. qu all

3y

>

control nonword DAUL were also .éxcluded from the analyses for the

lexical decision xask;q as it was realized that DAUL was in fact a
. .
pseudoword and had been misclassified.

Lexical decision task . 8

« .

’-

“The word " and nonword' data were analysed separately. The mean

-

reaction times and associated lean'percentage error rates for the two
‘ 9 . R -

. % .
word categories Chomophone and control) are presented in Table 2.

. Log reaction times for correct responses for the'vord.éategories

-

were analysed in a 2 (Mother Tongue) x 2 (Word Category) analysis of

variance (ANOVA).” There was a significant word cstegory effect in the
& [ B

» . \
, Al

subjects, latencies and accuracies to the'pseudoword TAUL and the |
) . i , o



Table 2

Mean reaction times (RT) (in ma) and aean

percentage of errors

(XE) tp the homophone and control words for the monolingual érougs

in theilexicaf decision task

Homophone

ControL
’
Group RT xE RT XE
Anglophones 736 9,08 730 5.54
720 7.73

-Francophones 765 16.54

-




subject analysis (F1(1,22) = 5.04, p<¢.05), indicating that overall
homophonea produced longer reaction times than control words (750 vs.
72S as); the effect failed to reach significance in the item analysis
(F2(1,139) = 2.27, n.s.). However, the Nother Tongue x Word Category

. interaction was n;nginally significant in the subject analysis
(E}(l,??) = 3.46{ p<.07) and ia‘auggestive of a homophone effect for
the loﬂoiingual Francophones (+45 =ms) but not for the monolingual
Anglophones (+6 ns).

The arcsin'error data were subjected to a 2 (Hother Tongue) x 2
\‘\£Uord Category) ANOVA. There was a significant word category effet in
both the subject and item analyses (ain F’(1,161) = 5.52, p<.05S)
revealing that homophones produced more errors than matched control
words (12.8]1 vs. 6.64*). Tﬁere was al;o e significant Mother Tongue x
Word Cetegory interaction in the subject analysis (F1(1,22) = 5.16,
p<.05). This interaction was not significant in the item analysis
(F2(1,139) = 1.06, n.s.). Post-hoc tests on the Mother Tongue x Word
Category interaction revealed that Francophones showed a homophone

effect (16.54. va. 7.73%X, p<.01) while Anglophones did not (9.08 vs.

5.54%, n.s.). Moreover, the post-hoc analyses indicated that while

46

control A words produced a.u similar number of errors for both:

I >

Francophones and Anglophones (7.73 vs. 5.54X, n.s.), homophones gave
rise to significantly more errors for the Francophone group than for
the Anglophone group (16,54 va. 9.08x, p<.0l). There was also a
significant mother tongue effect in th? item analysis (F2(1,139) =
4.47, p<.05) 1indicating that overall, the French liat of words gave

rise to more errors than the English'list of words (12.11 vs. 7.32%).

v
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The mean reaction times and associated mean percentage error
rates for the two nonword categories (paeudowords and control
nonwords) are given in Table 3.

Log reaction times for correct responses for the nonword
categories were analyaed in a 2 (Mother Tongue) x 2 (Nonword Category)
ANOVA. _The analyses yielded a signlficﬁnt nonword'category effect,

indicating that pseudowords produced greater latencies than control

nonwords (889 vs. 814 ms) in both the subject and item analyses (min

497

F’(1,83) = 4.56, p<.05). There was also a significant mother tongue '

effect in the item analysis (F2(1,138) = 26.30, p<.001) revealing that

overall reaction times to the English list of nonwords was slower than

reaction times to the French list of nonwords (935 ve. 785 ms).
\\\
Arcein error data were analysed 'in a 2 (Mother Tongue) x 2

(Nonword Category) ANOVA., There was & significant nonword effect in

both . the subject and item analyses (min E’(1,81) = 6.55, p¢.0%),

indicating that pseudowords produced more errors than control nonwords
(21.60 vs. 13.36%). However, there was also a significant Mother
Tongue x Nonword Category in both the subject (F1(1,22) = 6.90, p<.03)
and the item analysis '(§2(1,13é) = 4.62, p<.05). Post-hoc tests
indicated that the Anglophone group made significantly more errors on
pseudowards than control nonwords (25.32 vs. 11.70X, p<.01) while the

Francophones had & similar error rate in both nonword categories

.(17.88 vs 15.02%, n.s.).
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Table 3

<

Mean reaction times (RT) (in ms) and mean percentage of errors

(XE) to the pseudowords and control fonwords for the nonolinédal ,

]
groups in the lexical decision task

o

Pseudowords Controel nonwords
!/ -
‘ Group ' RT - XE RT XE
\ al
Anglaphones 979 . 25.32 867 11.70
Francophones 799 17.88 761 15.02
[_.A
J \
v
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Sentence verification tagk .

-~

The results {from the leaningful'sentenEes and the neanlnyless
sentences were analysed separately. The mean reaction times and
.assocfated mean percentage error rates for the two t;pes of meaningful
sentences (those containing a homophone and those containing a conﬁfol
word) are prédented in Table 4. ] .

Log reaction times for correct responses for the meaningful
sentences were analysed in a 2* (Mother Tongue) x 2 (Sentence Typa)
ANOVA, There was #6 significant sentencg type affect in either the

subject or the item analysis indicating that meaningful sentences

49

containing & homophone were processed as quickly as meaningful,

sentences containing' a non-homophone word (2108 vs. 2100 as). There
was a mother tongue effect i1n the item analysis (F2(1,283) = 7.42,
p<.0l) 1indicating that the English list of sentences produced lbnge;

reaction times than the French list (2191 va. 2062 ms).

The ANOVA perforsed on the arcsin error data revealed a
significant sentence type effect in both the subject and itenm anal?!is
(min F’(1,221) = S.,57, p«.0S) indicating that overall homophone
sentences produced more errors than non-homophone sentences (8.31 vs.
5.09x). However, the‘subJects analysis also yielded a marginal Mother
Tongue x Sentence Type‘ interaction (F1(1,22) = 3.84, p<.06). This

interaction appears to be related to the finding that monolingual

Anglophones showed a greater error rate on homophone sentences than on
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Table 4

iﬂean reaction times (RT) (in mas) and mean percentage of errors

(%XE) th oaophone and control aenteﬂées for the monolingual

oups in the sentence verjfication . task /{

/
/
f
Homophone ) Control
Group RT %E RT XE
o . '
Anglophones 2174 10.05 2141 S5.49
Francophones . 2042 6.57 2060 " 4.69
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control sentences (+4.6%), relative to monolingual Francophonas
(+1.9%).

The nean reaction tinmes and corresponding mean percentage error
rates for the two types of meaningless sentences (those phonologically

congruent and those phonologically incongruent) are presented in Table
e

o

S. ’ ﬂ‘/ﬂf

The 2 (Mother Tongue) x 2 (Sentence Type) ANOVA performed on the
log reaction times for correct raesponses for the mearningless sentences
failed to producé a significant sentence type effect suggesting that
phonologically congruent sentences were processed as fast as
phonologically incongruent sentences (2003 vs. 1980 ms), There was a
mother tongue effect in the item analysis (F2(1,281) = 24.00, p<.001>

indicating that the English list of sentences gave rise to longer

latencies than the French list of sentences (2096 vs. 1893 as).

The arcsin error data were subjected to a 2 (Mother Tongue) x 2
(Sentence Type) ANOVA. There was a significant aentence type effect
in both the subject and item analysis (min F’(1,93) = 9.23, p<.003)
indicating that subjects made significantly more errors on the
phonologically i congruent aentences_ than on the phonologically
incongruent sentences (23.08 vs. 14.99x): However, a marginal Mother
Tongue x Sentence Type interaction (F1(1,22) = 4.04, p<.055) suggests
that the effect may have been more prominent for aonolingual
Anglophones showing an increase of 10.8x in error rate on

phonologically congruent sentences compared to phonologically

incongruent sentences, than for monolingual Francophones, showing an

S1



Table 5

Mean reaction _times (RT) (in ms) and mean percentage of errors

©

(xE), to_the phonologically conqruent and incongruent sentences
for the nonblingual groups in the sentence verification task

Phonoloqically

Phonoloqically

congruent incongruent
Group RT XE RT © XE
Anglophones 2132 22.83 2061 12.00
Francophones .« 1886 23.32 1898 17.98
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increase of 5.34%, There was also a significant mother effact in the
" itenm analysis (F2(1,281) = 3.97, p < 05) indicating that the French
list of sentences gave rise to a higher error rate than the English

liat ¢20.70 va. 17.77%).
Discussion

For both Experiment 1 and 2, the discussion will be ‘limited to
results that were found to be atatistically significant in both the
subject and item analyses or in the subject analysis aslone (these will
ba qualified appropriately). Since results that were significant only
in the item analysié would permit a genereligation to new samples of
words only and not to new samples of aub}\cts, they will not be

discussed.

Lexical decision task

The analysis of latencies to homophone and control words for the

monolingual Francophone and Angloﬁhone groups revealed a statistically
marginal Mother Tongue x Word Category interaction (p<.07) (subject
analysis only). Inspection of the data indicates that monolingual
Anglophones had siailar latencies to homophone and control words (736
va. 730 =ms) while monolingual Francophones had longer reaction times

on homophone wordas compared to control words (765 vs. 720 ms). The



data are suggestive then of a differential influence of phonological
information in lexical access for the two groups. The resuits of the
accuracy analysis to \ho-ophone and control words revealéd a similar
trend. The interaction between groups and word type (subject analysis
only) indicated that monolingual Anglophones were as accurate in
clasaifying homophone and control words, while monolingual
Francophones made significantly more errors on homophone words
co;parcd to their matched control words.

The results for the monolingual Anglophone group are consistent
with those obtained by Coltheart et al. (1977) who failed to replicate
the homophone effect reported by Rubenstein et al. (1971). As was
mentioned in the introduction, in the Rubenstein et al. (1971) study,
the homophone and control words were not matched on frequency of
occurrence, number of letters and part of'speech. In the Col%heart et
al. (1977) study, the two categories of words were matched on these
variables and in ‘the present experiment the homophone and control
words wer; matched on number of letters, CVC structure, frequency of:
gccurrence ahd nunber‘ of syllablea. This methodological difference

may account for the different results obtained.

3 .
’

Thus, when one considers the results obtained from the analyses
of the two word categories, 1£ appears that monolingual Anglophones
did not rely on phonological recoding for lexical access of words and
were able to obtain the meaning of individual words by visual
information alone. The monolingual Francophones, however, appear to

be relying on phonological recoding for lexical access of words, as

both their decision latencies and clasasification accuracies were

.




influenced by horophony. Thus, the results are suggestive of

©

language-specific factors that influence the lexical access route
¢}

relied upon, for extraction of word meaning. Coltheart et al. (1377)

have argued that for readers of English, both visual and phonological

S5

access are available, but that phonological access i1s slower than -

visual access in most cases. Thus, the argument is that, when the
letter string presented is a word, a visual access procedure 1is
achieved before a phonological one and therefore no pre-lexical
effects of phonological influence are found in the case of words. One
possibility 18 that in the case of French readers, phonological access
to the lexicon of word meanings is not slower than visual ;;cess and
pre-lexical phonological influence can, thus be evident. As was
discussed previously, French differs from English in one ilportant
aspect. It is usually the case that in French, a given spelling

pattern will be associated with a given sound, while in English, a

given spelling pattern (e.g., _ AVE) will be associated with a regular.

pronunciation (CAVE, GAVE, SAVE) and an exceptional one (HAVE). This
nay -lead to faster and more accurate generation of phonological
representations by spelling-to-sound correspondence rules in French
than in English, and conaequently phonological codes may be more
influeﬁtial in lexical access of individual words for French readers
than for English readers.

Consider pow the results concerning the tyo nonwor&; categories.
The analyses indicated that both the monolingual Anglophones and
Francophones were slowed down by letter strings that sounded like feal

words (e.g., GREAN). Although the interaction between groups and




nonword categories was not significant, inaspection of the data
suggeats that the paeﬁdoword effecf nay be gfaater for Anglophone:
readers (+ 112 ms) than Francophone .readers (+ 38 mg). Moreover, the
results indicated that while both lonofingual Anglophones and
monolingual Francophones had longer latencies to paehdowofda than
control nonwords, only lonoling;al Anglophones were less accurate in
classifying pseudowords compared to their matched control ponwords.
Monolingual Francophones were as accurate with b;;h categbrles of
nonwords. N

This result obtained for the monolingual Anglophones is
consistent with previous reports of the pseudoword effect (Besner &
Davelaar, 1983; Bias h McCusker, 1980; Coltheart et al., 1977). The
pseudoword effect has been expleinéd by false phonological matches
with existing lexical entries. Having been recoded to sound, a
pseudoword such as BRANE (/breyn/) is first accepted as a match with
the phonologiqgl code for the .word BRAIN. The response, however,is not
made before a spelling check procedure is carried out, thus leading to
longer decision timea. In the present experiment, for the nonolingua{
Anglophones, the p;eudouord effect was obtained even' when the
pseudoword and control nowords were matched on visual similarity to
real existing English words by the N measure. Thus the pseudoword
effect appears to be of a phonological nature and not of a visual one.

An“intereating finding 1is that while monolingual Francophones
were slowed down in their decision times when a letter string sounﬁed

4 3

like a real word, they were not less accurate with such letter

. \

strinés. Some characteristics inherent in the French language may
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explain these .results. One of these characteristics is that in
French, it s generally the case that a given sound has many possible
spelling Patterns. To take some examples from ‘the list of nowords
included in this study, the sound /wé/, can be spelled OIN, OING, OINS
and OINT and .the sound /€/ can be spelled IN, INT, INGT, AIN, AIN,
AINT, EIN and EINT, all of which h§ve at least one examplar in the

o
langLage. However usualky, one or two of these possible aspelling

patterns are more "atandard" or representative than the others (for

example, for the sound /€/, IN ;nd AIN are much more common endings).
In contrast, in English a given sound usually has only two or three
poasible spelling patterns. For exalple,.{the sound /ijn/ can be
spelled EAN _or EEN, and the sound /owl/ can be spelled DAL, OLE ::3/
oLL, Moreover, it seems that in fngliah, each poasibie spelldng

. \ .
pattern is more, or leas equally used in the language (e.g. EAN has for

'examplars BEAN, DEAN, LEAN, MEAN,\TEAN and EEN had TEEN, GREEN, SEEN,

© A

BEEN,‘KEEN),‘thua each spelling pattern may be considered “standard®.

¢

. Tkhs, a certain bias may have been inadvertantly built into the
list of ﬁﬁeudowordsﬂused ithhe present experiment. In English, the
deriy;iion of tﬁe pseudoueyd GREAN from GREEN results in a pseudoword
that . looks iike a.rééiréqrd since the sp;lling phttern _ EAN has many
exdiplars iﬁ the English language and may be as "standard" as _ EEN
is. In contrast, in Frencﬁ the derivation of EIGLE from AIGLE has
resulted in a pséudoword. that, although an orthographically valid
letter string, may neyerthel;as not look as much like a rea} French

word ~since the apelling pattern EI__ at the beginning of a word is

rarer than the more "standard” spelling pattern AI_ . Tﬁus, although

-
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both GREAN and 'EIGLE both hgve an N measure of 4, GREAN |;¥ in fact

hY

look~'nore like an. accegtable word in - English than EIGLE\doea in
N 1

French. - o \\‘
In the French list of nonworde, then, subjects may have been\{ore

[§

: ¢ .
able to make their decisions on the basis of visual information since

o .

:some. of the pseudoworde had a apeiﬁing pattern that was not the

“standard" one lan igapection of the list 1nQ}caFe€ that this wae the
ease for 11 pseudowords out of 36). This would be consistgnt'uith the#
fact ihat although both éroups' qhowed a pseudoword effect l;n
Tatencies, the data indicate that the increase in latencies was
gregﬁer £9r nonol%ngual Anglobhones (+112 as) than for lonolingual
Francophones (+38 mas). . ' - | .

It is also possible that it is generally e;sier for a French

reader to “~detect mispellings than 1£ is for an English reader.. Thus

L] o ’

for a reader of English, since intlost cases fonfwjgiven sound, two
M A

3ébelf1ng pétterns are possible and each is equally plaus}ble (each is

i

represented by a sinmilar number of examplars in. the 1anguage¢? dt 1;'

b »
prore 'difficult to decide if a letter string is an’acceptable word.or

-

® . o
not on the basis [of visual information and knowledge of "standerd"
spellings for a given sound. nIn'contrast,’in French: given that one

spelling pa;tefn ‘is usually more “standard” than othiﬁﬂvit is é&sier
. . . / .

to decide if a letter string ia an acceptable word or not.

1

Thua one possibility- ig that for lhe monolingual Anglophones,

. ' ' ' \ .
when a pseudoword was recoded to sound, a spellinglcheck procedure had
‘ .
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to be carried out w{fp/ existing lexical enfries. For lonéf§§§ﬁ§T\L

Y
Francophones, while it was not necessary to carry out a spelling check

o



,(;\

o

L -
.

- £ ¢ Iy

per se, &a decision "could be nmade  on the basig of knowledge of

“standard” speiling patterns alone, at least for some c.a’ses.

Another charpcteristic of the Fr.eréch language that may have
played a role, ’ i'a that the correctnesas of an orthdg}ephic spelling
;;att'ern may, in some cases, be verified by derivatior; of feminine or
verb equivalents, Thus, for 'ad;eétliyes such as BLONQ; the feninir;e

version is BLONDE and the verb is BLONDIR. By such derivations, a
readér could determine’that the correct spelling pattern for /on/ im

this case is OND and not ONT.or ONS. Thus, as an example, when the

)

peeudoword GRANS was presented, subjects may have attempted to derive

’

the feminine (GRANDE) ' or verb "equivalent (GRANDIR) to make thear

decisions. This strategy . was possible for saix of _the pseudowords
. a .
used. B y
Sentence verifaication task i-\/ .
N

Yo

\
. . [ ]
. v
.
.

The results concefn;ng the meaningful sentences 1ndicated that
/ ® .

sentences containing a hpnoph‘one word werg judgéd as quickly es tklose

.

containing a non-homophone wérd, for both the monolingual Anglophones

and Fruncophone's readers. . As for = the baccuracy data, an oversll
sehtence type effect revealed that homophone sentences produced more

errors ‘than control eentehcea. ‘This statement néeds to be qualified

@
.

however _as & nargihally statistically signmaficent (p<.06) interaction

indicates that this may hold true more for monolingual Anglophones
(+4.6%) than for monolingual Francopliones (+1.9%)1

.

The results obtained with the monolingual Anglophone group

os '




3a

coincide with those ofJ Doctor (1978)>, who found that acceptable
sentences which gontained a homophone word (for e.g. We wait in the
queue) led to more incorrect classification responses than equivalent
seétences which contained a non-homophonic word (for e.é. We stand in
the queue), but the two types of sentences produced similar
clasaification tinmes. ( h

A co;parison ‘ of the differences 'between the -OAQIingual
Anglophones’ and Francophones’ performance in this task r;lative to
the lexical decision task, reveals some interesting distinctions.
Since -onolinéual Franc;phones sh%red a homophone effect in both their
latencies and accuracies in the lexical decision task and -onPlingual
Anglophones did not, ‘one might. have expected to asaerve a8 similar
pattern when éﬁe task is evaluating sentences. However, one must keep
in mind that the lexical decision task-and the sentence verification
task .;re évaluating the influence of phonological codes at different
stages in thé reading process. The lexléal decisi;n task fvaluates
possible pre-l;xical phonologlc;1 infiuence effects whereas the
sentence verification evaluates éosslee p;;tvlexical phonological

influence effect (Coltheart, 1980). Ih‘the sentence verificatién

task, the reader needs to determine if the sentence presented is
0

‘aceptable as a whole. In order to do this, 1t 1s argued that each

indavidual word have to be held in memory, until a decision can be

/’7?reached. ’ Phonongical codes are argued to facilitate the storag@ of

individual words in shaort-tera nmemory that ia neceasary fon

~

comprehension of . sentences. Whilé we” may expect differences in

reading different languages at a ‘lexical access stage, due to a
. ) - ,
. -~
& ~ ,..I

‘ﬂ) .
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different degree of regularity in spelling-to-sound mapping, there is
no reason to expect a difference at a memory stage, where phonological
recoding may serve as a general strategy to maintain inf&rlution
(Tzeng,vHung & Ugng, 1977).

To . consider now the results coqccrning the .meaningless
aéntenceq, the analyses indicated tha£ ther; vere no difference in
reaction times to ;entences‘lounding meaningful when phonologically
recoded and those that did not sound meaningful. As for the error
data, an overall sentence type effect auggests that sentences that
sounded correct produced lore.lisc{assifxcetions than sentences which

did not sound correct and this for both groups. However, a

statistically marginal interaction (p<.055) in the error data suggest

_ that monolingual Anglophones made more errors on phonologically

' congruent sentences (+10.8%x) relative to phonologically incongruent

sentences, than monolingual Francophones did (+53.34x).

The finding that for monolingual Anglophones, sentences like "He

turned left at the mane intersection” produced more incorrect "yes"
resﬁonses than sentences like ™He turned left at the pein

intersection” . is consistent with previous results reported (Baron,

]

1973; D?ctor. 1978). One objection to the interpretation of this
finding as a phonological effect is that, as Dpctor and Coltheart
(1980) pointed out, it may be that the incorrectly spelled homophone
looks more similar to the correct homophone in the acceptable fora of
the s;dtence than the incorrect homophone in the phonologica{ly

v LS

incongruent sentence does. This is unlikely’to have been the case in
v §u"

the present experiment since the homophone selected . to form the
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phonologically incongruent sentence .was similar to the correct

hamophene in terms of numsber of letters, CVC structure and in most

cases shared two or three letters (e.g., PAIN vs. %AIH or GREAT vs.

BREAK) . -

A comparison between the performance of monolingual Anglophones

‘and monolingual Francophones reveals

that, if anything, monolingual

i

Francophones were not relying as nmuch on phonological codes when

reading sentences for ameaning as were
* J:

difference between the two grouhs 18 d

7

may be argqued that for Francophone

monolingual Anglophones. Thas
1fficult to explain. While it

readers, due toc a more regular

print-tb-sound mapping in French, phonelogical information can be

derived faster or mote accurately,

it is difficult to sxplain why

-

phdnological information was not influenelal. coapared to monolingual

¢

Anglophones when the task necessitated judging the leaﬂingfulness of a

sentence as a whole. Although ad”ittenpt was made to construct list

of sentences that were equivalent, it

English sentences were inadvertantly

sentences than the French ones. If the English sentences were in fact,

is poasible that overall, the

more difficult and complex

rore difficult to procesa, they may have been more likely to impose

greater demands on memory and %here&zhjfjjyraged a greater reliance on
' A

phonological coding. This interpretation may have some support since

overall, the English, list of sentences led to significantly longer

reaction times than the Fref®h sentences in lhe item analyses (both

for the meaningful and meaningless lists) even though the -onoiingual

Anglophones and Francophones obtained

acreeﬁing test (314 vs. 312 wpm).

sinil?r reading rates in the

‘3/’
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EXPERIMENT 2

[

As 'was mentioned 1in the introduction, many fluent bilinguals
read more ﬁloul; in  their aecondvlanguage relative to their first,
despite the. fact that they demonstrate equivalently high level of
reading co-p}ehensxon in both languages <Daztchnan,‘l976: Favreau,

Komoda & Segalowitz, 1980; Favreau & Segalowitz 1?82). Previous

P
R WP

investigations have found that fluent bilinguals that read more slowly

o

in their second language may not be as sensitive to the orthographic

©
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redundancies of the second language as they are to those 1in the first:

language " (Favreau et al,. 1980) and that they may not be as capable of

automatic processing when reading in their second language compared to

their first (Favreau & Seglowitz, 1982).

LY

The aim of the present experiment was to examine whether the

slower second language reading rate of many fluent bilinguals could be
b ’ . 4 N
related to- a differential reliance on phonological information in

reading. The performance of sk}rled bilinguals who show equivalent
optlial ~readihg rates 1i1n both their first and second language

(Criterion A) was compared to that of bilinguals who are slower

'

readers 4n their second language than i1n their firat (Criterion B).
‘ 14

iy

One might expect that the critical difference between the second

language performance of relatively wmore skilled (Criterion A) than

-

leas skilled (Criterion B) readers to lie in skilled readers being

~
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better able to use phonolcgical codes in reading single words. Thus,

Criterion B bilinguals in their second language may have a performance
similar to the less skllled)leaders in Barron’s (1§78: 1980) studies,
showing less reliance on phonological'information, either because they
have nmore difficulty in generating phonological information or they
are more likely to‘ produce 1nadequate phonological codes due to a
weaker knowledge of spelling-to-sound correspondence rules. Craiterion
A bilinguals nmay rely more on phonological recoding while reading in
their second languaée relati;e to Criterion B bilinguals, perhaps
because the activation of phoﬁological codes is more automatic for
then. ‘

It is also possible that differences might emerge between the
Criterion A and B performance in the second language, in reading
sentences, where nemnory demands are greater and reliance on
phonological codeas might serve as a strategy to maintain individual
words 1in short-term memory until they can be 1integrated into a

meaningful unit. Several studiea have found less skilled readers to

be deficient 4n using phonological codes in‘ short-terms memory

8

(Liberman et al., 1977} Mann et al., 1980) relative to skilled
readers.

Thua, one possibility is that relatzvely'less skilled readers :in
the second Janguage would be less able to keep phonological codes

active for memory purposes. In other words, they may be able to
7
generate phonological codes but z:ese speech codes may deactivate more

rapidly (Perfetti & McCutchen, 1982). On the other hand, lesa akilled

second language readers may be more dependent on phonological coding
L3

© ”
)
i
.

\
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~

than skilled readers, performing like the younger readers in Doctor
\and Coltheart (1980), relying extensively on phonological codes when
eading sentences for meaning.

These possibilities have been, explored in a lexical deciaidn
ﬁfuk where single letter atrings had to be classified as real words or

nét, and in a sentence verification task where printed sentences had

\
tdkbe claaasifﬁrd as being meaningful or meaningless.
\ .

\

Method
Subjects ’ . . <o

Bilingual Anglophones subjects with French as a second language
participated in this experiment. They, were recruited by
advertisements at Concordia University. / Subjects were first
adninistered the screening procedure described below and only subjects’
that met the following criteria were selected for participation in the
experiment. First a subject’s optimal reading rate ‘ad to be at least
275 words per minute (wpm) in the firat language and at least 175 wpam
in the second language. Second, subjects had to achieve conﬁ?ehension
scores of at least 76x in both the first and second languages.
Inclusion in the A or B bilingual group was contingent upon the
difference between the first and second language optimsl reading rates
as assessed by the screening procedure. Subjects who showed a

difference of "15% or less between therir first and second language




v?

optisal reading rates were included in the Criterion A group, while
aubjects who showed a difference of 25% or more were included in the
?rlterion B group. |

The sanple consiated of 24 bxlingu‘ul Anglophonea, half of which
were classified as Criterion A subjects and half as Criterion B
subjects. The Criterion A subjects (seven females and five males) and
the brxterion B subjects (six females ana s81x males) had mean ages of
25.17 and 25.6.6 years respectively. Subjects were paid 54.00‘ for
their participation 1in the screening procedure and $8.00 for their
participation 1n the experiment.

The mean optimal reading g&tes and the mean clOl_prehenmon scoras
of the bilihgual Anglophones in first &nd Bsecond languages are
presented 1i1n table 6. Separate 2 (Criterion Group) x 2 (!Language)
analyses of variance (ANOVA) with repeated measures on the last factor
were perfoi'led on the reading rate Qata and on the comprehenaion
acores. The analysis perfor!ed on the reading rate data reveaied a
significant laniguage effect (F(1,22) = 78,56, p<.001) indicating that
overall {first language reading rate was faster than second language
reading rate (350 vs, ?61 wpm) . There was also a significant
Criterion Group x Language interaction (F(1,22) = 48.06, p<.00D).
Post hoc tests using the Tukey procedure on the Criterion Group x
Language anteraction 1ncéi€ated that the Craiterion A subjects had
similar optisal reading ra‘tea in their firat and second languages (322

va. 303 wpm, n.s.) vwhereas the Criterion B subjects had & slower

optinal reading rate in the second language coapared to the firat (219



Table 6

(in %) for the Criterion A and B Anglopheones in their first (L1)

and second (L2) languages

v(‘ v Reading rate (wpm) Comp. score (X)
Group L1 L2 L1 L2
N
Criterion A ) 322 303 87.50 86.25
Criterion B . 378 219 84.17 81.00
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va. 378 wpnm, g<.01); The post hoc tests also revesled that Criﬁerion
B subjects had a significantly faster optimal reading rate than
Criterion A subjects in the first language (378 vs. 322 wpm, p<¢.0l)
end a significantly slower optimal reading rate in the second language
(219 vs. 303 wpm, p<.01). The analysis performed on the comprehension

scores revealed no significant effect indicating that comprehension

68

level was equivalent for both Criterion groups in both the first and -

second languages.

Screening procedure

The screening procedure was the same thet was desacribed in
Experiment 1 except that each subject read two different texts in the
firat language and two differernt texts in the second language. Thus,
optimal reading rates and conpiehenaion scores were derived for both

first and second language performances.
Stimuli

The stimuli for both the lexical decision task and the sentance

s

verification task ware the same as described in Experiment 1.

L

The procedure followed was the same that was described far

Experiment 1. In this experiment however, subjects performed the
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)iexié;l decision task and the sentence verification task in both their
f;rst and aecond lahguages. SubJect; then, came in for two different
gehsioné lasting approxismately 40 -1ngtea. Half of the subjects
'performed the firat session in their first language while half did in

/
their second language.

Results N

.y

The procedure for the analyses of the results was the same as

that ' described for Experiment 1. All analyses were.conductéd once

vusxﬁg raw gcores and once using transformed scores. As well, all

analyses were alao performed using both subJecga‘ and itea means. For
both the lexical decision and the. sentence verification tasks, letter
strings or sentences giving rise to more than a 70X error rate were

eliminated from the analyses. This resulted in the exclusion of one

"item in the French lexical decision task and one item :in the French

sentence verification :ask as well as one item in each of the English
lexical decision task and sentence verification task for the
Anglophone Criteéion A group. For the Anglophone érrterion B grﬁhp,
six 1items in the French lexical decision ta;k and two in th? French

sentence verification task were excluded.
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Lexical decision task . "

¢

Tﬂe word and nonword data were analysed sep;rately. The mean
reaction times and corresponding mean ;ercentage error rates for thé
two word categories (homophone and control) are presented in Table 7.

.

.Log'reaction'tines for correct responses for the word categories
were analysed ?n a 2 (Criterion Group) x 2 (Lapguage) x 2 (Word
Category) ANOVA. There was a significant language effect in both the
subject and the item analyses (min [;(1,37) = 10.74, p<.005),
revealing that overall latencies were slower in the §econd language

N
than in the firat (846 vs. 724 ns). The;;‘uas a significant word
category effect only in the subject analysis (F1(1,22) = 7.60, p<.03)
ind;cating that homophones were processed slower t::n control words
;verall (799 vs. 770 as). Moreover, a narglgarly étatisticall;
significant Criterion Group x Language x Word Cafggory interaction was
also found (F1(1,22) = 2.83, p<.10) which suggests that Cri;erion B
. bilinguals showed a relatively greater homophone efféct in their
second language (+61- ms) than they did i? their first (+14 m3). This
marginal interaction is also consistent with the interpretation that’“
in the second language, Criterion B bilingualg'showed a relatively
greater honoph;ne effect (+61 ns)'than Criterion A bilinéuals (+5 ma).
fheae findinga are illustrated in Figure 1. Other effecés that were

+

significant were the -group effect 1n the item analysis (F2(1,272) =

o

8.12, p<.005) and the Criterion Group x Language interaction in the
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Table 7

toe

Mean reaction times (RT) (in m3) and mean percentage of errors

(x;) to _the homophone and control words in the first (L1).

and second (L2) lanquage for the Criterion A.and B groups
. s

in the lexical decision’ task

k)

L2. 932

»

. Honoggones Controls
. Group ) baﬁguage RT.- %E RT %E

Toonm . 7}14~  ;1.19» " 709 6.25
CritérioniA - . " m ;

. L2 ) a2 '13.16° 787 ‘14,05

- ! - | )

7 —

) L1 728 5:56 714 4.44
Criterion B \
17.38 ~871 ,15.94
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1tem analysis (F2(1,272) = 10.34, p<.001).
“ . “. - M
“The ANOVA performed on the arcsin error data rgvealed a
‘ - ~

/

. *
significant language effect in both the subjectidna the itea analysais

(min 5'<f,179)_} 12.41, p<.001). This effect reflects the fact that
v , 4

« overall =more errorg were produced in the second languaga_than‘lg the

¥ oa
.

firat (15.13 va., 6.86%): However, the Criterion Gro%P x Language

: A4 - '
interucthonv gyﬂ s1gnificant in both the suhject analysxs (F1(1,22) =
7. £7, p<. 05) and the item analysis (F2(1 272) = 3.98, p<.0%). Post Q/c

tests 1ndicated that while the* G;Ltqrxon A subjects had similar error

’

rates in the first and ., second languages (8.72 va. 13.60%, n.s.),

Y 2 . .
Criterion B subjects made more errors in the second’ﬁanguage than an

Y .
The, mean latencies and associated mean percentage error rates

s

for the nonwords’ (pseudowords and

Table 8. ° ' ’ C }'
o “’M/ .

, A2 (Criterion Eroup)' x 2 (Language) x4 (Nenword Catego:f%

. N . ‘

ANOVA 8 performed ‘on log reaction times for correct responses. Thd’
. . . “-f

* .

analysis revealed‘ a significantsnonword category effect in both the

‘ - r ' .

subject and item analysis (min  E’ (1, 172) 8 83 p<.00%). Pseudoégrds

V o
produced longer latencxeac than control- nonwords (917 vs. ’iS? ms).
There was' also a significant language effec; (n@n E‘(1,28),= 4.20,

- .

;2‘.05); second language performahte was slower than first lqnguagé'

perforaance (837 . vs. 837‘\157( A signifﬁpqnt Criterion Grous.x

Language interaction was found ip the item analysis (F2(1,276) =
' £
11.40,, g(.le) and a significant Language x Nonword Category in the

' 4

the iﬁ;.es va. 5.00%, p<.01). . ..

"1

-

tr&l nonwords) are reported in .

s

ad
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Table 8 ~ , ‘ ~
. . . .
Mean reaction times (RT) (in as) and mean percentage of errors
(XE) .to the pseudowords and. control nonwords in the first (L1)
' ¢ iy
and second (L2) langquage for the Criterion A and B groups an
~ . : B A
" - the lexical decision task
’ (3
T
~
v .
13
) . ' Paeudowords Control nonwords
. . M ™~ .
| 7. ; .
44 - Ta
Group ‘Language RT XE ’ RT %E .
g“.’m\ ) ' 7
Y - c
oL . BIB"- 25.17 825 14.83 ,
- Criterion Ay . .
’ 2 946 19.09 , 892 16.00 .
“ 7, g ‘ : 2 ., .
‘L - . . N ¢
o 1 , . 857 " 15,00 766 #1004
v - v . ¢ - S o
( Critérion- B . - . . X .
L PO w L2 - ¢ 968 20.20‘ 946 , >,,}4.16. A
1 -~ n 3 ‘b’ . ) . Al
. , ) ‘
. . 1 ‘. A . N
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subject analysis (F1(1,22) = 9.48, p<.0l1). Post-hoc tests on this lést
' ‘interaction revealeéﬁithat all of the possible comparisona were
gignificant. The 1interactaion -+ which is {llustrated in Fidure 2
suggests a greater pseudoword effect in the firat language than in the
second. ™ Moreover, & narginal‘Criterion Group x Language x Nonword
- Category (F1(1,22) = 3,50, p<.07), which is illustrated in Figure 3
was ;vident. The results suggest that Criterion B bilinguals showed a:
less pronouneed pseudoword effect ia their second language (+19 ms)
. than theyx‘dld in their first (+51 ms) or than Criterion A bilingualg

did 1in either their firat (+74 ma) or second (+54 ma)’language.

The ANOVA performed on the error acores produced a significant

o

. nonword c%}egory effect in both the subject and item analyses (min
F'(1,69) = 5.37, p<.05). Pseudowords gave rise to more errors than
control nonwords (19.86 vs.‘ 13.76x). There was also a significant
Criterion Group x Language interaction éffect in both the mubject
analysis ?t}(l,??) = 7.61, p<.03) and the i1t‘em analysis (F2(1,276) =
4.73, p<.05). Post-hoc -tests 1indicated that while Criterion A
subjects had a similar error rate in the first and second language

, (20.00 vs. 17.54%, n.s.) the Criterion B subjects made more errors in

i
. .

the second 1languale than in the first (17.18 va. 12.52%, p«.0l). The
post-hoc test .also revealeg that while Criterion A and B subjects had

a similar error rate in the second language (17.54 va. 17.18%, n.s.),

“‘I

Craterion A subjects pade more errors in the first language compared

to Criterioq(B subjects .(20.00 va, 12.,52%, p<.01). The item analysis

:

also revealed a significant group effect (F2(1,276) = 7.35, p<.01f,
. 4 4

-
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indicating that overall, Criterion B sub)ects made mbre errors than

Criterion A subjects (19.02 va. 16.64%).

)

Sentence verification_task

*

-

The mean latencies and associated ;ean percentage error rates for the.'
. two types of meaningful sentences are reported in Table §(
»

Log reaction times for correct responses to the meaningful
sentences were analysed in a 2 (Criterion Groug) x 2 (Language) x 2
(Sentence 'Type; ANOVA. The analysis yielded a significant language
‘effect (min F’(1,41) = 58.74, p¢.001) and & significant Cri‘%@on
Group x Language inte?actxon (min E’(1.3é) %Q20.24, p<.901). Tukey
tests‘indicatedsthat while C;iterion A subjects h;é a similar reaction
times to sentences rea& in both their firast and second language (19§2
vs.\ 2120 ms, n.s.), Criterion B were significantly slower in théir
second language compared to thear firat (2460 va. 1742 ls,‘gﬁ.OI).
The locus of this.difference was in the second language)perfornuﬁce'
where Criterion B were ‘slower than Craiterion A ;2460 vs. 2120 nms,
Q:.Ol), while they were similar to é;iterion A in the first languaé
(i542 va., 1942 ma, n.s.). The ANOVA also revealed a significant
Language x Sentence Type interaction (£}11,22) = 6,35, p<.0%), which
is illustrated in }1gure 4. The interaction suggest th;t there was

rore phonological effects in the first language than in the second.

2 1

>



e

‘ o Table 9

i

Mean reaction times (RT) (in ms) and mean percentaqe of errors

v

&
the sentence verification task
) 7‘ |
) ) .
Tt Hom nes :” Controls
. .
, ,
Group Language RT f XE RT - RE
¢
' o . L1 1962 10.74 1922 '4.77
Critgrion A ( V;
L2 2105 8.82 . 2136 7.50
L 1762 6.72 1721 2.82.
) Criterion'B ° ' ° T ' N
¢ L2 2449 ~17.55 2471 9.45
N ]
. Q-
. .
v . . '
u : :
3 i . N ;
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V// Homophone sentences -

- Control sentences

Figure 4. Mean reaction times (in ms) to homophone and- control
sentences in the first (L1) and second (L2) language
collapsed acfoss Criterion A and B'Anglophone groups
in the sentence verification task. .
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The ANOVA performed on the transformed error scores produced a

significant language effect (min EF’(1,84) = 10.96, p<.003) and a

significant Criterion Group x "Language intetraction (min E’(1,83)
8.90, p«.005). Post-hoc teats indicated that the Criterion Group x
ALanguage_ interaction was due to Criterion B subjects making more
errora in the ’secoﬁd language tQan in the firat language (13,50 vs.

4.77%, p<.01) while Criterion A subjects had a similar error rate in

ai

both the fjyrat and second language (7.76 vd. 8.16%, nes.). Moreover,

the Tukey test revealed that while Criterfon A and B subjects
performed’ similarly in the first language (7.76 va. 4.77%, n.s.),
Criterion B subjects made more errors in tbe second language than
Criggrion A aubjects (13.50 vs. 8.16, g<.05); The ANOVA also yielded a
significant sentence typ; effect (min E’(1,101) = 10.78, p<.005) 1n
that homophone sentences produced more errors overall than control
sentences (10.96 vs. 6.14%). However this effect is coloured by a
three—waf interaction found in both the subject (51(1.22? = 6.04,
p<¢.05) and the item analysis (F2(1,565) = 3.89, p<.05) which is

illuatrated in Figure 5.

The interaction shows that while Criterion B subjects made more
.errors on homophone sentences than control sentences in both the first
and second language (6.72 vs, 2.82%, p<.05; 17.55 vs. 9.45%, p<.0L),
Criterion A subjects did so onl; in their first language (10.74 vs.
4.77%, p<.o01) and not i; their second lanéuage (8.82 vs. 7.50%, n.s.}.

The Tukey procedurd alpo revealed that while A subjects demonstrate a

hY

L3
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Figure 5. Mean percentage of errors to homophone'@nd'contrbl sentences'
", in the first (L1) and second (L2) language for the Criterion
A and B Anglophone groups in the sentence verification task.



similar error .rate.for the &wo sentence types 'in both 'langquages

(homophone: 10.74 vs. 8.82%; coqtfoi: 4.77 vs. 7.50%, n.s.), Criterion

B subjects make sxgnifxéantly more errors in the second language than

in the first for bo£h the homophone sentences (6.72 vs. 17.35%, p<.0l)
’

and control sentences (2.82 vs, 9.45%, p<.0l).

!
. v,

The nmean reaction times and corresponding mean pefcentage error
rate for the two types of meaningless sentences are presented in Table

10.

M

v

anavers te the two types~ of meaningless sentences produced a

L

significant language effect (min F ’(1,44) = 42:71, p<.001) indicating
that second language perfornanée was slower than first language
perfornanc; (2202 vs. 1822 ms). However a significant Criteri&n Group
x Language ;nteraction was also founﬁ (;in E’(1,40) =.18.85, p<.001L)
and the post- hoc analyais suggested that while Criterion A subjects
had similiar 1latencies in both languages (1923 vs. 2052 ns, n.sg)
Cr:terion B subjects were slower in the second language compared to
the. first (2353 vs. 1722 =as, p<.01), Furthermore, the Tukey test
indicated that while Criterion B subjects were slower thaﬂ Criterion A

in the second language (2353 vs. 2052 ms, p<.0l); they were faster in

firat language performance coapared to A subjects (1722 vs. 1523 ns,

The analysis performed: on the_lo§ reaction timea for correct

83.

p<.05). The ANOVA revealed as well a three-way interaction (F1(1,22)

= 4.30, p<.05) which is depicted in Figure 6. The interaction
suggests that: when reading .in thé second language, B subjects were

alower on phonologically congruent sentences than on phonologically
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Table 10

' w o

. Mean reaction times (RT) (in ms) and mean bercentiqe'of errors

[

©

(XE) to the ghonblogicallz conqruent hnd‘incongruént géﬁténces

in the firat (Ll) and second (L2)Zl£nguage for the'Criterion
S . {

v

'«

.~

)

n _the sentence vérifﬁcang n_tas

A’and B qroups i e tio K

) -
.. Phonologically Phonologically
congruent incong;uent
Group ", Language RT %E RT %E
L1 1932 25.85 1914 19.14
" Criterion A,
L2 fﬁl 27.22 2072 16.77
L1 1704 20,12 1739 13.59
Criterion B 5
L2 2380 - 24.38 2326 15.94
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Mean. reaction 'timesv (in ms) to phonologically congruent
and incongruent sentences intthe first (L1) and 5econd
(L2) language for the Criterion A and B Anglophone groups
in the sentence: verlflcatlon task.
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ingongruent ?eqtéhcesr
’

‘,c ’ t -
while txey were not when %eading in the /first,,‘_‘
. ‘ .
language. 7 Cniterigr A Bilingual§ showed similar latencies to the two
N ‘ B
* - y
typea of’ leanfﬁgless séﬁte?feg \;n both their first and second

v

¢

language. ' - N .
‘/ L ; P « ' " . s
‘ The ANOVA performed on the arcsin error data revealed a aentence
}’5 type effect (min E’(1,81) = 20.77, &6.001) indléhtihg that owerall

phopologically congruent sentences gave rise to a8 higher érror rate
L -~

than phonologically incongruent ' sentences (24.39 vs. 16.36x)!"n

significant group effect was also fQde “in the item analyais
- o .t

(F2¢(1,566) = 10.11, p<¢.005) , revealing that Criterion A subjects

overail l‘lt}lore‘errora than Cilterion-d subjects (22.30 va. 18.60%X).

L ) ) ’
thcui:ion

The‘ analysis of latencies to homophone and control uo;da .
revealed that both Criterion A and‘CtiterLQn B bilinguals were slower
in classifying houophoge worda'COlpared to their matched control words
and this was true whether they ?eré réading in their first or second
language (subject analysis only). A different picture emerges
however, if one considers the marginally statistically significant
“<25.1o> Criterion Group x Language x Word Category interaction effect.
This 'marginal interaction is suggestive of different lexical access,

/
procedures - betwveen Criterion A and B bilinguals in the second

.

»



Vo ) .
Y W .
4 5
L] 4
4 T
ianguage. Thus, yhen reading in their second language, Criterion B

.. Anglophones ﬁ?bued, a relatively gpeater homophone effect (+61 na)

3 ' .
compared to Criterion A Anglophones (+5 as). b‘ well, Criterion B

Anglophonés showed a relatively greater homophone effect in their
second languaéa (¢+61 ms) c;upar d to when reading in their f:rst
language (+14 =ms). The results then are suggestive of a differential
iéfluence of phonological codes between the two groups of bxlihguals
in the second language; Critarioa B bilinguals being relatively more

4
influenced by phonologically recoded information for lexical access

~
"

when tPey were reading in the second language coJ;arcd to Criterion A
bilinguals. It il‘t.npting to coriclude from this that less skilled
readers were more dependent on phonologiéal information in their
second language than skilled readers were, or "than they were
themsalves in their first language. However, one has t6 conaider in
this case the influence that the specific language read may have
played. It is interélting to note that the pattern of reaults for
Critefion B bilinguals s consistent with the pattern of results
obtained for the two noﬁollngual groups, It is almost as if Criterion
B gilinguals weré dependent on the characterisiics of the language
they were reading; thus they showed more influence of phonological
coding for words when reading in the more regular in spelling-to-sound
napping second language (French) and leas influence of phonological
coding when they were reading in their first langquage (English).
Criterion A bilinguala, on the other hand, did not appear to be
influenced by languagé-speciflc factors when readi;g in their second

language (French) as they showed little phonological effects (+5 as).
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A8 for response accuracy' with homophone and control words,

7
.

&neithei Critor;on AorB bilinguals‘rhowod differeqiial wffecta with
these targets in either languags. Although Criterion B aubjects made
overall more errors in the second laﬁguege than Criterion A did, these
errora were not apecific to homophone words. Thua Criterion B ¢
bilinguals were inflJ:nced by homophony of words in lat;ncies but not
accuracy. It appears then, that when reading in their second

language, Criterion B bilinguala were influenced by phonological

-
infornation}} leading to longer latencies on homophone words, but were
‘

-
e

par}lcularly careful in carr*lng out the spelling check procedure.

o * The results from the two word categories in the lexical decision
task then, suggeat that one difference between Criterion A and B
bilinggala is that in the second language reading Criterion B aubjects
sre more likely to rely on the outcome of phonologically recoded
information for lexical access of words, relative to Critarion A
bilinguals. This conclusion is necessarily tentative because the
evidence comes only from a marginal eff;ct in the latency reaults and
not from the accuracy measures. MNoreover, the second language read
was in this case French, and as we saw in Experiment 1, French may be
rnore likely to produce phonological influence effects for words, by
itself. - Thus, relative to Criterion A bilinguals, alower second
language readers may be more dependent on the particuler
characteriatics of the language they are reading in the case where
single words are processed.

Consider now the results from the two nonword categories. The

analysis of latenciea to psaudowords and control nonwords indicated

4
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that both Criterion A and B bilinguals ware slower jé;h_"‘ nade nore

‘errora on letter strings that‘lound‘@.likn real words (e.g., GREAN)
1)

t?ﬂﬁ those which did not (e.g., TREAN),. \ This statement needs
. .
qualification howevn:. in the following way. If one con.idcrl'gho
latency data, 'a significant Language x Nonword Category interaction
(subject anal;iis only) revealed that thea pseudoword nff.ét nay be
ggeeter in ;he firat language (+82 ma) (in this case English), than in

1 3
the second (+37 ma), (French). MNoreover, if one takes into account

the nmarginal Criterion Group x Language x Nonword Catagory (p<.07)
interaction, g?e 1nte‘protat1qn becomes that this differential
language effect ia more evident for Criterion B than for Criterion A
bilinguals.. Thus, Criterion B bilinguals showed a leas pronouncedm
paeudoword effoct\inolutenciea when they were reading in their second
language (+19 ll; than when éhey Jere reading in English, their first
language (+91 ma), or than Criterion A did in either their first (+74
na) or second (+54 as) language. The performance of Criterion B
bilinguals then, resembled that of the skilled readers in Barron’s
(1978) study, when reading in the first language and that of the less
skilled readers when reading in the second language. This finding may
at first glance, appear to support the notion that slower second
language resders ;re less likely to be influenced by phonologically
recoded information in the second language than skilled readers are,
perhaps because they have a greater difficulty in generating
phonological codes compared to skilled readers for which the

activation of phonological codes may be more automatic. Howaver, one

has to take into consideration certain language-specific faétorl that
£,
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y were evident in the performance of . monolingual Anglophones aend

Francophones. °~ Aa with the latency results concerning decikion to

words diacussed previoualy, Critdrion B bilinguals ahowed a similar

“ perforaance to that of the two nonqlinguali group‘, where a relatively
#"' greater pseudoword effect was found }or monolingual Anglophone Koadorl
(+112 m»s) than for monolingual Francophcne readers (+38 as). As well,

. A
érltorion B bilinguala did not ahow a different influence of

phonological information between the two languages in teras of their

accuracies. When ones considers the error data, a pssudowvord effect

was ovido;t for Criterien B bilinguals in both their first and loténd

language. Furthermore, Criterion B bilinguals were able to generate
[}

phonological information and were influenced by phonologically recoded

inforsation when faced with words, as thédy were slowed'down when the

letter strings presented were homophones compared to cbntroLauordl in
iheir second language.’

The resulta from the two nonword conditions in the lexical
decision task then, suggest that the difference between Criterion A
and B performance in the second lanéulg. lies in the fact that, if
anything, Criterion B subjects were showing relatively less
phonological coding effects. ABein this statement is tentative as
only the raaction tise data support it. As with the trend observed
for the word data, the patterns of results for the Criterion B
bilinguala in the second language follows the trend observed for the
two monolingual groups. Taken together, the evidence from the word
and nonword data suggest that Criterion B bilinguals appea? to be more

easily influenced by the language they are reading, behaving like
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sopolingual Anglophones when rndieg in their first lanéucgo and like
monolingual Francophones when resding in th.l locoad language.
Criterion A bilinguals, on the other hand, appefr to Pc ier- likely to
apply “the strategies they use in resading their firlt'lang;ngo, yhon

reading isolated words of thoir'lncond lariguage.

Santence verifijcation tesk
’
i

The an;lyain of the latencies to the two types of lunlngful
l'ontcncol indicated that both Criterion A and B b'il.lnguall vere slower
in clasaifying sentences when they contained a homophone word compared
to when the sentence cont#ined a non-homophonic word. This wa.,l true,

however when they were reading in their first langua§¢ (Engl;gh) but

not when reading in their \ocond lunguagej(Frencﬂ) {subjects ana}‘y.il

only). In addition, both Criterion A and B groups made ligni“ﬂ“cantly

aore errors on honophonc sentences than on control nntonc-l in their
' i
firast language. .This last result is consistent with those r.portodr by,
;] & P LIRS
: ro 4
. Hy k’

’ LN
!, A

Doctor (1978) with monolingual Anglophones.
\l“ N h (3N

Although Criterion B bilingualn nade more orrorn cm ho(p,ophg;;a

sentences than on control sentences in the second IJnguagii‘gnoithor.

9

bilingual group took more time in claasifying homophone sentences vhon.

reading in their second language. In fact, for'ibot:jh groupl;',vhcn they
were reading in French, the results ware nonn.\éniﬂcnntly in the
opposite direction, that ia they took alightly lorak tine l".g'élr{alulfy
sentences containing a non-homophonic word than those con't.ainlng a

homophone word. This pattern is the same observed for the monolingual

— - 1 L



group.

‘Thus, in the ro-ulés froa the meaningful sentences, evidance of’

N -
[}

involvement of phonological codes in the second language lpﬁ;lrod only

for the Criterion B bilingual group and only in the accuracy dﬁ&‘;

There was no evidence of differential raliance on phonological codes

-

in reading the second language betweer Criterion A and B in terss of

latencies.

Consider now,

-

the ‘rosults concerning the two types of

meaningless sentences, The analyses showed that both Criterion A and B

bilinguala nade aignificantly more errors with sentsnces that sounded

~ .

meaaningful when phonologically recoded (e.g., Paula seasa him evaryday

at school) than those which remasined meaningless even if recoded to

sound (e.g., Psula sesa hia everyday at achocl). This result vas

found in botq“ the first and second languaga. However, only the

Criterion B subjects were slowed down with sentences that contained an

.

incorrectly spelled homophone and this only while they were reading in

their second language, not their firlt-<aubaoct snalysis only).

The findinga regarding the firAt language performance of the

bilingualas included in

the present experiment are conaistent with

those found that by Baron (1973) and Doctor (1978) with monolingual

Angloﬁhoncl. As wvell, the pattern of an effect on accuracy but not

!

- latency coincide with the results obtained in Experiment 1 with

monolingual Ahglophonoi.

3

When considering the difference between Criterion A and 8

bilingual perforsance

both groups were meking sone

in the second language then, it appears that

use of phonological codes in reading

| o o e——
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sentences for meaning as they lade’errors in classifying séntences,
that did not  look .leaningful but pégsﬁced correct phonological
representations. However, only Criterion B bilingualsa were’;elat1VQUy
salower with such 'sen;encet in their sectond language. ‘Thus, both
Criterion A and B bilinguals encodad the words in the sentence in a
phonological for; when reading in their first and second language.
Howaver, only Criterion B bilinguals were slower with such encoding
processaes in thexk«aecond language.

If we conaider the findings of the sentence verification task as
a wholo, the data could ;a taken to suggest that in the second
language, Criterion B were more dependent on phonological information

~

than Criterion A, That is, while the accuracy data for meaningful
santences and both latency a;%l;ccuracy data for meaningless sentences
{ndicate invplvement of phonological codes for Criterion B bilinguals,
Criterion A showed second language influence of phonological codes
only when sentences ware nmeaningleas and only in terms of their
accuracy.

One should keep in mind, however, that Criterion B also showed
phonological effact when reading in their first language (latency and

error for yes sentences and accuracy for "no" sentences). When

confronted with printed sentencesa ihen, Criterion B bilinguals

appeared to bae using phonological codes 1in both their faster (firat)

and relatively alower (second) language. The critical difference
. ’ N

bctwoenc?the second language performance of Criterion A and B was that

less skilled bilinguals made more errors with homophone sentences and

were slower with phonologically congruent sentences. Thus, Criteq}on
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"B b%lingudll were not deficient in the use of phonological codes in .
the ‘Second langu relative to Criterion A bilinguals or relatzvclyg
less likely to use phbnologxcal 1n£cr;ation {n their ;ocond language '
compered to in their first language. The data suggest that Criterion
B w;ro g.noraliy dependent on phonologically rocodc& information when
reading sentances for meaning, in both the first and second languagi.
In the present study, the critical distinction botwooﬁ Criterion A and
Criterion B bilinguals was that the phonological encoding processas
vere slower in th:‘;,coﬁd language r-adiné 6! relatively less skillad

biliguals. . !
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‘ GENERAL DISCUSSION -
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The first experiment reported in this thasis examined the issue
of phonological codés in the reading of monolingual subjects with
respect to two langdhbes: English and French. Previous
investigationa have found that languagaes that differ as to thear
degree of reéularxty in orthographic-phonological correspondences may
cnccafage different degrees of reliance on phonological information
for lexical access of individual words (e.g., Feldman & Turvey, 1983).
In the Fr&d&h language, a many-to-one mapping is characteristic of %he
spelling-to-sound correspondences, while in English a many-to-many
mapping is characteristic. Readers of French then may be more likely
to rely on phonologically recoded information, aa spelling-to-sound
correspondence rules will produce adeéuate phghologxcal
representations, due to a dgreater regularity of mapping from print to
sound. : -

In the present thesis, the reaults of the lexical decision task
rfv.alad involvenent of different processes in lexical acceas of word
meanings for r;adors of English than for readers\of French. More
specifically, it was found that monolingual Anglophones were not
influenced by %honological information for lexical access of
individual words and were able to obtain meaning of worps on the basas

.

of visual information, while monolingual Francophones wera influenced

" by phonological information. It has been suggésted that for readers
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of English, phonological access to the lexicon is slower than visual -

access so that when a word is-presented its meaning can be obtained by
visual | information alone first, and no effects of pre-lexical

phonological information are obtained.* Phonological ipfluence effects
o

appear when the letter string preaented is not s real wora. since a

no decision 1s made only after a certain deadline (such as whemno
logogen has reached thresholdsafter a given time period) and in this
case phonological information has 0ti,ne to influehce the reader’s
decision (Coltheart et al., 1977).

In the case of Francophone readers, one posaibility 1s that
since a given spelling pattern will be associated with only one sound,
phopological’ répresentations can generally be derived faster and more
accurately. As a consequence, phonological information may be more
likelyq to influence lexical access of individual words in French than
in English.

In the case of nonwords, in the present study, monolingual
Francophones were also influenced by phonologlcai information, as
their .reaction times to pseudowords were slower than to control
nonwords, although the increased latencies lto letter strings that
sounded correct was relatively smaller than that found for monolingual
Anglophonea.' Moreover, monolingual Francophones were not less
accurate in classifying pseudowords compared to control nonwords. In
addition to phonological codes, a "prelilinary"‘ spelling check
procedure based on knowledge of “standard" spelling pétterns appears

to have been available to the readers of French. Since some of the

nonwords included in the French list had a spelling pattern that was

96
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not the "standard™ one, the Francophone readers may have had stronger
\

visual inforaat;ﬁn :hxch to base their cléssxfxcatxon decisions.
Thus, both phonologlca}olnfornation and a "prel1nxn§ry" spelling check
procedure may have been used .1n combination. In the case of words,
lexical retrieval based on phonological information determined the‘
reader’s decision while 1n the case of nonwords, the "preixnxnary”
spelling check determined the subject’s response, at least 1n some
cases,. {

The results of the lexical de€151on task for the monolingual
Anglophones coincide with previous feports (Coltheart et al., 1977%
indicating that while phonological 1information may influence the
processiné of  nonwords, it 1is not necessary for lexical access of
words. On the other hand, for readers of French, phonological
information was found to influence word decisions, thus pointing to
linguistic differences in the 1influence of phonological codes in
lexica; access. ™~ It‘;ould be interesting to examine how much the role
6£ phonological information in lexical access is under strategic
control for readers of French according to whether it is beneficial
or detrimental to performance under various task conditions. A
paradiga such ;s the one used by Davelaar et al. (13978) or McQuade
(1981) might be appropriate to investigate this possibility.

The performance of asonolingual A;glophones in the sentence
verification task was saimilar to ‘that found in previous studies
(Doctor, 1978). Sentences that contained a holophone word were

A}
accepted as meaningful sentences as quickly as sentences that

contained a non-homophonic word, although the former preduced more



N4

incorrect classifications than the latter. As well ”pseudoJ sénﬁences

that sounded correct (e.g., He turned left at the mane intersection)
\ e

[ N R
s ,

were rejected as quickly as meaningless sentences that did not sound T
- : & )

correct (e.g., He turned left at the pain intersection), although they oo

produced more incorrect classifications. s It appears then, that fluent

readers of English were ugi‘i phonological codes for neiory purposes

when the task requi}ed thenm to'nake a decrsion as the meaningfulness
' L

+
’

of a single sentence.

Monolingual Francophones in the sentence verification task,

v
2 -

appeared not to rely. as much on phonological codes as readers of
Engiish. As was discussed previously, this difference between'the two
groups was unexpected. One night;argue that for readers of French, ¢
phonological information can be, Aerived faster or more accurately.

7/
. However, it is more difficult to explain why 'phonological codes were : —

)
Y

not as influential in their performance relative to their role for
English readers when the task necessitated integration of individual
words and judgment of the acceptabilitx of the sentence as a whole.
One possibility, as we discussed previously, is that the English set
A

of sentences may have been inadvertantly more complex sentences and
thus more likely to impose greater demands on mremory. |

In the second experinént reporte; 1n this thesis, Anglgphone
bilinguals with equivalenﬁ "levels oflreading comprehension im their
first and second language performed the lexical decision task and tHe
sentence verification task bpth x; English and in French. Two groups

of bilinguals were included: 1) bilinguals who demonstrate equivalent

reading rptes in the first and second language (Criterion A) and 2)
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bilinguéls who read more slowly'in the second language relative to the
. = _

firet despite having an adequate knowledge of the' second language’s

vocabulary and syntax (Criterion B). The aim of Experiment 2 wae to

exanine whether the slower aecond language reading rate ‘of the

" Criterion B bilinguals could be attributed to a differential reliance

on phonological information, relative to Criterion A bilinguals.

B}
>

In the lexical decision task, there wes no consistent pattern ofr.

¢
’

a differential influence of phoﬁdlogical codes in the secoﬁd language
reading of Criterion B bilinguala compared tohCriterion'A bilinguale.
In the second language, Criterion B bilingualf were more influenced by
phonological lnfo;nation in the caae whete words were the targets (in
latencies) than were Criterion A bilinguals. In the case where
nonworde were t;rg;ts, Criterio; B biiinguals bppéared to be less

Q
influenced by phonologically recoded information in their second

. ses
language (in latencies) compared to Criterion A bilinguals or compared

[y

go themselves in their first language. /

The pattern of the Criterion B bilinguals’ performance is

conasistent with the idea tﬁat they were more sensitive to the

underlying characteristics qf the language they were reading when

bl

roceasing single words. In other words, Criterion B bilingualsa
Ebpeared to be showing a J:havior similar to monolingual Anglophones
wggd they were repding in their first language and sikilar to
nonolinguai Francophones when they were reading in their\;esond
langgage. ' ' - ; o .

When the task required judgment of the semantic acceptability of

a séntence in the second language, Criterion B readers made more
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incor;.éf classifications of;'neaningful homophonic sentences (e.g.,

-

/Sﬁé/ paid the weather waa fair outside) than of non-homophonic

‘ .
" sentences (e.g., She sald the weather was nice outside) while

Criterion A“ readers did not. A second distinction, in the prea?nt
a?udy. was that although both groups of bilinguals made more errors in
classifying “pseudo” sentences (e.g., She said the weather was fare
outaide), compared to leanlngI;as sentences that‘dfd not sound correct

(e.g., She said the weather was hair outside) across both lanéuages,

only Criterion B bilinguals were slower with the "pseudo” sentences

and 'thig ,only in the second language. Thus, while both groupa of
bilinguals encoded the words in a sentence in & phonological {?r- when
reading sentences for meaning and this in both the first and second
language, only Criterion B bilinguals were slower with such encoding
processes in the second ianguage.

Criterion B bilinguals thus appeared to Se.using phonologically
;oded information for pufposes of sentence comprehension both in their
\Easter (first) and- relatively slower (second) language. Thusa, they
were not ;elapively less dependent on the use of phonological coding
for memory purposes in the second language relative to the first.
ioreover, Criterion B bilinguals were act deficient in phonological
coding in . the aecond language compared to Criterion A bilinguals as
both groups made more errors on second language' sentences that soﬁnded

'

correct when r7coded to sound. The critical distinction between the

{ bilinguals in the present experiment was that the

two oupe of
///g y
onological encod‘ng processes of the relatively leas skilled readers

were siower or used leas efficiently in the second language. In other

»

- —
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worde, while the less skilled bilinguals were able to generate
phonological codesu in the second llangubge, the processes using these
phonological codes in memory, were relatively less efficient.

It is inte‘resting to note that Criterion A and B bilinguals
performed similarily- in terms of their overall speed in tl‘ue second
l;ngua?e in the lexlca’l decision task, despite the reading rate
difference in the aecond language oftthe two groups, obtained in the
screening measures. In the lexical decision task, an overall language
effect was found suggesting that both Criterion A and 'B Anglophone
bilinguals were slower in classifying words when they were letter
strings 1in the second language than vhen they were letter stringa in
the first language. However, Criterion B subjects made more errors
overall in the =second language than in the firat, while Criterion A
rade a similar number of errors in both languages. In constrast to

the lexical decision data, the acreening reading rates differences

between Criterion A and B bilinguals in the second language, were

reflected in the sentence verification task.

In closing, one ahould be reminded that the bilinguals included
in this satudy were fluent bilinguals in terms of performance in the
two languages under nprnai conditions of apeaking and listening. The
results show that despite sgch level of fluency, aubtle‘differenceg
can emerge (e.g., reading rate differences) which can have practical
implications. By.' further identifying the underlying cognitive

mechanisme that are implicated in -uch? differencea, perhaps

101

appropriate training procedures may one day be pouibi’e to help

bilinguals attain greater degrees of fluency in their second language.
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English words
v )

Homophones  Erequency Control  Ereguency .
poll 9 noss . 9
tale 21 nude 20
bored 14 dared _ 14

" lone 8 ) sane 8
pear 6 teen 6
‘hare 1 hOVﬂ ) 1
feat 6 nail e -4
bare - 29 bone 33
fare 7 gore 7
wood 53 seat 34
prey 7 prop 7
haul 5 . hook 5

““'deer. ) 13 roar 13
“hour 144 - paid 145
whine ‘ 4 apice 4

wTeign 7 beast 7
waist 11 noist * 11
sail : 12 leaf 12
warn 11 . wart 11

- beach 6 gaunt . B
¢ gait : 8 ’ * raid 10
hear - 153 food 147

r -wear 3¢ , foo0l 37
roll 35 . calp 35

taut 8 . dead 8

blew 12 a drum 11

weak ° 32 . . beef ‘32

tide 111 duke 11
threw 46 . . throw 42

+ shear . 15 aweep 15
nean 9 hoot 9
maid 31 neal .80
hole . 58 nafe 58
herd 22 & .o pali 22
grey 12 ‘ . anap o112
fore 7 . lore 7
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Appendix B

French words

a

Homophones Frequency ‘Control

vante ~ . 4 T .tarde
toit 40 \ niel |
hétre 4 . perle
poia .2 ., buls
naux 9 ¢ meut
' tante 26 lepte
taire 22 . C e cﬂﬁe
nord 2 } ment
puits 25 ¢ liena
sole 42 ' " baje
chéne 19 . breve
haut 248 . - huit
thon , 2 ¢ : troc
erre o1 - orne
poing 24 ' * sourd
voeu 13 . : ’ : raie
cygne 3 . , ) camape
faux 67 ‘ ’ soin
vaine 4 13 - ‘ fauve
conte s ' linge
baux 1 -~ . pouf
fole © 21 quai
taise . 3 ‘ tuile
nétre To14 . gerae
croix . %0 ¢ . chien
voit 170 . noir
thym 3 . o trac
toux 11 ' i nuet
taux 85 : Jeux
sain 12 . - poil
' prét 68 ' . bref
. pera 1 rocs
ront - 39 : parc
luit 1 ' ‘dain
chas o1 : ‘ croc
boue - 12 ' ’ gaie

204
.18
10

‘74

33

12
49
153

10
94
14
88

34

11

-
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Paeudohomophones
grean (green)
reap (reap)
trate (trait)
noat (note)
sleak .(slaek)
dyne (dine)
deap (deap)
werae (worse)
treet (treat)
burd (bird)
nune (noon)
acail (acale)
Joon (june)
freek. (freak)
ploon (plune)
slait (slate)
croke (croak)
snair (anare)
choak (choke)
cloke _ (cloak)
moal (mole)
voat (vote)
gole (goal)
shole (ahoal)
neean (mean)
fone (foan)
tean (teen)
flain (flane)
blead (blead)
hoas C(hone)
bote (boat)
neer (near)
poak (poke)
pleed (plead)
gote . (goat)
taul (tall)
0

Appendix C

;

trean
feap
brate
soat
gleak
byae
teap
‘ derase
) freet
purd
fune
- apail
poon
braek
proom
blait
droke
llgir
droke
ploke
voal
loat
lole
acole

vOoRe
rean
plain
clead
boan
yote
zaer

-
CUOUNWVWORWNWAROENO AN WNLEWNADFR D OANOMURWBD® NS

" sleed

pote
daul

oy - [

veen .

roak -

[

[

C)

[y

- o ‘
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" Pseudohomophones

sigle

engle
moint
crait
fante
drein
neine
kadre
clere
torce
paine
bende
trons
heine
grein
verce
plont
' granc
rante
raape
cinge
frons
ange

eigre
mant

joit

gaphe
blens
frant
.frain
lante
blons
forse
froit
doeu

saiae

(aigle)
(angle)
(moina)
(craie)
(fente)
(drain)
(naine)
(cadre)
(clair)
(torse)
(peine)
(bande)
(tronc)
(haine)
(grain)
(verse)
(ploab)
(grand)
(rente)
(rampe)
(ainge)
(front)
(ange)

(aigre)
(ment)

. (joie)

(gaffe)
(blanc)
(franc)
tfrein)
(lents)
(blond)
(force)
(froid)
(deux)

(seize)

Appendix D

French nonwords

(e [
1=

-

[

[

[
NWDOWNBRBEWONNNSEANLWUUORNNENWONONNLWNOUNOGLAOONS

[

- Control

eible
encle
roint
drait

fance .

prein
deine
kidre
crare
porce
faine
dende
prons
teine
glein
terce
plunt
tranc
banta
benpe
vinge
grons
ende

eibre

zant

goit

saphe
brens
trant
flain
nante
clons
vorse
groit
loeu

naise

[ 4

-
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Appendix E

Enqlish sentences

.

"FAIR/FARE - HAIR/HARE (

She said the weather was fair outaide.
She said the weather was nice outsida.
She gsaid the weather was fare outaide.
She said the wogthor was hair outaide.

He paid his fare before he got on the bua.
He paid his bill before he got on the bus.
He paid his fair before he got on the bus.
He paid hia hare before he got on the bus.

Your siater has beautiful hair.
Your sister has beautiful eyes.
Your ajister has beautiful hare.
Your s{uter haa beautiful fair. '

saw a little hare running to the bushed.
saw a little mouse running to the bushes.
saw a little hair running to he buahea. v
saw a little fare runngpg to the bushes.

- -

'
~.
B

ROAD/RQDE - LOAN/LONE

The traffic on the five lane road was deafening,
. The traffic on the five lane atreet was deafening.
- The traffic on the five lane rode was deafening.
The traffic on the five lane loan waa deafening.
1}
He rode the horse with gracae.
He raced the horae with grace.
He road the horse with grace.
He lone the horse with graca.

Peter just received a loan from the bank.
Peter just recaived & cheque from the bank.
Peter just received a lone from the bank.
Peter just raceived a road from the bank.

The lone stranger was wandering in the city.,
The sad stranger was wandering in the city.

The loan atranger was wandaring in the city.
The rode stranger was wandering in the city.
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,ELAIR/FLARE - STAIR/STARE

John always had a flair to find a good restaurant.

John always had a chance to find a good reataurant. .
John always had a flare to find & good restaurant. e
John always had a stair to find & good restaurant. e \ .
1 o, \“1‘
They detected the flare coming out of the woods. . \

Thaey detected the flame coming ocut of the woods.
They detected the flair coming out of the woods.
They detected the atare coming out of the woods. p

The old san had trouble walking up the stair.
The old man had trouble walking up the street.
‘ The old man had trouble walking up:- the satare.
The old man had trouble walking up the flair.

It is not polite to stare at people. : ) .
It is not polite to yell at peocple.

"It is not polite to atair at people.
It is not polite to flara at people.

-f ¢
G
b

ROLL/ROLE - POLL/POLE

-Jane got the teacher’s role in the play.
Jane got the teacher’s part in the play. '
Jane got the teacher’s roll in the play.
‘Jane got the teacher’s pole in the play.

You shouldn’t meke the ball roll on the table.
You shouldn’t. make the ball bounce on the table.
You shouldn’t make the ball role on the table.
You ashouldn’t make the ball poll on the table.

The weird cat climbed up tha pola. .

The weird cat climbed up the wall. ’ ' ' '
The weird cat climbed up the peill.:

The weird cat climbed up the role. : .

He vent to the poll to vota for his favorite candidate.
He went to the achool to vote for his favorite candidate.
He went to the pole to vote for his favorite candidate.
He went to the roll to vote for his favorite candidate.
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/BEAR - HERE/HEAR

He looked at hia bare hand.
He#looked at hia left hand,
He looked at his bear hand.
He looked at his here hand.

Ha saw a bear coming toward the camp.
He saw a car comring toward the camp.
He saw a bare coming toward the casp.
He saw a hear coaing toward the casp.

I asked him to put the book here. .
I asked him to put the book back.
I asked him to put the book hear. -
I asked him to put the book bara.

?

He wanted to hear the wonderful news.
He wantad to give the wonderful news.
He wanted to here the wonderful news.
He wanted to bhear the wonderful newa.

They sean

They look pretty happy taday.
Thaey sean pretty happy today.
They seea pretty happy today.

He tried to

conceal ‘the seam in

the rug.

He tried to conceal the
He tried to conceal the
He tried to conceal the

Paula sees him everyday

burn

seem in

in

in

the
the
tha

rug.
rug.
rug.

at school.

Paulas helpa hia everyday at achool.
Paula seas him everyday at achool.
Paula seem him everyday at school.

The captain
The captain

travelled
travelled

-

’)’

over the Eastsrn seas.
1l over the Eastern world.

Tha captain travellad a}l over the Eaatern seea.
The captain travalled a]l over the Eastern seanm.

.

.

>
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Paul
Paul
Paul
Paul

That
That
That
That

and Linda
and Linda
and Linda
and Linda

store had
store had
atore had
store had

/

will
will
will
will

nore
ROT®
nore
nore

aail next
leaave nex
sale next
tail next

itens for
itena for
itens for
itema for

weekend.
t weekend.
weekend.
waekend .

sale than
view than
sail than
tale than

That
That
That.
That

John
John
John
John

told
told
told

aninal
animal
aninal
animal

told a

has a big tail.
has a big head.
has a big tale.
has a big sail.

tale to his friends.
a lie to hia frienda.
a tail to his friends.
a sale to his friends.

PAIN/PANE - MAIN/MANE

any other,
any other.
any other.
any other.

The pain she felt was almost unbearable.

The ache she felt was almost

unbearable.

The pane she felt was almost unbearable.

The main she felt was almost

unbearable.

Peter broke the window pane.

Peter hroke the window

aill.

Pster broke the window pain.

Pater broke the window

He turned
He turned
He turned
He turned

The child
The child
The child
The child

Rane.

left at the main intersectjon.
left at the last intersection.
left at the mane intersaction.
left at the pain %ntersoction.

patted the lion’s manae.
patted the lion’s cubs.
patted the lion’s main.
patted the lion’s pana.

aedet T, 8

cmore

‘8
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MAZE/MAIZE - WAVE/WAIVE . -

The anisal was well t?a;ned to run that maze.

]
o

The anikal was well trained to run that race.

The aninal waa vell trained
The animal was wall trained to run that wave, ° .

He wants to.-eat more maize.
.- Ha wanta to eat more besns.
He vanta to eat more maze.

Ha vanta to eat more waive. A, ‘

She wanted to wave at him.

She wanted to yell at hia.
.She wanted to waive at.hin.

Sb, wvanted to maze at hinm.

She asked per

a
o

nission to waive the rulae.

She asked permission td drop the rule.

She asked per

> Shae aaked per

! He .didn’t . get
Re didn’t paqr
He didn’t sou

.The furniture
The furniture
The furniture
The furniture
~ t e s

That man has
That man has
That man has

That_len has

That was the
That wvas the
- That was the
That was the

aniasion to wave the rule.
mission to maize the rule.

' PQUR/PORE - SOUL/SOLE

“ He didn’t-pour enough milk.

enough milk,
e enough milk.
1l enough ailk.

]

repairsan filled the pore with .a special compound.
repairman filled the cut with a special compound.
repairman filled the pour with & spacial compound.
repairsan filled the sole with a special compdund.

a generous soul.
a generous heart.
a generous sole.
a generous pour.

sole reason for going back.
bast reason ‘for going back.
soul rgason. for going back.
pore reason for going back.

to run that mdiza..

«

.

121

&
ot



. Y ’ Ky mother is :

" DEAR/DEER - FEAT/FEET

@ 4

%

%

v

1 whng to ﬁ&e ndyié& with ny dear friend Dick.

1 went .to the movies

with my good friend Dick.

T went ‘to thé movies with my deer friend Dick.

I vert to the movies with

ay feat friend Dick.

" The biologiat

exanined the new
exanined the new
The biologiat examined the new
The biologist examined the new

The biologist

species of deer in the
species of frog in the
species of dear,in the
species of feet in the

]

The best trained team accomplished this great feat.

The baest trained team
The best trained. teaw
The best trained team

accomplished this great show.
accomplished this great faet.
accomplished this great dear.

. My legs ached

My mother is

My feet ached
a’lot after that
a lot after that
a lot after that

My feat ached
My deer ached

v

- MAIL/MALE - HAIL/HALE - . .

You should mail that letter as
You should send that letter aa
You should male that letter as
You should hail that letter as

He wanted to hire a male.
He wanted to hire a man.

'Ha wanted to hire a nail.

He wanted to hire a hale.

We went back in as soon as the
We went back in aa soon as the
We want back in as soon as the
We went back in as soon as the

ﬁale and hearty
My mother is

a lot after that

long
long
long
long

soon
soon
soon
soon

hail
anow
hale
nail

lady.

a
a brave and hearty lady
My mother is a hail and hearty lady.
a male and hearty lady.

BN

-

walk.
walk.
walk.
walk. ¥

as possiblae.
as possible,
as possible,
aa poasible.

started to fall.
started to fall.
started to fall.
started to fall.

b 4 g A

laboratory.
laboratory.

laboratory.

laboratory.
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- He tried to grate befare hé hit, the car.

DAZE/DAYS - RAZE/RAYS B N
Tin was in &' daze when' he woke up. RTIE . D

Tim was in a park vhen he woke up. Cie

Tim was in a days when he woke up. R .

Tin was in a raze when he woke up. - Tt

It took them ten days‘to finish the project. . . Lo

It took thea ten months to finish the project. - LN

It took them ten daze to finish the project. . L
It took them

a
The rccital continued without a stop.
a
a

" . The recital continued without

ten rays to finish the project.

¢

fhoy wanted to raze the building to theuground.

They wanted to 'knock the building -to the ground.

They wanted to rays the building to the groundf

. They wanted to daze the building to the ground.

Rays of light were coming through the window.
Beams of light were coming through the window.
Raze of light were coming through the window.

. Daysd of light weére coming through the window.

< h .
GREAT/GRATE - BREAK/BRAKE

Mr. Saith is really a great helper.
Mr. Smith is reslly a nice helper. - ' . . <

" Mr. .Smith is really a grate helper.-.
Mr. Snith is roally a break helper.

He used the grate to prepura‘the cheese.

.He used the knife to prepare the cheese.
‘He used the great to prepare the cheese. v,

He uaed the brake to prepare the cheese.
The recital continued without break.

brake.
great. o

The recital continued without

‘Ha tried to brake bafore'he hit the car.

He tried to 'stop before he hit the car.
He tried to bresk before he hit the car.

T e
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Peter is
Peter is
Peter ia
Pater is

Theuleal
The meal

‘The neal

le

Thevleal

Jane is b
Jane is b
Jane is b
Jane is b

PLANE/PLAIN - PLATE/PLAIT = - =~ =

afraid to ride in:a plane.

afraid to ride in a boat. '
afraid to ride in a plain. .
afraid to ride in a plate. '

¥

sha had
ashe had
ahe had
she had

ringing
ringing
ringing
ringing

prepared waa plain.
prepared was good.
prepared was plane.
prepared was plait.

the cheese plite right away.
the cheese dish right away.
the: cheese plait right away.
the cheease plane right away.

He wanted to plait the wires together.
He vanted to twist the .wires together.
He wanted to plate the wires together.

He wanted to plain the wires together.

o

HEAL/HEEL - REAL/REEL

Doctors heal .the sick averyday.l

Doctora c

ure the

aitk everyday.

Doctora heel the sick everyday.

‘Doctors r

I hurt ay
I hurt ay
I hurt my
I'hurt ay

He bought
He bought
He bought
He ‘boyght

eal the

sick everyday.

heel while playing soccer.
foot while playing soccer. o
heal while playing aoccer. °
‘'reel while playing soccer.

him a real motorcycle.

him a small. motorcycle:
him a reel motorcycle.
him a hesl motorcycle.

He left the reel on the table. .
He left the tape on the table. -
He left' the real on the table.
He left the heel on the table.

o
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SHEER/SHEAR

- STEEL/STEAL

It was sheer
It was pure
It waas shear
It waa ateel

The farmers
The farmers
The faraers

luck that she wasn’t hurt.
luck that she wasn’t hurt.
luck that she wasn‘’t hurt.
luck that she waan’t hurt.

shear their own sheep in spri

ng.

shave their own sheep in aspring.

sheer their own sheep in spri

ng.

The farsers steal their own sheep in spring.

The pan she
The pan she
The pan she
The pan she

He wanted to
He wanted to
He wanted to
He wanted to

PAIL/PALE -

He will brin
He will brin
He will brin
He will brin

John looked
John looked
John looked
John looked

He wanted to
He wanted to
He wanted to
He wanted to

The machine

* The machine

The machine
The machine

bought is made of steel.
bought ia made of tin.

bought is made of steal.
bought ia made of sheer.

asteal the car.
take the car,
ateel the car.
shear the car.

BAIL/BALE

g a pail of water.
g a cup of water.

g a pale of water.
g a bail of water.

pale last night.
sick laat night.
pall laat night.
bale last night.

pay his bail before Tuesday.
pay his fine before Tuesday.
pay his bale before Tuesday.
pay his pail before Tuesday.

lifted the heavy bale of hay
lifted the heavy pack of hay
lifted the heavy bail of hay
lifted the heavy pale on hay

onto the
onto the
onto the
onto the

truck.
truck.
truck.
truck.
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Appendix

F

s

Mon
Mon
Mon
‘Mon

I1
I1
I1

¢ © Un
Un

. Un

Un

La
La
¢ La
La

opération pour le foie.

E/FOIS - VOIE/VOIX
frére a subi une
frére a subi une
frere a subd, une
frére a subi une

me répete la meme
me répéte la méme
me répéte la méme

accident s'est produit dans
accident s'est produit dans
accident s'est produit dans
accident’s'est produit dans

chaq;euée avait une
chanteuse avait une
chanteuse avait une
chanteuse avait une

4
-

chose
chose
chose

Qs

SALE/SALLE - DATE/DATTE

La
La
La
La

+La
La
La
La

I1
11
I1
I1

Mar
Mar
Mar
Maf

maison que nous avons visitée
maison que nous avons visitée
maison que nous avons visitée
maison que nous avons visitée

Ly

réunion se tiendra dans cette
réunion se tiendra dans cette
réunion se tiendra dans cette
réunion se tiendra dans cette

une
une
une
une

French sentences

L

chaque fois.
chaque jour.
chaque foie.
chaque voix.

voix magnifique.
robe magnifique.
voie magnifique.
fois magnifique.

était tres
était trés
dtait trés
était treés

salle.
piéce.
sale.,
datte.,

savait déja la date de 1'examen. .
savait déja la note de 1'examen.
savait dé3j3 la datte de 1'examen.
savait déja la sale de 1l'examen. ’

ie' n'
ie

ie

-

n'a voulu-manger qu'une seule datte.

n'a voulu manger qu'une seule fraise.
ie n'a voulu manger qu'une seule date.

n'a voulu manger qu'une seule salle,

%

-

.opération pour le coeur.
opération pour le fois.
opération pour le voie.

I1 me répéte la E_énfﬁhgse

voie 3 sens unique.
rue & sens unique.
voix & sens unique.
fole 2 ;ens‘unique.

sale.
grande.
salle.
date.

126

ey



5

W

v

v

o

v

BOUE/BOUT - TOUX/TOUT
Les enfants aiment jouer
Les enfants aiment jouer
Les enfdnts aiment jouer
Les enfants aiment jouer

5

.

On apercevait des arbres
On apercevait des arbres
On apercevait des arbres
On apercevait des arbres

v

Cette toux semble s'aggraver de jour en jour.
Cette grippe semble s'aggraver de jour en jour.
Cette tobut semble s'aggraver de jour en jour.
Cette boue semble s'aggraver de jour en jour.

Nous avons tout mangé hi

.Nous avons bien mangé hi

Nous avons toux mangé hi
Nous avons bout mangé hi

o

-Le taux a &té fixé a
Le bafl a été'fixé & 200 dollars.

MAUX/MOT - TAUX/TQT

Les maux qui afflfént cet enfant sont considérable
Les peines qui affligent cet enfant sont considirables.
Les mot quil affligent cet enfant sont considérables.
Les taux qui affligent cet enfant sont considérables.

- ¥

da
da

ns la
ns la

dans la
dans la

au
au
au
au

er
er
er
er

:

bout
bord
boue
tout

soir.
soir.
soir.
soir.

boue.
neige:
bout.
toux.

du

du’

du
du

chemin.
chemin.
chemin.
chemin.

Y

Paul avait laissé un mot sur la tahle.
Paul avait laissé un livre sur la table.
Paul avait laissé un maux syr la table.
Paul avait laigsé un tdt sur la table.

P4
200 dollars.

Le tot 3 été fixé & 200 dollars.

Le maux a été fixé a 200 Hollars.

Marc est parti tras tét ce matin.

-

Marc est parti trés vite ce matin.

LI

Marc est parti trés taux cé matin.
Marc est parti trés mot ce matin.
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ERRE/AIRE - ELLE/AILE R

L'éf

anger

L'étranger
L'é&tranger
L'étranger

erre dans la rue.
marche dans la rue.
aire dans la rue.
elle dans la rue.

R 3 v -128.

L'aire de ce terrain dépasse la grandeur normale.
L'arbre-de ce terrain dépasse la grandeur normale. ;

L'erre de
L'aile de

“Elle part p

Paul part p
Aile part p
Erre part p

L'aile est
L'oeuf est
L'elle est
L'aire est

CHAUD/CHAUX - CHAMP/CHANT

'

our
our
our
our

une
une
une
une

1'Europe jeudi
1'Europe jeudi
1'Europe jeudi
1'Europe’ jeudi

des
des
des
des

caractéristiques
caractéristiques
caractéristiques
caractéristiques

"Il fait trés

Il fait tres
*“¥1 fait tras
I1 fait tres

L'entrée
L'entrée
L'entrée
L'entrée

Ils
Ils
Ils
Ils

se sont
se¥sont
se sont
se sont

Julie s'est

Julie s'est

Julie s'est
Julie s'est

endormis
endormis
endormis
endormis

inscrite
inscrite
inscrite
inscrite

chaud’
froid
chaux
champ

aujourd'hui.
aujourd'hui.
aujourd'hui.
aujourd'hui. °

était recouverte de chaux.
était recouverte de osable.
était recouverte de chaud.
était recouverte de chart.

o

coté du lac.

o B D s

des cours de
dés cours de
des cours de
des cours de

[V

prochain.
prochain.
prochain.
prochain.

des
des
des
des

¢6té du champ. -

coté du chant.
c6té du chaud.

oiseaux..

ce terrain dépasse._la grandeur normale.
ce terrain dépasse la grandeur normale.

-

a

[
oiseaux.
olseaux.
oiseaux.

chant. -

sciences.
champ.

chaux.



MONT /MON - BOND/BON

Ils
Ils
Ils
Iis

Mon

sont allé
sont allé
sont allé
sont alla

chien n'a

s au mont gueillir des fraises.
s au pré cueillir des fraises.

s au mon cueillir des fraises.: -
s au bond cueillir des fraises.

rréte pas de japper.

Le chien n'arréte pas de japper.
Mont chien n'arréte pas de japper.
Bon chien n'arr@te pas de japper.

Le
Le
Le
Le

chat a fai
chat a fai
chat a fai
chat a fai

t un bond et est disparu.

t un tour et est disparu.

t un bon et est disparu.

t un mont et est disparu. . K

Cet homme
Cet homme
Cet homme
Cet homme

at
at
at
at

oujours
oujours
oujours
oujours

Oy Oy Dy
"o

My ML B M

trés bon.
trés riche.
trés bond.
trés mon.

TENTE/TANTE - DENSE/DANSE '

I1
I1
I1
11

Ma
Ma
Ma
Ma

m'a acheté
m'a acheté
m'a acheté
m'a acheté

tante Lise
soeur Lise
tente Lise
danse Lise

P -~
La foret est

La
La
La

Ell
Ell
Ell
E1ll

forét est
forét est
forét est
e danse 3
e va i la
e dense a
e tante a

une tente pour ma féte.
une bague pour ma fate.
une tante pour ma fete.
-une dense pour ma fé&te.

viendra nous rejoindre.
viendra nous rejoindge.
viendra nous rejoindre.
viendra nous rejoindre.

trés dense en coniféres.
trés forte en coniféres.
trés danse en coniferes.
trés tente en coniféres.

la discothé&que tous les soirs.
discothdque tous les soirs.

la discothéque tous les soirs.,
la discothéque tous Tes soirs.
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_VEND/VENT - VERS/VERT. - .

i« * . Il'vend de porte en porte. . - ST .

o * 11 cogne de porte en porte. C T

©*I1 vent de porte en porte. e e
11 vers de porte en porte. . T

Le Vent &tait plutdt violent hier. Ce - S S

.Le jeu &tait plutdt violent hier. o R
Le vend &tait plutdt violent hier. ‘ S T C
Le vert &tait plutdt violent hier. = =* o = . o,

Héléne et Linda sont parties vers 2 heures. - BV
~ 'HEléne et Linda sont pafties pour 2 heures. . : g
b Héléne-et Linda sont parties vert 2.heures. [ o
. HEléne et Linda sont parties vend 2 heures. * . e
o .ou . ‘ ’ v . .
. . . ) ‘ : R Y ot , s © ¢
. Alain a acheté un syperbe manteai vert. < R .
Alain a'acheté'undsuperbe manteau bleu. ‘ . o .
Alain a achet& un superbe, manteau vers. . e e
Alain a acheté un supérbe manteau vent. .
. - ‘ . .
P . .
CENT/SANG - REND/RANG - ' v
o
Le chalet est i cent kilométres de Montréal. '
Le chalet est & trente kilométres de Montrdal. ,
Le chalet est 3@ sang kilometres de llonttéal. o
Le chalet est 2 rend kilométres de Montréal. .
. ~ e !
Lucie a toujours eu peur du sang.
Lucie a toujours eu peur du noir. N .
Lucie a toujours eu neur du cent. . -
Lucie a toujours eu peur du rang.

Pierre se rend au gymnase tous les lundis.

Pierre se lave au gymnase tous les lundis.

Pierre se rang au gymnase tous les lundis. .
Pierre se cent au gvmnase tous les lundis.

I1s se sont mis en rang devant la porte.

Ils se sont mis en ligne devant la porte.

Ils se sont mis en rend devant la porte.

Ils se sont mis en sang devant la porte.




ain pour le déjeuner.

acheté di miel pour le déjeuner.

in pour le déjeuner.

acheté du faim pour' le déjeuner.

face de la maison.

un saule en face de la maison.
un pain en face de la maison.

face de la maison.

faim pendant le film.

peur pendant le film.

fin pendant le film.

pain pendant le film. ¢

PAIN/PIN - FAIM/FIN
Nous avons acheté du p
Nous avons

Nous avons acheté du p
Nous avons

On a plafté un pin en
On a planté

On a planté

On a planté un fin en
J'avais trés

J'avais trés

J'avais trés

J'avais trés

Ils ont tous relus la
Ils ‘ont tous relus la
Ils ont tous relus la
Ils ont tous relus la

fin du roman.
page du roman.
faim du roman.
pin du roman.

POIS/POIDS - PUIS/PUITS \

Les pois se mangent bien avec le rdti de boeuf.

Les

féves se mangent bien avec le roti de boeuf.
Les poids se mangent bien avec le roti de boeuf.

Les puis se mangent bien avec le rdti de boeuf.

Mari

Marie
Marie

Nous
Nous
Nous
Nous

e

irons
irons
irons
irons

E]
a
a
a

Ce puits -est

a gagné beaucoup
Marie a gagné beaucoup
a gagné beaucoup

a gagné beaucoup

Vancouver
Vancouver
Vancouver
Vancouver

de poids derniérement.
de choses dernierement.
de pois derniérement.

de puits derniéremest.

puis 3 Victoria.
et & Victoria.
puits 3 Victoria.
pois & Victoria.

vraiment profond.
Ce trou est vraiment profond.
Ce puis est vraiment profond.
Ce poids est vraiment profond.

s
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CIRE/SIRE = CITE/SITE,

J'ai utilisé de la cire pour nettover le plancher.
J'ai utilisé de la poudre pour nettoyer le plancher.

J'ai utilisé de la sire pour nettoyer le plancher.

J'ai tuilisé de la cite pour pettoyer le plancher.

Le sire Frédéric de St-Malo #tait un homme riche.
a Le duc Frédéric de St-Malo étalt un homme riche.
Le cire Frédéric de St-Malo était un homme tiche.
Lé site Frédéric de St-Malo &tait un homme riche.

Jean-Paul cite souvent des naroles de Shakespeare.
Jean-Paul dit souvent des paroles de Shakespeare.
Jean-Paul site souvent des paroles de Shakespeare.
Jean-Paul cire souvent des paroles de Shakespeare.

Ce site présente des caractéristiques pittoresgues.
= Ce lleu présente des caractéristiques pittoresques.

Ce cite présente des caractéristiques pittoresques. -

Ce sire présente des caractéristiques pittoresques.

PONT/POND - FONT/FOND

11
11
11
Il

o own

traversé le pont a cdté de Québec.
traversé le lac 3 cGté de Québec.
traversé le pond & cdté de Quéhec.
traversé le font & cBté de Québec.

La poule pond des oceufs tous les matins.
La poule couve des oeufs -tous les matins.

La poule pont des oeufs tous les matins.

La poule fond des oeufs tous les matins.

»

Les enfants font quelquefois des b&tiges.
Les enfants disent quelquefois des betises.
Les enfants fond quelquefois des b&@tises.
Les enfants pont quelquefois des bétises.

Ily a des
Il y a des
Il v a des
11 y a des

calilloux au fond de la riviere.
cailloux au bord de la riviére.
cailloux au font de la riviére.
cailloux au pond de la riviére.

P TR L 4



MAIRE/MER - FAIRE/FER

Ils
Ils
Ils
Ils

I1 pouvait
I1 pouvalt
I1 pouvait
11 pouvait

Le professeur nous
Le professeur nous
Le professeur nous
Le professeur nous

ont écouté le maire
ont écouté le prétre attentivement.
ont écouté le mer attentivement.

ont écouté le Eairg attentivement.

apercevoir la mer de sa chambre d'hdtel.

attentivement.
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apercevoir la ville de sa chambre d'hStel.
apercevoir la maire de sa chambre d'hdtel.

apercevoir la’ fer de sa chambre d'hétel.

a
a
a
a

fait faire un poéme.
fait lire un poéne.
fait fer un poéme.
fait maire un poeme.

Le fer du cheval devrait 8tre examiné.
Le pled du cheval devrait etre examiné.
Le faire du cheval devrajit &tre examiné.
Le mer du cheval devrait 8tre examiné.

PRES/PRET - PRIS/PRIX

Nous
Nous
Nous
Nous

Le gouvernement
Le gouvernement
Le gouvernement
Le gouvernement

nous
nous
nous
nous

sommes donnés
sommes donnés
sommes donnés
sommes donnés

rendez-vous prés du bureau.
rendez-vous loin du bureau.
rendez-vous prét du bureau.
rendez—vous’pris du bureau.

I1 a pris la lettre et 1'a déchirée.
Il a lu la lettre et 1'a déchirée.

I1 a prix la lettre et 1'a déchirée.
I1 a prés la lettre et 1'a déchirée.

m'a finalement accordé ma demande de prét.
m'a finalement accordé ma demande de bourse.
m'a finalement accordé ma demande de prés.
m'a finalement accordé ma demande

de prix.

Le prix de ce maillot de bain est vraiment spécial.
Le style de ce maillot de vain est vraiment spécial.
Le pris de ce maillot de bain est vraiment spécial.
Le prét de ce maillot de bain est vraiment spécial.

e " A - [N
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- ROUX/ROUE - LOUP/LOUE

La nouvelle amie de Louis a des cheveux roux. -
La nouvelle amie de Louis a des cheveux blonds.

La nouvelle amie de Louis a des cheveux roue.

La nouvelle amie de Louis a des cheveux_ loup.

La roue du camion a &t& hrisée pendant 1'accident.
La vitre*du camion a &t& brisée pendant 1'accident.,
La roux du camion a &t& brisée pendant 1'accident.
La loue du camion a été Qrisée‘iendant 1'accident.

Bien peu d'enfants aimgnt le méchant loup.
Bien peu d'enfants aiment le méchant lion.
Bien peu d'enfants aiment le méchant loue.
Bien peu d'enfants aiment le méchant roux.

I1 loue,son chalet & des amis pendant 1'ét
Il préte son chalet & des amis pendant 1'é
I1 loup son chalet & des amis pendant 1'ét

t

é
I1 roue son chalet a des ami{s pendant 1'é

4
VAUT/VEAU - VEUT/VOEU

IZ

La maison
La maison
La maison
La maison

cOté de chez moi vaut trés cher.
cGté de chez moi colite trés cher.
cGté de chez moi veau trés cher.
coté de chez moi veut trés cher. .

W P s

-

y
Mon plat préféré est le veau et le riz.

Mon plat préféré est le boeuf et le riz.

Mon plat préféré est le vaut et le riz.

Mon plat préféré est le voeu et le riz. ' i

Charles vedf travailler au restaurant.
Charles aime travailler au restaurant.
Charles voeu travailler au restaurant.
Charles vaut travailler au restaurant.

I1 aimerait que son voeu se réalise.
I1 aimerait que son réve se réalise.
JI1 aimerait que son veut se réalise.
Il aimerait que son veau se réalise.




