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Abstract

In the linguistic field, liaison in French is inpeeted as an indicator of interactions
between the various levels of language organizafitve current study examines the same
issue while adopting a developmental perspectiing Experiments involving children aged
2-6 years provide evidence for a developmental asg@rwhich interrelates a number of
different issues: the acquisition of phonologid&tmations, the segmentation of new words,
the long-term stabilization of the word form in tlexicon, and the formation of item-based
constructions. According to this scenario, childf@our the presence of initial CV syllables
when segmenting stored chunks of speech of the wgrdl-liaison-word2 lés arbres'the
trees' is segmented as /le/ + /zarbr/). They cdgethe variation of the liaison in the input by
memorizing multiple exemplars of the same wordar@#/, /narbr/). They learn the correct
relations between the wordls and the word2 exempteiough exposure to the well-formed
sequenceun + /narbr/, deux+ /zarbr/). They generalize the relation betweemoadl and a
class of word2 exemplars beginning with a spediitcson consonant by integrating this
information into an item-based schema (emng+ /nX/, deux+ /zX/). This model is based on
the idea that the segmentation of new words andlévelopment of syntactic schemas are

two aspects of the same process.



| ntroduction

Liaison in French is one of the sandhi phenomenaidhe present in many languages. In
the field of linguistics, liaison is a recurrentethe in the study of adult phonology. Its
modelling has proved to be an unavoidable testlfaf the many theories proposed: Schane's
first approach (1968), based on the framework of-h#lsed phonology, Tranel's proposals
(2000), conceived in the light of constraint-baskeedory or the recent model proposed by
Bybee (2001) which is based on the idea of constmucIn this latter conception, recurrent
chunks of speech which contain a liaison are meradras a whole and this mode of storage
explains why the corresponding liaisons are usedremuently and why they have been

preserved in French.

Moreover, the variable nature of certain liaisomsmnants has been one of the preferred
objects of research for corpus-based studies of gdbgital variation in adults (De Jong,
1994; Encrevé, 1988; Moisset, 2000). We therefosess a good understanding of liaison in
adults. In contrast, the question of its acquisitiio children has long been neglected despite
the fact that this would provide us with a new plaggen for understanding the interplay
between several developmental issues: the acaquisif phonological alternations, the
segmentation of new words, the long-term stabibzaof the word form in the lexicon, and

the formation of early syntactic constructions.

To help gain a better understanding of the specditstraints that liaison exerts on these

developmental issues, we shall start by preseitsrfgnctioning in adult speech.

In French-speaking adults, liaison consonants appet@veen two words in connected
speech. A necessary condition is that the right-haodd (hereafter word2) starts with a
vowel when spoken in isolation. In contrast, tlaslbn consonant is never produced at the end

of the left-hand word (hereafter wordl) when sigaat the end of an utterance or when it



precedes a word2 that starts with a consonant.l&lgithis consonant is never pronounced

at the start of word2 when it is located at theil@gg of an utterance. For example, the

liaison t/ is pronounced betweempetit and écureuil in the sequencepetit écureull
([ptitekyreej] 'small squirrel’). However, in adult speakerss thiis not pronounced in either
petit veaw[ptivo] 'small calf') or inil est petit([ilepti] 'he is small’) or at the start Btureuil!

([ekyreej] 'Squirrel!). When this liaison consonant (heteal C) is produced, it generally

forms a syllable with the initial vowel of the folking word: for instance, the syllabification

of the sequencpetit écureuilis [pti.te.ky.rcej]. It is important to emphasize that this syllabic

linkage operates over the word boundary and meaastihe syllabic boundary no longer

corresponds to the lexical boundary. Finally, kb possibility of producing a liaison and its

phonetic nature f/, /z/ and t/ in 99.7% of cases, Boé & Tubach, 1992) depentherwordl

"as if liaison belonged to it" (Tranel, 2000ur translatior). For example, the wordlisn
‘a/one’ olmucun’none’ both trigger a liaison in /n/, the worghksit or granda liaison in /t/, the
wordlsgros or deuxa liaison in /z/, wheregsli or beauin the singular do not trigger any
liaison when appearing as a wordl1. Even thoughetpesnological facts have long been well

known to linguists, the acquisition of liaison heever been studied in depth.

We start by presenting a developmental scenariatwhdopts a usage-based viewpoint
(Kemmer & Barlow, 2000; Tomasello, 2003). Accordinghe usage-based point of view, the
generalizations formulated by children are thoughtemerge from the accumulation, the
analogous processing and the reorganization of rendinguistic material consisting of
memorized words or word sequences. We support dba that children segment word

sequences containing a LC by attaching this comgot@ the start of various lexical

exemplars of the word that follows in the speecbash (e.g.turs/, /zurs/ for the wordours

'bear’). As a result of prolonged contact with wetined sequences encountered in the input,



children generalize the link between a specificdtoand appropriate word2 exemplars (e.g.

un + /nurs/, deux+ /zurs/) before integrating this information into itemsea constructions

based on the word1 (elgn + /nX/, deux+ /zX/). This model postulates that the segmeorati
of new words and the development of syntactic seseane two aspects of the same process

(Bates & Goodman, 1997; Tomasello, 2003: 93).

Our contribution will consist, first of all, of getg out the assumptions which underpin
our usage-based approach. We shall then explaijprtp®sed scenario with regard to the case
of liaisons which follow determiners within nominghrases. Finally, we shall present five

experiments which test the central hypothesesisfkttenario.

Main assumptions

The usage-based theories appear to act as a wigmgaalternative to the idea of
innateness. They postulate that language use isk#ye to understanding language
organization. Of the principles common to the wvasictrands of these theories, we shall

present those which directly support our develogaienodel.

One key postulate is that usage events, that sayahe specific utterances that speakers
produce and hear, constitute the experience fronchwlhiney construct their linguistic
knowledge (Kemmer & Barlow, 2000). These usage ®vare concrete and specific in nature
in the sense that they are formed from lexicalsuwitich possess a phonological content. On
contact with them, children are thought to memodaecrete pieces of language formed from
a sound sequence which is associated with a coneative intention (Tomasello, 2003).
Depending on the specific case, these concretepiaiclanguage may correspond to a single
adult word or, as has also been documented (Pihéeegen, 1993), to a sequence of words
memorized as a frozen expression. Pine & Lieve®{1%ave noted that English-speaking
children aged 2-3 years rarely use the nouns theyvkwith the determinera andthe but

instead seem to associate each noun with a spel@ferminer. Certain determiner-noun



sequences could therefore function as frozen esiores and the French language might
amplify this phenomenon since, in this languageymon nouns are almost always preceded
by a determiner. In an analysis of the data cakcturing a diary study, Dugua (2006: 240)
noted the emergence, at 2-3 years of age, of eofotise typeun la trompe('a the trunk’)
instead ofune trompd’a trunk’) andun la lampe(‘a the lamp’) instead ahe lampd’a lamp’).
These can be considered as the reuse of the medaeguencek-trompe or la-lampe

following the indefinite articlain.

A second postulate relates to the early constmcid linguistic knowledge. By
reorganizing these concrete pieces of languagérehi become capable of producing new
sequences. In doing so, they may combine multibplenks under the same intonational
contour or generalize more abstract schemas (Tdima2603). During the schematization
process, a relationship would be established betwee memorized chunks on the basis of
their phonological or functional similarities. Fekample, by linking together the sequences
which share the French singular indefinite art{cle gargon,a boy',un livre'a book',un ours
'a bear', etc.), children are thought to identifgchema based on the lexical iteim This
schema can be represented in the fam+ X, where X is a slot in which new elements can
be inserted. Since the schemas have no existenepeindently of the sequences from which
they emerge (Kemmer & Barlow, 2000), this notafwavides a convenient and concise way

of describing the pattern which connects the meradriraces of language experiences.

A third postulate relates to the key status ofitlea of construction which is thought to be
the basic unit of the linguistic system. Constrmutsi are conventionalized patterns which
establish a relation between form, meaning andtimm¢Goldberg, 2003). The different types
of constructions can be described by situating them a continuum involving two
dimensions: from the concrete to the abstract amich the simple to the complex (Croft &

Cruse, 2004; Tomasello, 2003). They may therefake the form of a word (simple and



concrete), a sentence structure formed from alistedegories (complex and abstract), a fixed
expression (complex and concrete) or a mixed cardigpn which combines phonologically
specified elements with abstract categories (abarcase of item-based schemas, eunp +

X). During the course of development, the consiomst are organized into networks and

become more complex and abstract.

These three postulates have two direct consequeRtss since the linguistic system is
guided by the accumulation of language experierntbesfrequency of the constructions is an
important factor structuring the way it operate®ifiner & Barlow, 2000). Secondly, since
constructions organize information coming from nplé linguistic levels (phonology,
lexicon, morphology, syntax), they involve an imigtive conception of language development
and functioning. In the developmental scenario Wiialows, we argue that the acquisition of
prenominal liaisons reveals interactions betweemnoua linguistic levels: the learning of
phonological alternations, the segmentation angil&tation of new words, and the formation

of schemas based on determiners which prefigursttheture of the nominal phrase.

A two-stage developmental scenario

One important task which young children have tdqgyer is to construct, on the basis of
the speech they hear in their environment, the fdumction and meaning of the units in their
lexicon. In some cases, the stress and distribytitterns as well as the pragmatic and
referential salience of certain words would alldvildren to extract certain units directly from
the utterances they hear in the surrounding enviembtmin other cases, children would
memorize and process, as a single lexical entégusnces which correspond to multiple
words for adults. They then have to segment thegeences in order to extract the units

which can be used in other utterances (Peters,, T48basello, 2003).

Little is known about the respective importancettad direct extraction process and the

follow-up processing of memorized sequences andlhed accept that the early lexicon is



made up of segmented units and chunks. It is mgcise segmentation of the chunks which
contain a liaison that forms the object of the scenthat we propose here. In effect, children

who are confronted with the French language haveémorize sequences suchuasane

([®nan] 'a donkey') which contain a LC (/n/ in this casén the basis of these sequences,

they have to extract a determiner and a noun whkenm be re-used in other utterances

(Wauquier-Gravelines & Braud, 2005).
Stage 1 — Segmenting exemplars of word2 and catistgugeneral item-based schemas

During an initial developmental stage, the altdomatof the different LCs and the
dissociation between the lexical and syllabic bouedavhich this induces would lead young

children to segment various lexical exemplars cheaord?2.

In effect, the LC forms a consonant-vowel (CV) agle with the start of word2 and this
sequencing results in dissociation between thecdoundary and the syllabic boundary.
Thusles arbres'the trees' is syllabified as [le.zarbr], with tedlabic boundary located in
front of the /z/ and the lexical boundary after tfz¢. We also know that the lexical
segmentation process in babies makes use of thmalgeo correspondence between syllabic
boundaries and word boundaries (Mattys & Juscz@Qk12 Moreover, consonants are more
likely segmentation points than the vowels. Usihg data base Lexique (New, Pallier,
Ferrand & Matos (2001), one can establish that dfrarouns starting with a consonant are
about three times more numerous than those starithga vowel. For syllabic and statistical
reasons, children would place a lexical boundaryant of the LC which, as a result, would
be attached to the start of the lexical represiemtaif the word2. It is therefore to be expected

that children will retrieve the lexical form /zaftafter hearing a sequence suclegsarbres

However, the second characteristic of liaison -v@sation as a function of wordl — also
constrains the segmentation process. Children etmoeach word2 preceded by different

LCs, for examplearbre 'tree’ preceded by /n/ im arbre'a tree’, by /z/ ites arbresthe trees’,



and by /t/ inpetit arbre'small tree'. If they segment these sequences plyiag a syllabic

strategy in all casesc{/narbr/, /le.zarbr/, /pti.tarbr/), they will obtamultiple exemplars of

each lexical unit: /narbr/, /zarbr/, /tarbr/. Thesensonant-initial exemplars may then be
joined by the vowel-initial variant (/arbr/) of ¢am word2s which are heard in isolation or in
contexts where they are preceded by a wordl whags chot cause any liaisojol{ arbre

‘pretty tree.

This segmentation of the word2s is correlative it segmentation of the wordls. In the
case of prenominal liaisons, the latter belonght® testricted class of the determiners. If
segmentation results from the establishment ofl@ioaship between memorized chunks
which share certain phonological and semantic edntben we would expect these schemas
to be formed on the basis of those words whichmaoee likely to be present in a large number
of chunks. The determiners could therefore becomengrete element in a schema of the
form un + X (or les+ X, des+ X, etc.) which results from the connection betwehunks
which contain the wordn (un garcon,’a boy',un livre 'a book',un ours'a bear', etc.). These
schemas reveal children’s newly acquired abilitgdmbine a wordl and a word2. In effect,
they provide a slot X in which children can ingi segmented variants of the word2s. In the
case of prenominal liaisons, they prefigure therimal structure of the NP and would seem to
belong to the general class of item-based consingtwhich are characteristic of early
syntactic development (Tomasello, 2003). At thistfstage, these schemas would not contain

any information about the liaison.

Stage 2 — Constructing schemas which generalizestagon between word1l and word2

exemplars

While children form general schemas and segmend2vaariants, they continue to

memorize frequent determiner + noun sequences, sdmdich contain a liaison: e.des

ours, les anes, les am(ezurs/, /lezan/, llezami/, 'the bears', 'the donkeys', 'the friends’). By



establishing a relation between these memorizedes®gs, they generalize a schema of the
typeles+ /zX/, which specifies that the slot followingetdeterminetes should be filled with

a variant starting with /z/. This schema would m#kpossible to produce correct liaisons
without having to encounter and memorize all thesgae correct combinations of wordl and

word2 variants.

The second stage would then be characterized byoe rabstract structure which
generalizes the relation between a specific wordiLaaspecific class of word2 exempldes(
+ /zX/, i.e. lesshould be followed by an exemplar starting witlz/a &ndun + /nX/, i.e. the

determineun should be followed by an exemplar starting with'r@netc.).

If we accept that the specific constructions whitgar liaisons are in competition with
more general early-acquired schemas of the typet X or les+ X which contain no
information about liaison, this developmental scen& able to account for the four main
types of liaison errors identified in case stud{€hevrot & Fayol, 2001; Dugua, 2006;
Greégoire, 1947; Wauquier-Gravelines, 2003). Ovethi existence of these errors provides
evidence that young speakers do not only reprocuemorized word1l-word2 sequences but

that they also engage in a segmentation and géeragraih process.

First, the insertion of the exemplar /narbr/ in sethemdes + X results in the classic error
of substitution [lenarbr]tes arbresthe trees' is pronounced with the liaison /ntaad of the
expected liaison /z/. Secondly, the insertion ofwtbeel-initial exemplar /arbr/ in the schema
les + X produces the omission error [learbgs arbresis pronounced without any liaison.

Thirdly, the insertion of the exemplar /narbr/ metschemde + X results in the adjunction

error [bnarbr]: I'arbre 'the tree' is pronounced with the LC /n/ after #egular definite

article le which does not prompt any liaison in adults. Fdyrtthis developmental scenario
accounts for another type of error: substitutiongndfal consonants. These errors appear in

word1l-word2 sequences where the wordl inducedsatiaand the word2 starts with a /z/ or

10



an /n/ in adult speakers (ezgbre'zebra’' omuage'cloud’). In these errors, the /n/ or the /z/ is

replaced by a consonant which is compatible with wioed1l. For example, children may

produce {nebr] for the sequencan zebrea zebra' or [legag] for the sequenckes nuages

'the clouds'. They thus replace the initial /z/izébrewith the consonant /n/ which, in other
contexts, is the LC induced loy, or the initial /n/ olnuagewith /z/ which is the LC induced

by les’.

These errors would result from the assimilatiorihgf formnuageinto the scheméges +
/zX/ or the formzébreinto the scheman + /nX/. They can be thought of as indices of the
productivity of the constructions which carry infoaition about liaisons. In order to produce
the target sequendes ours(‘the bears'), the child has to insert the exemfdars/ in the
schemales + /zX/. However, it is possible that the exemplauré/ is not available in her
lexicon, for example because the child usually $ig¢hrs noun after a singular determiner
inducing an /n/ liaison, not a /z/. In this cases assume that the child would create the
missing exemplar /zurs/ by analogy, on the basithefcomplete sets of exemplars she has
already stored. The created exemplar is then e@arto the schembes + /zX/ with the

correct sequence [lezurs] as the end product. Toeeps is exactly the same when errors are

produced. In order to produce the target sequimsceuagesthe child creates the formyfasz]

from the stored form [yeg], thus resulting in the error [lgaz].

Alternative view and frequency effect

Waugquier-Gravelines & Braud (2005) have proposedaléernative concept within the
framework of autosegmental phonology. This idea&dhat liaison errors are one of the first
manifestations indicating that prosodic positionms &ndependent of the contents of the
segments and thus prefigure the future status dfaisen which is conceived of as a floating

consonant in the autosegmental framework. In lifié ¢he principle that syllables with an

11



onset are preferred, children would favour the gmes of a noun-initial consonant when
determining the boundary between the determiner thednoun. A prosodic position C
corresponding to the liaison would then be assediatith the syllabic onset of the noun.
Children would then use various means to assigonarete content to this abstract position,

thus leading to liaison variations and errors: f@mynwith a noun-internal consonarieg

éléphantsthe elephants' produced dsf§fefd]), use of a default yod, or probabilistic use of

the most frequent liaison. Later, the influencenairphology would trigger the learning of the
correct liaisons. These would be encoded in the fof floating consonants at the end of the
determiners and adjectives when children discotheatthe determineun takes a nasalized
consonant in the feminine, that adjectives suclpetf, grand, gros take a consonant of
inflection (...) during derivation operations" (WaugquiGrevelines & Braud, 2005ur
translation). For example, children would encode a /t/ atehd ofpetit (‘'small’) when they

become aware that the feminine fopetitecontains the consonant /t/.

Chevrot, Chabanal & Dugua (2007) have empiricabted two differences which oppose
this autosegmental conception with the exemplaedhaonception. In the exemplar-based

model, themultiple lexical representation associated with the nowrsis the combination of

a number ofconcrete sequences -ufs/, /nurs/, /zurs/, hurs/. The phonetic material

corresponding to the liaison consonants specifichklongs to these exemplars. In the
autosegmental conception, children assign a phowetitent to an abstract initial position

either on the basis of context or by default. Hosvethis phonetic content is not related to the
lexical representation of the noun and does nairggto it. Chevrot et al. (2007) have shown
that there is a relation between the phonetic rattichildren's errors and the frequency of the
liaisons which precede a given noun in the inpuding adults' intuitive judgements, these
authors established that certain nouns occur meggiéntly in the plural (e.@rbre 'tree’). In

the input which they hear, children more frequemthcounter these "plural-oriented" nouns

12



after the liaison /z/ which is typical of determisevhich indicate pluralitylés, des 'the’,
deux 'two', etc.). The analysis of the errors produbgda little girl from the age of 2 to 6
years reveals a high level of correlation betwéden"plural-orientation” of the nouns and the

probability that they will be preceded by an ineatr/z/ liaison in singular contexts (eun

arbre 'a tree' produced a&farbr]). Chevrot et al. (2007) consider that this resiktnore in

line with an exemplar-based than with an autosegmhecount. In effect, if the phonetic
content of the liaisons depends on the followingmatis difficult to imagine that it starts
with an abstract position with no phonetic contémditional data supporting the exemplar-

based view will be provided in the present paper.

The second major difference between the two modsktes to the way the correct
liaisons are initially learned. In the exemplardxhsnodels, this learning results from the

memorization of sequences consisting of a wordltla@éppropriate word2 exemplar (eug.

+ /nurs/, deux+ /zurs/). Children should therefore produce more cortiegsons in word1-

word2 sequences which they hear and use frequdntijhe autosegmental model, children
encode a floating consonant at the end of wordhkhao the morphological relations
between this word and its derivative or inflectedhs. This process depends on the existence
of derived or inflected forms of word1 but not dre tfrequency of wordl-word2 sequences.
Analyzing the speech of a small girl aged betweean@ 4 years, Chevrot et al. (2007)
observed the two main contexts in which liaisores @sligatory: after determiners and after
clitics (e.g. the /n/ liaison imn a soif'we are thirsty’). The authors noted a high level o
correlation between the number of correct liaisimiiswing these units and the distributional
possibilities to the right of them. For exampleg thghest level of correct liaisons (97 %) was
observed after the clitien which is the unit with the most restricted numbkpossibilities to
the right of it:enappears 104 times in the corpus and is followedrly 7 different word2s.

Even though this pronoun has no derived form ameigr inflected, children have no trouble

13



using the /n/ which it activates. In comparisorg gossible combinations to the right of the
determinerun are less restricted: it appears 49 times in thpusoand precedes 12 word2s.
Despite the fact thain is associated with the inflected form of the femeing the level of
correct /n/ liaisons after the determin@2 %) is lower than the level aften Fougeron,
Goldman & Frauenfelder (2001) observed a similaultein the speech of 10 adults: liaison

occurs more often in frequent word1-word2 sequences

Another frequency effect established by studie&diyig convergent results is that the /n/
liaison is more prominent than the /z/ and /t/skais in the errors made by children (Chevrot
& Fayol, 2001; Dugua, 2006). As Chevrot & Fayol @2) have noted, more obligatory /n/ and
/z/ liaisons than /t/ liaisons are correctly readizin colloquial adult speech. However, /z/
appears later than /n/ in the phonological inventar French children (Vinter, 2001). The
early availability of /n/ would therefore appearrasult from the interaction of frequency in
the input - which penalizes /t/ - and the orderacfjuisition — which penalizes /z/. An
additional factor in favour of /n/ could be thatstldonsonant is a more likely segmentation
point than /z/: whatever the vowel V, more Frenabrdg start with /nV/ than with /zV/ (for

the statistical details, see Chevrot & Fayol, 2001)

Overall, these earlier results point out that fesgry is an important issue in the
acquisition of liaison. Given that a liaison coritegcurs every 16 words in adult speech (Boé
& Tubach, 1992), the phenomenon is sufficientlygérent for children to identify regular
patterns in its use. However, these influences aarg function of the context. For instance,
Izl errors are nearly as prevalent as /n/ errofeomt of plural-oriented nouns. Consequently,
in order to identify these influences more pregisele need a fine-grained description of the
input frequency of the three main LC’s in differecbntexts, especially in the case of
obligatory liaisons on which the usage-based stefacuses and preferably in child-directed

speech. Unfortunately, the numerous corpus stwaiagable in the liaison field do not fulfil

14



these conditions. The majority of them focus onianal liaisons (Encrevé, 1988; Moisset,
2000) in the formal speech of educated speakerg€ize,c1988; Malécot, 1975). Moreover,
the authors of these studies rarely publish tatbemdicate the frequency of each LC in
precise contexts and none of them analyzes liaigsortse speech directed to the children.
Thus, there is no available corpus that providdBcgently precise information concerning

frequency of the obligatory liaisons in the input.

In the sections below, we present five experimeriteh complement earlier studies of
liaison acquisition. Unlike in the preliminary wodf Chevrot et al. (2007), the main goal of
these experiments was not to address the frequsesug. Instead, the purpose of this paper is

to provide more convincing data in support of teage-based scenario.

The first experiment was a priming experiment ivuad 30 children aged 3-4 years. The
aim of this experiment was to establish that liassare encoded at the start of the word2
exemplars in alternation in the early lexicon. ezond experiment involved the use of
imperatives. Two hundred children aged between 26Ggdars had to call animal puppets
whose names begin with a vowel in adulBuls, viens ici 'Bear, come here!"). This task
induces the production of word2 not preceded byaadidv. The aim was to identify the
development of the availability of consonant-ifiti@riants [nurs], viens ici ) and vowel-
initial variants [urs], viens ici ). The third experiment took the form of a pseudonou
segmentation task involving determiner-noun liaisontexts. It was performed by the same
sample of 200 subjects. It tested the hypothesiscitrastructions of the typen + X, which
include no information about the LC, emerge eatli@n constructions of typen + /nX/
which include this type of information. The fougikperiment involved the same sample and

indicated changes in errors consisting of the switisin of fixed initial consonantauf zebre

'a zebra' pronouncedihebr]). If these errors result from the generalizatidrconstructions of

the type un + /nX/, their developmental profile sldoundicate a regularization process with

15



an increase in occurrences followed by a decliie fifth experiment explored the relation
between the production of generalization errors amtfjements of acceptability in 123

children aged between 2 and 6 years. Its aim washéak whether children who produce

[®nebr] know that the wor@deébrestarts with a /z/.

All the experiments were conducted in a quiet raommursery schools. The first four
experiments were conducted by one of the authadstla fifth by linguistics students. The
same sample of 200 children took part in experisi@nB and 4. They were administered in a
single session but separated by relaxation brdakall cases, the children were recorded

individually and their responses were subsequérghscribed by adults.

Experiment 1. Error elicitation in three priming conditions

Almost all the generative phonological models pregbsver the last 40 years have
assumed that the LC is attached to wordl in agwdalsers (Schane, 1968). Some of them
support the idea of lexically independent LCs (C&@05). A smaller number of models
assume that the LC is lexically attached to worites, 1977). Our usage-based conception
of children's liaisons holds that various LC’s ati&ched to the onset of various exemplars of
the word2. In contrast, the autosegmental phonologgnework claims that an abstract
consonant position, located at the onset of thglesilexical representation of the word2, is
filled with a variable phonetic content retrievadrh the context (Wauquier-Gravelines &
Braud, 2005). An error elicitation experiment pemied with three priming conditions should
make it possible to determine which of these pdgsis best reflects the liaison errors of

children aged 3 to 4 years.
Task and predictions

The error elicitation task consisted of a primectyrie naming task. For half of the items,

the children produced a noun preceded by the deterran (‘a’) after hearing the same or
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another noun preceded by the determuheux (‘two’). For the other half of the items, they
heard the sequenestrnoun and produced the sequenerixnoun. The task involved three

priming conditions (see Table 1) which we illustréiere using the example of the tanget

ours'a bear', for which the expected liaisonnsadnd the expected LC substitution error takes

the form of the replacement af/ /by /z/ ([€zurs]). In the lexico-phonological condition, one
and the same vowel-initial noun followed the deteanin both the prime and the target. The
children hearddeux ours('two bears') with az/ liaison and then had to produge ours In
the phonological condition, the noun in the primieded from the noun in the target. The
children heardleux arbreq'two trees’) with az/ liaison and then had to produge ours In
the control condition, the children produagd ours('a bear’) after hearing a determiner-noun
sequence which did not contain any LC (a sequanedich the noun starts with a consonant,

e.g.deux balaig[debale] 'two brooms’).

If we accept that the presence of the intruding imthe prime favours its activation and
causes the expected error, the three possiblealestiatuses of the LC (independence, word1l,
word2) predict three error patterns which are diste Table 1. Only if the LC is attached to
the start of word2 (model 1 in Table 1) would weest the number of errors to increase in

the lexico-phonological condition, and only in tkisndition. In effect, if the LC is attached to

word2, the intruding lexical unit that causes th®r[&zurs] is /zurs/. This unit is present in
the prime in the lexico-phonological conditiomle(ix ours[dezurs]) but not in the

phonological conditiondeux arbreddezarbr]). In contrast, if the LC is attached neither to

the lexical representation of wordl nor to thatvofd2 (independent LC, model 2 in Table 1),

then the intruding unit that causes the erdrurs] is restricted to the phonem#./Since the

unit /z/ is present in the prime in both the lexico-phagatal condition deux ourddezurs])
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and in the phonological conditiomdux arbregdezarbr]), there should be more errors in
these two conditions than in the control conditimally, if the LC is attached to the end of
wordl (model 3, Table 1), then the intruding uh#attcauses the erra€furs] is /&z/. Since

this unit is not present either in the lexico-phagital condition or in the phonological
condition, priming should not modify the frequenoy errors compared to the control

condition.

Tablel

Subjects and procedure

The participants consisted of 30 monolingual Fresypbaking children, aged 3;1 to 4,6
(M = 3;8).

The task consisted of producing 32 wordl-word2 saqges (determiner-masculine noun)
on the basis of 16 pictures, 8 of which represettied word2s drawn once and the other 8
the same word2s drawn twice. Four of the word2gestawith a vowel, with two being
monosyllabic and two trisyllabico(rs 'bear’, arbre ‘tree’, écureuil 'squirrel’, éléphant
‘elephant’), and 4 with a consonasinge'monkey',cochon’pig’, balai 'broom’,ballon 'ball’).
The drawings representing the four word2s thatedawvith a vowel had already been used in
picture naming tasks involving the production @idons. In an analysis of the data collected
by Dugua (2002) from 200 children aged from 3 tgeéirs, Nardy (2003) established that the
non-response level corresponding to each of thmsewords varies between 5 % and 13 %.
By using a limited number of words that could beresented by easily recognized drawings,
we could be sure that the naming task would beraptished successfully. The appendix

displays certain characteristics of the target @er{frequency) and word2s (frequency and
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ratio of plural-orientation for the vowel-initialonns) used in experiment 1 as well as in the
following ones. Although the frequencies are not bgemeous in the complete set of stimuli,
it should be noted that, in the experiment 1, aé agein the other ones, we never oppose two

experimental conditions or two age groups on diffiéisets of stimuli.

In each priming condition, the children twice prodd each combination of each of the
eight word2s with the two wordlan (‘a’) anddeux(‘two'). As the consonant-initial word2s

alternated with the vowel-initial word2s, two LC&re never produced in succession.

In the lexico-phonological condition, the experirtendrew, for example, a picture of a

single bear and spoke the prime: &gr cette image, il N’y a pas deux ogwsth the correct

/z/ liaison)mais..'In this picture there are not two bears, buthe child then had to produce
the target sequenae ours 'one bear' with the determinen that requires the LG/ after

hearingdeux ours which has a /z/ liaison, in the sequendezfirs]. The experimenter then

presented a picture representing a single exengflane of the word2s starting with a
consonant, for exampleochon'pig’, saying:Sur cette image, il n'y a pas deux cochons
(without LC) mais..'In this picture there are not two pigs, but..lHeTchild then produced the
sequencein cochona pig' which does not require a LC in adults.sT$gries of vowel-initial
words inducing a liaison and consonant-initial wordsbiting a liaison continued until each
of the four vowel-initial target wordso(rs 'bear’,arbre ‘tree’, écureuil 'squirrel’, éléphant
‘elephant’) had been produced twice with the detennun. The same operation was then
repeated with the plural/singular order invertee, the prime was heard with the determiner
un and the target had to be produced with the detenndieux The order of presentation of
the vowel-initial and consonant-initial items waandomised in both of these number

conditions (plural heard/singular produced aite versa

In the phonological condition, the procedure was same but for one difference: the

heard noun and the noun to be produced were natame. For example, in the case of the
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vowel-initial nouns, the children heard the seqeaheux ourstwo bears' with az/ liaison

and had to produce the sequenoearbre'a tree' which requires an /n/ liaison. The saras w
true of the consonant-initial nouns: for examples thildren heardeux cochonstwo pigs'
and had to producen balai'a broom'. As in the preceding condition, the itprasentation
order was randomised. However, the correspondemteebn the heard noun and the
produced noun was not. As far as the vowel-initiatds are concerned, the noanre could
only be produced after heariogrsandvice versaSimilarly, the nouréléphantcould only be

produced after hearingcureuilandvice versa

The same procedure was employed for a third tinteercontrol condition. This time, the
participants produced sequences consisting of arrdeter and a vowel-initial word that
induced a liaison (e.gun our9 after hearing a sequence consisting of a detemand a
consonant-initial word that did not induce a lisnge.g.deux balaiy Thus, the children had
to produce a liaison without previously hearing &eotliaison. Sequences in which the target
to be produced did not contain a liaisam pallonheard,un singeproduced) alternated with
sequences in which the target required a liaisonb@llonheard,un arbreproduced). In the
same way as in the first two conditions, the itamspntation order was randomised whereas
the correspondence between the produced noun andetivd noun was not. As far as the
vowel-initial nouns are concerned, the producedns@ibre, ours, écureuil, éléphamiere

always preceded by the heard nooashon, ballon, balai, singespectively.

Overall, each child therefore produced the sameeggiences in each priming condition:
16 with a consonant-initial noun (eign cochoh and 16 with a vowel-initial noun (e.gn

ours). Only the latter, i.e. those requiring a liaisarere processed. Of these, 8 responses in

each condition were associated with a target Iraigbfollowing the determinedeuxand 8

others with a liaisom/ following the determineun.
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Half of the children were presented with the lexpdwnological condition followed by
the phonological condition while the other half @epresented with the phonological
condition followed by the lexico-phonological cotidn. All the children were then subjected
to the control condition. In each condition, theurpl/singular order of the targets was
counterbalanced. The three conditions were predente single session that lasted about

twenty minutes.

Results

When all three conditions were confounded, thewf)ests produced 222 expected errors,
l.e. 15 % of the wordl-word2 sequences in whichd&ostarted with a vowel. The mean

number of errors per subject and per condition 2v48 for 16 sequences produced.

Table?2

When the target liaison was ati fiaison after the determinen, the expected errors were
of the type #/ replacestd/. In contrast, when the target waszéliaison after the determiner

deux the expected errors were of the typé replaces/. The scores on expected errors

(Table 2) were analyzed by means of a 3 priming itimmd (control, lexico-phonological,

phonological) x 2 target liaisons(/after the determineaun vs £/ after the determineteuy
ANOVA. We report both by-participants (F1) and gmns (F2) values.

Errors of the typen/ replaces 2/ were significantly more frequent (F1(1,29) = 6.98
p <0.025 ; F2(1,3) = 8.45, p < 0.10) than thos¢heftype #/ replacest/. The effect of the

prime was significant (F1(2,58) = 8.86, p < 0.00F2(2,6) = 7.93, p < 0.025) but the

interaction was not (F1 and F2 < 1). Errors werearfoequent in the lexico-phonological
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condition than in the phonological condition (F2Q), = 9.70, p <0.005 ; F2(1,3) =8.22, p <
0.10) and than in the control condition (F1(1,2916:54, p <0.005 ; F2(1,3) = 7.88, p
< 0.10), with no difference being observed betwéenatter two conditions (F1 and F2< 1).

Discussion

One initial result confirms the early availabilay /n/ in the liaison errors. A second result
reinforces our central hypothesis. In comparisotithe control condition, the liaison errors

increased when the prime contained the liaison-weetfience but not when it contained the

liaison alone. For example, when the children h¢auds] in [dezurs] they were more likely
to produce the erroidzurs] whereas hearing/ in [dezarbr] did not increase the frequency

of the error €zurs]. This higher level of errors in the lexico-phoogical condition persisted

irrespectively of the type of expected error (thietiaction between the priming condition and
the target liaison was not significant). Finallye tby-items analysis suggests that the influence
of the priming condition was largely independenthad word2s. Despite the small number of
items, the F2 associated with this effect was figamt and the F2 values associated with the

pairwise comparisons were marginally significant.

This pattern of results does not conform to thesegmental phonology framework. If the

children's errors simply resulted from filling abs#ract position C with a phonetic content

taken from the context, then simply hearinag ih the prime flezarbr] should be enough to

cause the errordzurs]. On the other hand, this pattern is compatibléhwie usage-based

view that various LC's are attached to the onsetltérnative exemplars of the word2.

Hearing the exemplarzifirs] in the prime activates its representation andeases the

likelihood of the error €zurs]. The same process means that hearing the exeimpls]
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provokes the errordpnurs]. Although these results seem clear-cut, theierprietation

requires two further observations.

The first consideration takes into account resodtphonological priming experiments in
children. Brooks & MacWhinney (2000) have shownt ttlaildren aged 5 to 12 years name
pictures faster when the pronounced word sharesaime onset consonant as the heard prime.
Observing that the phonological priming does notuocwhen the auditory stimulus is
presented prior to the picture, the authors concthdethis effect concerns the generation of

the speech plan: the onset of the heard word priesctivation of a similar onset in the

phonological buffer. In the phonological conditioh experiment 1, the exemplaratbr/,
present in the primedpzarbr], shares the same onset as the intruding exenyilrs/ that

causes the errotfzurs]. One could thus expect a priming effect in thimdition, which is

not the case. In this experiment, the prime is chdsafore the presentation of the picture.
Moreover, we observe the effect of priming on eetlicitation and not its ability to shorten
the reaction time for the production of correct édgrin these conditions, it appears that the
results obtained by Brooks & MacWhinney cannot lealy applied to experiment 1.
However, further priming experiments should beiedrout to specify the organization of the

exemplars in the lexicon.

The second observation concerns the well-establistaet that the frequency of
phonological errors on the initial consonant dosblhen the word interacts with another

word which shares a vowel with it (Stemberger, 1980s therefore possible that each of the

children memorized a single, unique variant of eadnd2 (for examplentirs/) and that

hearing the other variant in the lexico-phonolofjicandition (zurs]) resulted in the

replacement of the initial consonant. For purelprmdliogical reasons, a prime that shares a

vowel with the target in the lexico-phonological ddon (e.g.deux oursas a prime foun
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ours) should lead to the perseveration of the LC’shia butput more than a prime that is
phonologically distinct (e.gdeux arbres'two trees' in the phonological condition @eux

cochons'two pigs' in the control condition). In this caslee liaison errors would not result

from the replacement of the exemplaugs] by the exemplarzurs] but from a well-known

phenomenon involving the substitution of initial sonants. However, one argument weakens

this alternative interpretation of liaison errors.

A phonological substitution error on the initiabslent should lead to the initial segment

of the word2 being replaced by a wide variety aismnants. For examplégux ourscould be

produced asdekurs] due to the interaction betweeruks/ and /kirs/ (course'running’). But

the LC errors are primarily restricted to replacatady other LC’s or by the /I/ which results
from elision of the article¢e andla. We reanalyzed the errors collected by Dugua (RO06
during a picture naming task involving 200 childeeged between 2 and 6 years. The wordls
and word2s were the same as in experiment 1. 14,#4#& word1l-word2 sequences produced
by the 200 children, we noted 228 incorrect liaisores 15.5 % of the productions. Among
these errors, 223 (i.e. 97.8 %) took the form efititrusion of the most frequent liaisons or of

the /I/ which results from the elision. Only 5 e 2.2 %) involved other consonants and

were produced by children aged 4 years or lessgmpecifically: d/, /k/ and &/). The errors

which affected the liaisons were not common phono&dgerrors: disregarding any priming
effect, in most cases the liaisons were replacedtbgr liaisons or by the elision /I/. The
incorrect liaisons which children produce are tl@eenot ordinary phonological substitutions
which consist of changing an initial consonant. Tiast direct way of interpreting the results
of experiment 1 is therefore to accept that thersrresult from the alternation of word2
exemplars starting with different LC’s. One of theals of the experiment 2 is to consolidate

this conclusion.
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Experiment 2: | mperative task

The aim of this second experiment was to identify different exemplars of the word2s
and to observe how their availability changes betwthe ages of 2 and 6 years. The task
consists of calling to puppets of animalufs, viens idi'Bear, come here!). Since this task
induces the production of word2s that are not mtedeby wordls, it tells us about the
likelihood that the various exemplars of word2 v produced when the constraints exerted

by wordl are neutralised.

An initial question relates to the production of \ehnitial variants (/urs/ foours, /arbr/
for arbre 'tree’). We can ask whether these variants arepres an early stage in the lexicon
or whether they stem from a late resegmentatiothefconsonant-initial exemplars. This
second solution was considered by C6té (2005, Iseeviorel, 1994) who argues that the LCs
gradually become detached from the word2 and areitiserted by epenthesis when children
have learned to predict the correct LCs as a fanctif context. The vowel-type variants
would be the result of this detachment and the sions errors les arbrespronounced
[learbr], without LC) would correspond to an inteuiate stage during which detachment
occurs even though epenthesis has not yet commealtethatively, we can imagine that the
vowel-initial variants of certain word2s are retee at an early age in contexts where they are
preceded by a wordl which does not induce anyola{®li arbre 'pretty tree’). In this case,
the omissions would result from the insertion of treealic variant in a schema of type

les+ X.

A second question relates to the production ottresonant-initial variants. In a corpus of
665 errors produced in a natural situation by allsgpirthaged between 2;1 and 3;7, Chevrot &
Fayol (2001) observed that she produced 41 liaisdatisout a wordl in utterances starting
with word2. For example, at 2;10, she referred nicaae 'donkey' using a consonant type

variant situated at the start of the utterancen]jn@ur model predicts that such productions
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should be observed in most children and then disappten they learn to associate the
various exemplars with different contexts.
Subjects

Two hundred children aged between 2;4 and 6;1rilised over four age ranges
(Table 3), took part in this experiment as wellimghe following two. Table 3 shows the

organization of the sample.

Table3

Material and procedure

We used four animal puppets with names which stdht a vowel:ane'donkey' écureuil
'squirrel’, éléphant 'elephant’,ours 'bear'. These names are identical to those used in
experiment 1, except thatbre 'tree' was replaced by the masculine naoagiven that it is
unlikely that anyone would want to call to a trés. distracters, we used three other puppets

whose names started with a consonaot¢hon'pig’, chien'dog’,perroquetparrot'.

At the start of the pass, the child had to choope@pet from among the distracters and
place it in front of him/her. The other six puppetsre left on the table, next to one another,
facing the one chosen by the child. Adopting the aflthe chosen puppet, the child then had
to call his or her « animal friends » by their nam@rder to summon them to come and join
them. The experimenter illustrated the instructibpsalling a distracter, for examplehien,
viens ici !'Dog, come here!'. Initially, the child called #ifle puppets and the experimenter
moved them forwards as they were called. Oncénalpuppets had been called, the same task
was restarted in order for the child to producehierpwel-initial nouns, with each of the

puppets corresponding to the donkey (ane), squi@alreuil), elephant (elephant) and bear
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(ours) being called twice. All of the children déed on the animals that they wanted to call,

with the order of production varying between sutgec
Results

In addition to the expected consonant-initial awavel-initial productions, we observed
productions with a definite or indefinite deternmirel’ours 'the bear' oun ours'a bear'. We
considered that such cases did not constituteanttes starting with a word2. As you can see
in Table 4, these responses are presented inthade ranges and represent a total of 20.1 %
of all the productior’s When all age ranges are taken together, the-hkiellvowel-initial
variants ¢urs! [urs] 'bear !") represent 64.3% of all the proilons. The variants starting with

Inl, Iz] or It/ (LC-initial productions) represedt&5.5 % of the produced utterances.

Among the LC-initial variants, productions startimith /n/ were more frequent (93 %)
than those starting with /z/ or /t/ (7 %). Thisfeience was observed in all the age groups.
Even the distribution in which the levels of /zdaltY liaisons were highest (14 % at 4 years of
age) exhibited a great preponderance of /n/ li@g86 %). We were therefore again able to
note the high level of /n/ liaisons in the errdfarthermore, the presence of a consonant other
than /I, /z/, In/ or /t/ at the start of the nowas marginal. Of the 1347 nouns produced with
apostrophe by the 200 children, we noted 373 oenuags starting with a consonant (/l/, /z/,
Inl, t, Ijl, Isl, Id/, IR/). Of these 373 cas@83 (97.3 %) involved the presence of one of the
LC’s or the presence of /I/. Only ten errors (2.Y iftvolved other consonants (/t/, /j/, Is/, /d/,
/IR/) and were observed in 8 children aged less thgears. As in experiment 1, the errors
recorded in experiment 2 cannot be considered dirary phonological additions since they

primarily involved the three LC’s and the /I/ whigksults from article elisions.

Due to the heterogeneous nature of the variancesparametric tests were used in place
of an ANOVA' to analyze the individual scores for vowel-init@bductions and LC-initial

productions. Vowel-initial productions did not clygnbetween age ranges 1 and 2 (Mann-
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Whitney U =948.5, p =0.4059), increased signifiba between the next two (U = 580,

p < 0.0001) and remained stable between age réhgesl 4 (U =1242.5, p =0.6694). LC-
initial productions fell significantly between abnsecutive age ranges (between ranges 1 and
2: U=1761.5, p =0.0148; between ranges 2 and 3:1015.5, p = 0.0350; between ranges 3

and 4: U = 1080, p = 0.0232).

If we look at the differences within each age range see that the percentages
corresponding to the vowel-type variants and thaseesponding to the LC-initial variants
were not significantly different in age range 1 [@gkon, z =-0.524, p = 0.6002). In age
ranges 2, 3 and 4, the vowel-type variants werdesically more frequent than the
consonant-type variants (range 2: Wilcoxon, z £28, p = 0.0018; range 3: z =-5.968,

p < 0.0001; range 4; z = -6.013, p < 0.0001).

Finally, an observation of the individual scoregath age range shows that 43 out of the
49 children in age range 1 produced at least onenlti@al variant. This proportion was
maintained in range 2 (40/50) and then fell in tht#er two ranges (21/52 and 24/49
respectively). Secondly, 30 children out of 49 prosbl at least one vowel-type variant in
range 1, and this proportion increased in rang&satd 4: 38/50, 50/52, 49/49. Thirdly, at all
ages, a large proportion of the children producetth bgpes of variants: 30/49, 29/50, 19/52

and 23/49 in ranges 1,2, 3 and 4 respectively.

Table4

Conclusion

The production of LC-initial variants at the staftan utterance is not specific to the case
observed by Chevrot & Fayol (2001). These varianésproduced by the majority of children

up to the age of 4 years, with their frequency ttiemnishing continuously even though half
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of the subjects continue to produce a small nundfethem at the age of 5-6 years.
Throughout this period of development, variantstistg with /n/ are more readily available
than those starting with /z/ or /t/. These restgiaforce those of experiment 1: in the early
lexicon, the LC are located at the start of thed@sr Since the errors persist when the word2
is produced without a wordl, the possibility of asiplexical resyllabification of an LC

attached to the word1 is totally excluded.

Vowel-initial variants are observed in more thalf b&children aged 2-3 years, the age in
which their frequency is not significantly differeitom the LC-initial variants. Their
occurrence increases rapidly between 3 and 4 yeardhey become more frequent than the
consonant-type variants with all children producthgm at the age of 5-6 years. The early
presence of vowel-type variants is difficult to wacile with the idea that they result from a
late resegmentation of LC-initial variants whenlat@n learn the correct liaisons (C6té, 2005;
Morel, 1994). At 2-3 years, the vowel-type variaate already available whereas only 36 %
of obligatory liaisons between determiner and naxencorrect in a naming task, as against 80
% at 4-5 years (Dugua, 2002: 62). We therefore auppe idea that the vowel-type variants
are retrieved from the input and that their ingertin schemas of typdeux+ X results in

omission errors.

While the two types of variants are present at y&ars, they subsequently develop in
different ways. The use of the LC-initial variard$ the start of an utterance declines
progressively whereas the use of the vowel-typeants increases rapidly at about 3-4 years.
This suggests that a generalization process isvedoin the ability to associate exemplars
with contexts. The aim of the following experimentsas to describe this process of

generalization.

Experiment 3: Pseudoword segmentation
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In the developmental scenario proposed here, ptmsuds underpinned by two
construction systems. The earlier system consistcltemas of typein + X or deux+ X

which contain no information about the nature @& kiaison triggered by the wordl1. Because

of this absence of information, children randonmgert one of the word2 exemplarsuffs/,
/zurs/, hurs/ for ours ‘bear’) in position X. Depending on the case in gfign, they produce

substitutions deux+ murs/), omissions deux+ /furs/) or correct sequencedgux+ /zurs/).

The second system appears later and protects speafi@ainst omission and substitution
errors. It consists of schemas which generalisedlaion between a wordl and the word2
exemplars which start with an LC triggered by thi@dl. For example, the schema+ /nX/
establishes a relation between and the exemplars which start with /n/ while theesna

deux+ /zX/ associategdeuxwith exemplars which start with /z/.

This second system has to be productive. In effeds, unlikely that a child will have
encountered, segmented and memorized all the ezesnpt all the word2s in French (for
example, the /n/, /z/ and /t/ exemplars of eacthefFrench nouns which start with a vowel in

adults). As a result, a child who wants to prodilneesequencan ami'a friend' but does not
possess the exemplaami/ which is required by the schermma + /nX/ will have to create it
by analogy with the complete paradigms that hehar Isas memorized. This possibility is
attested to by anecdotal accounts of errors ofyihe [€nebr] (instead olun zebreéa zebra’) in

which the child replaces the fixed initial /z/ o&breby the consonant /n/ which is precisely
the LC induced byin (Dugua, 2006; Wauquier-Gravelines, 2003). We cardidese errors to
represent an overgeneralization of an analogueepso@hich enables children to generate all

the word2 variants on the basis of the memorizesigtars.

The aim of experiment 3 was to describe the deweéopal evolution of the two

construction systems. The task consisted of askiegchildren to listen to pseudonouns
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preceded by a determiner which induces an LC anal éisking them to produce the same
pseudonoun in association with a determiner whezfuires a different LC. On the auditory
presentation of the pseudonoun, the preceding rdeter was either the singulamn ‘one’

which requires an /n/ liaison, or the pluddux 'two' which requires a /z/ liaison. In the

singular case, the consonant heard by the chiloeéneen the determiner and the pseudonoun

was /n/: for example, the child heand-n-ivak[&nivak]. In the plural case, this consonant

was /z/: for example, the child heatdux-z-ikafdezikat]. The child then had to extract the

pseudonoun heard tm-n-ivakand insert it in the contexeux__which requires the LC /z/;
alternatively, the child had to extract the pseuwdonheard irdeux-z-ikatand then produce it

in the contexun__ which requires the LC /n/.

During the auditory presentation, the children dat possess adequate cues permitting
them to decide whether the /z/ or the /n/ heardemx-z-ikator un-n-ivakwere LC’s or fixed

initial consonants as at the startzebre'zebra' onombril 'navel'. In effect, if adults are asked

to decide whether the acoustic sequdigecf] corresponds toin ceufan egg' with a liaison

in /n/ or toun neuf'a nine' with an initial /n/, their responses dd ddfer from chance
(Yersin-Besson & Grosjean, 1996). Even if acousiies are involved in the lexical
processing of the words which follow the LC (SpinélicQueen & Cutler, 2003), the lexical
information is necessary in order to resolve thendary ambiguity (Spinelli & Meunier,

2005). In the case of pseudowords or new words,léxical information is lacking. An input

such asun-n-ivak[®nivak] does not therefore make it possible to specifgtiver the noun

which follows the determiner un igak [ivak] or nivak [nivak]. It must therefore be accepted
that children are able to retrieve a vowel-inirakiant or even a consonant-initial variant on
the basis of this type of input. In the predictianade concerning experiment 3, we take
account of this uncertainty by listing the sequenebich result from inserting one or other of

the two variants in the first or second construcsgstem.
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The use of the first system results in two typeseaxjuences. Depending on whether the

children retrievenivak or ivak from the heard sequenasn-n-ivak they produce either

[denivak] or [deivak] by inserting the retrieved variant in the schateax +X. Thus the first

construction system necessarily results in the pribalu of sequences which either retain the
heard /n/ or /z/ or lead to their omission. The Hmdtion of the second system results in a
third type of production. In effect, whatever thariant retrieved from the heard sequence
un-n-ivak([nivak] or [ivak]), children create a sequenceathis compatible with the schema
deux +/zX/ which requires a variant starting with /z/.€eThse of the second system thus
results in the replacement of the heard /n/ by éliernating responses). We therefore predict
that the omissions or retentions of the heard cangonvhich are typical of the first schema,
will account for the majority of responses at amlyeage and will then tend to disappear,
while alternating responses, which are typicahef $econd system, should gradually come to

represent the majority of responses.
Subjects

The subjects who took part in these task were danges200 children aged 2;4 to 6;1 who
participated in experiment 2.
Material and procedure

We used four pseudowords to designate imaginarsnasi drawn in pictures. These
pseudowords took the form of masculine bisyllabards: [ivak], [ytRel], [ikat], [ysa]. None
of them had any nominal phonological neighbour ian€h either in the vowel-initial form
([ivak]) or in a consonant-initial form resultingoin a liaison or an elision ([nivak], [zivak],
[tivak], [livak]). The auditory presentation of thEseudowords and their production after the

determinersun 'one’' anddeux 'two' took the following form. Initially, the expienenter

presented the picture of the animal and said, xamgle: Sur cette image, il y a un-n-ivak

[&nivak] 'In this picture, there ig®nivak]'. Next, he showed the child a picture depicting t
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same animal drawn twice and the child had to sagt\Wk or she could see. In contrast, if the
auditory presentation of the pseudoword followed tleterminerdeux the child had to

produce it after the determinen.
We divide the pseudowords into two groups: the fimnsisted of [ivak] and [y&l], and

the second of [ikat] and [ysa]. Half of the childreeard the pseudowords of the first group
preceded byun and the pseudowords of the second group precegedelx with this
presentation being inverted for the other halfhe thildren. Using this procedure, no child
heard the same pseudoword precededrbgnd preceded bgeux.The order of presentation
of the four pseudowords was random but alternagtaeden the two groups, i.e. between the

two numbers.
Results

An initial result relates to the non-responses.elfect, out of the four expected
productions, 16 children in age range 1 and 3 odrldn age range 2 produced 2 or more non-

responses. Because of the impact on the validitthefscores, these subjects have been

removed from the following analyses.

Table5

Table 5 indicates that the level of retention & kbieard consonant fell between age ranges
2 and 3 (Mann-Whitney, z =-2.165, p = 0.03) antiveen ranges 3 and 4 (Mann-Whitney,
z =-2.309, p = 0.02). In contrast, the alternatiegponses increased between ranges 2 and 3
(Mann-Whitney, z = -3.612, p = 0.0003) and agaitwikeen ranges 3 and 4 (Mann-Whitney,
z =-2.085, p =0.037). Due to this crossed devakigal pattern, the mean retention level
was greater than the mean alternation level aragge 1 (Wilcoxon, z = -4.094, p < 0.0001)

and at age range 2 (Wilcoxon, z =-4.513, p < Q100At age range 3, the difference was no
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longer significant (p = 0.346). At range 4, altdim@ responses were more prevalent

(Wilcoxon: z =-2.527, p = 0.0115).

Omission-type responses were less frequent thaaothiee two types. With all ages taken
together, the mean value for such responses waswh8&as retentions reached 2.13 and
alternations 1.39. Finally, even if the curve forissions tended to fall, the differences
between consecutive ages or between the two extage®did not reach significance (Mann-

Whitney, p > 0.41 whatever the comparison).
Discussion

Retentions of the heard consonant are the martifastaf the first construction system
consisting of schemas of typ@a + X or deux+ X which contain no information about liaison.
The alternating responses result from the mobibradf the second system which consists of
schemas of typen + /nX/ or deux+ /zX/ which link a wordl to a class of variantaring
with a specific LC. The development changes inrheber of retentions and alternations
supported the predictions: the first system islabée at an early age and the second system
becomes operational later.

The omissions result from the convergence of tworaipms. First, children extract a

vowel-initial variant after hearing the pseudonotor: example ivak/ on the basis ofin-n-
ivak ([®nivak]) or /ikat/ on the basis ofleux-z-ikat([dezikat]). Secondly, they insert the
extracted variant into one of the constructions fribva first system:ivak/ is inserted into

deux+ /X/ and ikat/ into un + X. Contrary to the predictions, the omissions did cextline

with age even though they are an index of the abity of the constructions from the first
system. This result suggests that these constrgctemain just as available at 5-6 years as

they are at 2-3 years when children are requiredsiert vowel-initial variants.
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This possibility of inserting vowel-initial variastin the constructions coming from the
first system can be seen not only in pseudowordslisotin known words. In effect, in a task
requiring the naming of genuine French words dfiter determinersain and deux Dugua,
Chevrot & C6té (2003) observed that the liaisonssimoin rate varied from 20 % at 2-3 years
to 14 % at 5-6 years without there being any sigaift difference in the means for the age

ranges. This result will be discussed in the gdrisaussion.
Experiment 4: Naming wor ds of type zébre

The productivity of the second construction systenseen in errors which consist of

replacing a consonant at the start of a word withL& which is compatible with the

preceding word: production ofghebr] for the sequencan zeébre'a zebra'. Since these are

generalizations, their change during developmemulsh be similar to that of the errors
observed, for example, during the acquisition sbaémorphology: an increase followed by a
decrease. To date, these errors have been recordgdsporadically during case studies
(Dugua, 2006; Wauquier-Gravelines, 2003). The aifnewperiment 4 was to gather
systematic data to describe their developmentaépaand assess the proportion of children

in whom they occur.
Material, procedure, subjects

We designed a naming task including four mascuhoens: nombril, nuage, zébre,
lavabo (‘navel’, ‘cloud’, 'zebra’, 'washbasin’). The gecharacteristic of these nouns is that
they have an initial consonant which, in anothertext, could be a liaison (/n/ or /z/) or the
consonant /I/ resulting from the elision of thades le andla (‘the’). Each of these nouns is
involved in the errors which Dugua (2006) notedha utterances produced by a young girl
between the ages of 2;1 and 6;4. Furthermore, efitiese nouns corresponds to an object or

animal which can be easily represented in a picture
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One or two exemplars of each of the four nouns vadmgicted in a series of pictures
which the children had to name. Thus, the picturaing task elicited the production of the
four target nouns after the determinem, which induces an /n/ liaison, and after the
determinerdeux which triggers a /z/ liaison. Even though theeordf presentation was
random, we nevertheless made sure that the samenasunot produced twice in succession.

The subjects were the same as in experiments 3.and
Results

Four types of errors affecting the initial consosaot the wordshombril, nuage, zébre,
lavabowere observed. First, in the word1l-compatibleaepinents, the children replaced the

initial consonant of the noun with the LC trigget®dthe preceding determiner. For example,
they saidun nebre ([€nebr], 'a/one zebra') instead afn zebre ([&zebr]), with the
replacement /n/ being precisely the LC that thesmeiner un triggers; or they saidleux
zombrils([dez3bril], 'two navels') instead afeux nombril§[den3bril]), where the /z/ is the
LC that the determinetleuxtriggers, etc. These productions constituted theerplization
errors that we expected. Second, in the wordl-ipadible replacements, the children
replaced the /z/ afébreby an /n/ after the determindeux([denebr]) even though /n/ is not
the LC that this determiner triggers. Third, inemsvhere the initial consonant was omitted,
the children spoke the sequengezebrewithout the initial /z/ of word2:gebr]. Fourth, we

also observed cases in which the initial consooatite target words was replaced by a /I/ and

not by a consonant which can act as a liaison (zé.pr /n/). In such cases, the children

producedun lébre([c&lebr]) instead ofun zebre

The mean individual percentage vafuaad the total number of errors for each type and
each age range are presented in Table 6. It capdyethat only the replacements compatible

with the wordl1 had a significant impact. Withouffelientiating between the age ranges, their
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percentage of occurrence was greater than thaheofother types (whatever the pairwise
comparison using the Wilcoxon test,<z2.574, p<0.01) but the other types do not
differentiate between pairs (Wilcoxonzz1.378, p> 0.1683). Furthermore, the replacements
compatible with word1l changed with age (Kruskal-WgaH = 16.114, p < 0.0011) whereas
this was not the case for any of the other threegyof error (irrespective of type, Kruskal-

Wallis, H< 0.731, p> 0.8659).

Table6

This change in replacements compatible with thedv@an be seen more clearly when we
compare them with the non-compatible replacemeNtther of these two error types
changed between age ranges 1 and 2: the appaaase was not significant either for the
compatible errors (Mann-Whitney, p = 0.6035) or fbe incompatible errors (p = 0.3774).
From the third age range onwards, the two curvesrge. The non-compatible errors stagnate
at a very low level and the differences betweenstimxessive age ranges are not significant
(p>0.5675). The compatible errors increase signiflgabetween age ranges 2 and 3
(U=757.000, p<0.0001) and then decrease siugmifly between age ranges 3 and 4

(U = 907.000, p = 0.0024).

In order to assess the proportion of children produwordl-compatible replacements in
each age range, we restricted our analysis to thaisiects who produced at least two of the
eight expected determiner + noun sequences. lctetige high level of non-responses and
lexical substitutionsyn ane'a donkey' instead afn zébrea zebra') observed in the youngest
subjects reduced the probability of this type abelbeing produced. For each age range,

Table 7 indicates the total number of children, thenber of children who produced at least
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two expected sequences, the proportion of suclreimlwho produced at least one word1-

compatible replacement.

Table7

It can be seen that the proportion of children pooty the expected errors increased
sharply at around age 4-5 years and then fell agfaR6 years. At 4-5 years, all the children
produced at least two target determiner-noun semseand more than half replaced the initial
consonant of the wordsombril, nuage, zébre, lavabeith a word1-compatible LC at least

once.
Discussion

Errors consisting of the replacement of initial caments with an /n/ or /z/ compatible
with the wordl are not specific to the children efved in the case studies conducted by
Dugua (2006) and Wauquier-Gravelines (2003). Theysers were also observed between
determiners and nouns in more than half of the &-y@ar-old children who took part in
experiment 4. Their individual frequencies and tienber of children who produced them
culminated at about 4-5 years, the age at which lével of correct liaisons between
determiners and nouns rose to above 80 % (Dugu@§)2dhis co-occurrence of the
generalization of correct liaisons and the pealorerate strongly suggests that we are

witnessing a process of regularization.

As mentioned above, we consider this pattern afrerto be an indication that the item-
based constructions of the typeux+ /zX/ linking a wordl to a set of /z/-initial word2
exemplars are becoming productive. Due to this prtwdty, children modify the known form
nuageinto zuage in order to fit the schema based on the wdedix However, another

possibly more direct interpretation exists (Waug@eavelines, 2003). This consists of
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accepting that these errors occur when childreaclatthe LC to the wordls. The lexical

representations of the determinersand deuxare thend&n/ and fez/, terminating with /n/

and /z/. When children are confronted with the semfation of the worchuagein the

sequencednyag/ (un nuage'a cloud’), they start with the known lexical fori@n/ and

position the word boundary after the /n/. They d¢fime arrive at the incorrect

segmentationykg/ for the wordnuage If they re-use this formysg/ after the determinedéz/

equipped with the final LC /z/, they produce what Wave termed a wordl-compatible

replacement errordézyaz/. If this hypothesis is correct, this type of ervaould not reflect

the productivity of schemas of the tygeux+ /zX/ but instead the emerging ability to encode
the LC at the end of the wordls and to segment kmit&al word2s. In this case, the

alternating segmentations of the determiner + pssugo sequences in experiment 3 would

have a different significance. In effect, the prdce of [dezivak] after hearingun-n-ivak

([enivak]) would primarily indicate the ability to retriewbe form fvak] and combine it with

a lexical representation of the determimiux equipped with a final /z/. It is therefore
essential to choose between these two possiblgiatations of the errors. To this end, we

conducted an additional experiment based on a jedgof acceptability task.
Experiment 5. Judgments of the acceptability of words of type
zébre

If an incorrect segmentation leads children to mereathe form yag/, then they should
accept the sequencegag] as a variant of the wonduage In contrast, if the errodézyag/ is

due to a modification of the memorized fornydz/ in order to fit the schemadeux+ /zX/,

then children should acceptyjag] as a variant of the wonguage
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Subjects

This experiment involved 123 children aged betw2ghand 6;3, an age range which
includes the error peak observed in experiment dneNof them had taken part in the

preceding experiments.
Material and procedure

These subjects performed two tasks. First of htythad to name, in a random order,
sixteen pictures which required them to produceceéweach of the combinations of the
determinerain anddeuxwith the nounsiombril, nuage, zébre, lavalfmavel’, 'cloud’, 'zebra’,
‘washbasin:)They then took part in a judgment of acceptabtiisk. They heard each of the

words from the production task in isolation andtwo forms, i.e. in their correct form
([nyag]) and without the initial consonantygz]). The two forms were spoken by two puppets
which were controlled by the experimenter who painto the picture of a cloud and,
speaking normally, made one puppet sayaf] and the other safyag]. The child had to
point to the puppet which he or she thought hadepohe word correctly. Each pair of words

corresponding to the four words was presented twiasach of the possible ordersy(gz]-

[vag] and [yaz]-[nyag]), with each child making sixteen judgments, faur for each word.

Our analysis consisted of observing how the childsao made errors during the production

of a specific noun judged this same noun. This an®to asking the following question: do

children who make the erroddzyag/ know that the worchuagestarts with /n/ or do they
think that the word isylg/?

Results

During the production task, 16 children made ermstsch consisted of replacing the

initial /I/ of lavabowith an /n/ or /z/ compatible with the precedingedminer. During the

judgment task, these children chose the folamapo] 2.75 times on average and the form
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[avabo] only 0.93 times. These two means are signifigadififerent from the random value 2

(bilateral, univariate t-tests, p < 0.045), so mgitthe choice oflgvabo] nor that of hvabo]
can result from chance. The judgments were iddniitathe nine children who made
production errors omombril The mean judgment value corresponding to the flafhril]
was 3.22, while that corresponding bi1fil] was 0.79 (bilateral univariate t-tests compared t
random value 2, p = 0.01). The same was true oéigiie children who made errors pébre
mean score for the choice afepr]: 3.5; mean score for choice ofbf]: 0.5 (bilateral
univariate t-tests, p = 0.0008). As far as thiselatvord is concerned, the formyaz] (m =
2.8) was chosen considerably more often than tira fgag] (m = 0.4), but only this second

mean was significantly different from the randontuea? (t-test forfiyaz]: p = 0.37, t-test for

[yag]: p <0.02). It should be emphasized that the nunatbesubjects was small since only

five children made production errors pnage However, three of them had a maximum score

of four judgments in favour ofnjaz]. They therefore produced the erralofyaz] even

though they were certain thauage starts with the consonant /n/. Since the same was

observed for the other three words, we concludettigawordl-compatible replacements were

not due to incorrect segmentations such yeg// Instead, these errors result from the

productivity of schemas of typgeux+ /zX/ whose implementation during production résul

in the on-line transformation of the memorized fdnyag/ into [zyag].

General discussion

In the linguistics field, liaisons are often usexliadicators of interactions between the
various levels of language organization: phonologxicon, morphology, syntax and

sociolinguistic aspects (Chevrot, Fayol & Laks, 200The current study pursues the same
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goal but in the developmental field. It presents doaduments a model which weaves together
several issues: progress in the production ofdr@sthe segmentation of new words when the
lexical boundaries are unclear, the long term kraion of the word form in the lexicon, and

the formation of item-based constructions.

The analysis of the child errors (discussion of expent 1 and results of experiment 2)
strongly suggests the specificity of liaisons. kedieat least 97 % of the substitutions affecting
liaisons take the form of another liaison or thisieh /I/. Cases in which a liaison is replaced
by a segment other than /n/, /z/, It/, /Il occutyosporadically in the youngest children.
Moreover, at the age of 2 to 3 years, less thako5f the liaisons between determiner and
noun are produced correctly in a denomination {&evrot, Nardy, Barbu & Fayol, 2007;
Dugua, 2006) whereas 70 % of French consonantsarectly produced at the age of 24
months (Vinter, 2001). Thus, it does not seem ptsdio consider the LC's as ordinary
consonants subject to ordinary phonological suligiit®. The high level of liaison errors
once again emphasizes their specific nature whiehtake into account by supporting the

hypothesis of an early system of alternating exanspl

In experiment 1, the results of a task which induesors by means of intermodal priming
in fact suggest that children aged 3 to 4 yearsgssmultiple lexical exemplars of the words
which follow liaisons in speech, with each of thesemplars starting with a specific LC (for
example /nami/ and /zami/ for the waachi 'friend’). This result strengthens the centrahide
of stage 1 of the developmental scenario: wherdml segment word1-LC-word2 sequences

(les amis[lezami] 'the friends'), they favour initial CV $&bles. They therefore attach the

liaison to the start of the lexical representaidrword2 (Zami/). Since they encounter each

word2 preceded by different LCs, the maintenancéhefCV segmentation in each context

results in the memorization of various alternatexgemplars of the same wordZaphi/,

/nami/, etc.).
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This conclusion is supported by a second pieceidkace. Chevrot et al. (2007) observed
898 liaison errors produced by a small girl agetiveen 2;1 and 6;4. A word-by-word
reanalysis of the data shows that 122 word2s wer@ved in these errors, i.e. an average of
7.3 occurrences for each word2. Of the 28 word2k am above-average level of occurrence
(7.3), 21 were preceded by at least two differemtsonants and 9 by at least three different
consonants. These results consolidate the obsamviitat one and the same child produced
the word2orage 'thunderstorm’ preceded by /I/, /n/ and /z/ withirperiod of just a few

minutes (Chevrot & Fayol, 2001).
In experiment 2, an imperative task showed thatntlagority of children aged 4 years or

less produce at least one consonant-initial vaaartie start of an utterancedh] instead of

[an] to sayAne!'Donkey!) and that the production of such vasgmrsists through to the age

of 5-6 years. Word2 exemplars starting with an L@ therefore certainly available in

children's lexicons. From the age of 2-3 years,uhwel-initial variants (@n] for Ane)) are

also available since they are as frequent as tmsoo@nt-initial variants. They become

predominant at about 3-4 years.

The aim of experiment 3 was to test the availgbitif two item-based construction
systems. The first system (stage 1) consists ofrgeeehemas which include no information
about the liaison which follows a wordin(+ X or deux+ X). The constructions formed in
the second system (stage 2) link each wordl tassabf word2 exemplars starting with a
specific LC (n + /nX/ ordeux+ /zX/). The task consisted of extracting a pse&wdm from a
heard sequence and then producing it with a detemmof opposite number. The results
suggest that as of the age of 5-6 years, consingtvhich contain information about liaisons
become more available than those which do not comiés information. We also noticed a

slight but persistent tendency to extract a vowdlal variant and include it in the

constructions issuing from the first system (foammple, extractingikat] on hearingun-n-
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ikat, inserting this form in the schendaux+ X and producing the sequericwikat] without

an LC). Since the late persistence of liaison oimms®rrors was also observed between
determiners and real nouns (Dugua, 2002; Duguh, &0®3), we must accept that the X slot
in the constructions from the first system can beupied either by a vowel-initial or by a
consonant-initial exemplar. This variability raigee general question of the relations that are

established between exemplars and constructions.

Conventionally, we think of constructions as geheations performed on the basis of
relations established between memorized sequencgmut this generalization necessarily
deleting the concrete expressions which lie atatt (Kemmer & Barlow, 2000; Tomasello,

2003: 106). Within this conception, the schedes + /X/ emerges at an early age from the

establishment of connections between sequencesasudttij], [dezami], [dezebr] (des filles

'girls’, des amisfriends',des zébre&ebras'). At the same time, the schamat+ X results
from hearing sequences containing the determinein young children, the X slot of these
schemas may be occupied by exemplars starting avithvowel or any consonant. Later,

when children have stored a sufficient number glusaces which exhibit the correct relation

betweendesand /z/ (flezarbr], [dezami], [dezebr], des arbrestrees',des amisfriends’,des

zébreszebras') or betweam and /n/ (f€narbr], [®€nami], [&ndbril], un arbre'a tree'un ami

‘a friend',un nombril'a navel’), they develop a second system of schewhéch generalize
these relationsdes + /zX/ andun + /nX/). When this second system is available, the
segmented exemplars starting with /n/ are insentedschemain + /nX/ and the segmented
exemplars starting with /z/ are inserted in the sGhdes+ /zX/. As a result, the liaison
substitution errors tend to disappear. However sttiteemas in the first system remain active.
By default, they accept the exemplars which statth wny consonant other than /z/ or /n/ as

well as those starting with a vowel. In this lattase, the result is a word1l-word2 sequence
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without a liaison. We would therefore expect liaismmissions to persist while substitutions

disappear.

The aim of experiment 4 was to identify the freqyeand developmental evolution of
errors affecting nouns which, in adult speech stéh a fixed /n/ or /z/des nombrilsnavels'
pronounceddes zombrils These errors are indicators of the productivfythe stage 2
constructions which include liaison-related infotioa. In effect, children create exemplars
starting with /n/ in order to satisfy the requirerteof schemas of the typsm + /nX/ and
exemplars of the type /z/ to satisfy the requiremeaftschemas of the tymes+ /zX/. The
results of a naming task which required the pradacbf the determinersin and deux
followed by the nounsombril, nuage, zébre, lavab@navel', ‘cloud’, 'zebra’, 'washbasin’)
showed that the pattern of errors is identical hat tof the regularizations observed in
morphological development: their individual frequgrand the proportion of individuals who

make such errors both peak at around 4-5 yearsebtiting again.

Finally, the judgement of acceptability task in ement 5 weakened the alternative

hypothesis which holds that these errors are dumdorrect segmentation of the word2

(nombrilwould be memorizedbril/ and then used after the determidesaccompanied by a

final LC /z/). In effect, the children who make sieeerrors know perfectly well that the

word2s in question start with an /n/ or a /z/ antdwith a vowel. We therefore maintain that

the error flezdbril] is produced when the scherdas+ /zX/ modifies the memorized form
In3bril/.

The developmental scenario underpinned by this o$etesults raises a number of

theoretical questions which we discuss below.

In our opinion, the segmentation of lexical iterm&l ahe formation of morphosyntactic

schemas are two aspects of the same developmentaspr It is by establishing relations
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between memorized chunks that children simultadgossicceed in constructing an
independent representation of the noun and are tablgeneralize the determiner-based
schemas. When the stock of memorized chunks ineseaisd changes, the possibilities for
generalization develop. Consequently, the scheniashvepecify liaison-related information
can only emerge when children have memorized acgrif number of determiner-noun
sequences containing a LC. This concept presuppbatshere is a high level of interaction
between lexical development and morphosyntacticeldgvnent and that the phonological
level is also involved. In effect, the stage 2 sohe (in + /nX/, deux+ /zX/) may regularize

the initial segments of the word2 exempladgux nombrilStwo navels' pronouncedeux

zombrils [dezdbril]). This aspect of the developmental scenario pressgs that the

mobilization of these schemas simultaneously ats/ainits which are represented at the
phonological level. As Stemberger (2004) has netid regard to the possibility of priming

regularized forms of the English past tense by meémsvowel situated in the subject noun,
this type of interaction requires the simultanequ®cessing of morphosyntactic and
phonological information. If we remember that schsnare connectivity patterns between
chunks with phonological content then it becomezarcthat their activation simultaneously

mobilizes phonological material.

More generally, our developmental conception isrgjty compatible with Bybee's ideas
(2001), which were developed with adult subjectmind and which allow us to consider the
subsequent development of this system of altenmatio Bybee's model, words, inflected
forms and frequent word sequences are memorizdtieinexicon and linked together by
schemas which encode phonological and semanticrajeaaions. Certain liaisons are
therefore memorized as phonological elements ptesdhese chunks. The establishment of
relations between these chunks results in produgehemas which may generate liaisons

which the subject has never actually heard, anghiticular incorrect liaisons which persist,
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albeit very infrequently, in adults (Desrochers94p Within this perspective, the production

of the incorrect liaisomuit-z-arbres([yizarbr] 'eight trees') consists of activating the specifi

schema which includes the liaison ([DETERMINER-pAel]-NOUN]pra) rather than the
general schema in which it is absent (DETERMINERtNDyua). Moreover, the
competition between the two schemas accounts #®@rvdriation in some liaisons whose
gradual disappearance from the French languagessietake the form of regularization due

to the weakening of the least generalized schema.

We would like to emphasize the continuity betwele@ model of acquisition which we
have proposed here and the ideas concerning addibrmance set out by Bybee. The
schemas of the typan + /nX/ or deux + /zX/, which are characteristic of stage 2, may
potentially evolve in various ways during subsequaevelopment. If we accept that the
constructions themselves are organized graduallg astwork (Kemmer & Barlow, 2000;
Tomasello, 2003), then the establishment of relatioetween different schemas involving a
plural determiner and the /z/ liaisote(ux+ /zX/, trois + /zX/, plusieurs+ /zX/, 'twa', 'three’,
'several’) may result in a more abstract constvaatthich associates the /z/ liaison with plural
forms (in Bybee’s view: [DETERMINER-z-[vowel]-NOUN}a). To summarize, the
constructions in stage 2 of the developmental scenmay evolve towards lexical
reorganizations and the encoding of more abstradrmation, in particular at the

morphological level.

In a chapter summarizing studies into the acquoisitdf alternations in a variety of
languages, Bernhardt & Stemberger (1998) commeontenlir lack of knowledge of this field.
They noted a number of errors in the selectionlofrerphs which apparently functioned in a
similar way to liaison errors (for example, errorshe selection of tha andan variants of
the English indefinite article). The results of tfiee experiments presented in this article

show that liaison is a particularly effective wayexiploring this field. In effect, it consists of

a7



a phonological alternation situated between twodspthe first of which frequently belongs
to a closed grammatical class (clitic, determin@ce liaison errors are indicators of
segmentation activities, the acquisition of thiemdation makes it possible to observe the way
in which children integrate phonological, lexicahda morphosyntactic information. The

constructionist approach offers a representatifaradat favourable to this type of integration.
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Appendix

Material used in experiments 1, 2, 4 and 5.

Frequencies (occurrences per million) are giventi® French data base Lexique (New,

Pallier, Ferrand & Matos, 2001). The plural orig¢ioa of the vowel initial word2s was

obtained by the judgments of 70 native French-spga&dults who chose the more familiar

between two sequences (eun, ours'one/a bear' des ourssome bears’). For each noun, we

established a ratio that gave the tendency fonthun to be plural: Number of plural choices /

(number of plural + number of singular choices)radio close to 1 suggests that a noun is

more often employed in the plural form and is mideely to be preceded by the /z/ liaison.

On the contrary, a ratio close to 0 suggests a @émigaingular use of the noun. Chevrot,

Chabanal & Dugua (2007) have shown that this juddrbased ratio correlates with the

assessment of the plural orientation using a Frelath base.

Determiners: Experiments 1, 4 and 5 Frequency
un 'a/one’ 13617
deux 'two' 1558
Consonant-initial nouns: Experiments 4 and 5
lavabo 'washbasin' 17
nombiril 'navel’ 5
nuage ‘cloud’ 77
zebre 'zebra' 5
Vowel-initial nouns: Experiments 1 and 2 Frequency Ratio towards the plural
ours 'bear’ 17 0.307
arbre 'tree ' 208 0.604
élephant ‘elephant’ 15 0.293
écureuil 'squirrel ' 10 0.254
ane 'donkey’ 19 0.137
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Tablel
Experiment 1 — Presence of the intruding unit i plnime as a function of the three possible lexstaluses of the LC (targetn ours'a bear
with LC m/ ([enurs]); expected error: replacement of /n/ b¥([&zurs]).

Lexico-phonological condition Phonological condition Control condition
heard prime:dozurs] heard prime:dozarbr] heard prime:debale]
Replacement unit in the error (deux ourstwo bears') (deux arbregtwo trees) (deux balaistwo brooms)
asafunction of the locus of
lexical attachment of theLC : - - - _ : :
Units activated by Replacement Units activated by Replacement unit  Units activated Replacement
the prime unit present in the prime present in the by the prime unit present in
the prime prime the prime
Model 1: LC at beginning of [do] yes [do] no [do] no
2 variant
word2 variants _ [zurs] [zarbR] [bale]
Replacement unitzlirs/ (zours)
Model 2: L C independent [do] yes [do] yes [do] no
Replacement unitz/ [2] [2] [bale]
[urs] [arbR]
Model 3: LC at end of word1l [doz] no [doz] no [do] no
iant
variants [urs] [arbR] [bale]

Replacement unif€z/ (un-z)
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Table?2

Experiment 1- Error elicitation in three priming clitions (mean scores, standard deviations)

In/ replacesz/ Izl replaces /n/ Total
errors errors
Lexico- 2.17 (2.62) 1.17 (1.91) 3.34 (3.42)
phonological
condition
Phonological 1.67 (2.26) 0.40 (1.04) 2.07 (2.46)
condition
Control condition 1.67 (2.29) 0.33 (0.66) 2.00 (2.30)
Total 5.50 (6.91) 1.90 (3.19)
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Table3

Sample of 200 subjects participating in experimént3 and 4 (number, age bracket and mean

age per age range)

Age range Number Age bracket Mean
Age range 1 49 children 2;4-3;1 2;9
Age range 2 50 children 3;2-4;1 3;6
Age range 3 52 children 4;2-5;1 4;7
Age range 4 49 children 5;2-6;1 5,7
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Table4

Experiment 2 - Imperatives task (mean percentagéstndard deviations)

Age ranges

Vowel-type variants

(e.g.ours))

LC-initial variants

(e.g.nours’)

Productions with

determiner

(e.g.unours ! 'ours )

Range 1
2;4-3;1
Range 2
3;2-4;1
Range 3
4;2-5;1
Range 4

5:2-6:1

40.6 % (32.9)

47.5 % (37.1)

83.3 % (25.3)

81.5 % (26.0)

35.4 % (32.7)

19.0 % (27.2)

8.0 % (15.3)

2.8 % (10.8)

24.0 % (33.8)

33.4 % (33.6)

8.7 % (23.4)

15.8 % (24.3)

Total

2:4-6:1

64.3 % (36.0)

15.5 % (25.6)

20.1 % (30.2)
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Table5

Experiment 3 - Pseudoword segmentation task (me@nes and standard deviations)

Retention of /n/ or /z/ Alternation n/z Omission of /n/ or /z/
Age ranges  Un-n-ikat Un-n-ikat > [dezikat] —Un-n-ikat - [deikat]
—>[doenikat]
Range 1
2.64 (1.32) 0.60 (0.86) 0.45 (0.83)
2:4-3:1
Range 2
2.66 (1.24) 0.68 (1.06) 0.40 (0.85)
3:2-4:1
Range 3
2.03 (1.39) 1.69 (1.38) 0.25 (0.59)
4:2-5:1
Range 4
1.40 (1.16) 2.28 (1.37) 0.24 (0.59)
5:2-6:1
Total
2.13 (1.37) 1.39 (1.39) 0.32 (0.71)
2:4-6:1
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Table6

Experiment 4 - Naming words of tygebre(mean percentages of errors and total number of

errors)
Replacement Replacement Omission of Replacement of
of the initial C of the initial C the initial the initial C by /I/
by an LC by an LC consonant un lebre
compatible NOT un ebre [&lebr]
with the compatible [Gebr]
wordl with the
un nébre wordl
[&nebr] deux nebres
Age ranges [denebr]
Range 1 5 % 3% 1% 3%
2;4-3;1 5 2 2 4
Range 2 2% 0.3% 3% 2%
3;2-4;1 6 1 6 4
Range 3 11 % 0.5% 4% 0%
4;2-5;1 40 2 9 0
Range 4 5% 0.4% 4% 0.7%
5;2-6;1 15 1 9 2
Total 6 % 1% 3% 1%

2;4-6;1 66 6 26 10
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Table7
Experiment 4 - Naming words of typeebre Proportion of children who made word1-

compatible initial consonant replacement errors.

Total number of Number of Proportion of
children children producing children producing
at least two at least one word1-
determiner-noun compatible
Age ranges sequences replacement
Range 1
49 27 18.5 % (5/27)
2;4-3;1
Range 2
50 45 11.1 % (5/45)
3;2-4;1
Range 3
52 52 51.9 % (27/52)
4;2-5;1
Range 4
49 49 22.4 % (11/49)
5;2-6;1
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Footnotes

! For a similar scenario outline, based on the siaie of alternating variants of the word2s,
see Morin (2003 [1998]).
2 The specific schemas of the tyles + /zX/ predict that all the initial consonantstb& noun

(and not only /n/, /z/, It/ and /I/) could be reggd with a liaison consonant. Indeed, Dugua

(2006:136) observes these errors in the every dagch of a child:ddlezestord] (dans les

restaurants;in the restaurants’, 3;2)efag] (les vaguesthe waves', 3;7).

3 When we speak of “all productions”, we mean thedpctions minus non-responses (the
child said nothing), errors in which the child ait the initial vowel and those in which the
child named the wrong wordlfeval'horse' instead @ne'donkey’).

* More than the non-normality of the distributiolse homogeneity of the variances is a
crucial condition for the validity of the ANOVA (did, McLelland & Culhane, 1995).

® These percentages are measured against the nofrdigual responses. Cases in which the
children produced nothing or produced an unexpes¢telminer or nouruf chevala horse'
instead ofun zébréa zebra’) were excluded from the denominator.

® Nor is it possible to consider that the liaisoroes result from the syllabic enchainement

which enables_all final consonants to form a sy#abith the following vowel i( arrive a

pied [i.la.ri.va.pje] 'he comes by foot'). Indeed, the case of enchaéne is different in the

sense that the linking consonant occurring at thé @ the wordl is realized in all the
contexts (before consonant, vowel and pause). inkéetween this consonant and the wordl

is therefore stronger.
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