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Abstract

Numerous studies conducted in both the psycholstiguand sociolinguistic fields have establisheat the
parents' socioeconomic status (SES) influencesaleagpects of children's language production. ideee, a
number of psycholinguistic studies strongly suggiest these differences are due in part to diffeesnin the
nature and the quantity of input that childrenexposed to. Despite these advances, in our know)elg
developmental dynamic of the differences still ttabe described and explained. The aim of the austdy is
to examine this dynamic in the production of limisa phonological alternation in French whichmssome
cases, obligatory and used in a uniform mannerdojt@and, in others, a sociolinguistic variableosé
frequency of use depends on the speaker's SESh@wkeed and eighty-five children aged from 2;3 @ 6
belonging to two distinct SES groups (higher angdioSES) and subdivided into four age-groups ppgted in
a picture naming task eliciting the production bfigatory and variable liaisons. First, an analydithe three
types of child production (correct liaison, omigsiceplacement) confirms that the linguistic fonwisich are
present in the input increase with age in childrenbductions, whereas those which are absentdéend
disappear. Second, the evolution of the SES-reldiféetences depends on the uniformity or hetereggrof
usage in the social groups: convergence for olaigdiaison and divergence for variable liaisoneTdiscussion
of these findings combines both psycholinguistid aaciolinguistic perspectives since both havesstrd the
importance of exposure to linguistic forms in thput.

Key words Language acquisition; SES-related difference;i@lagical alternation; French liaison;
Sociolinguistic variation



1. Introduction

Many studies conducted in the psycholinguistiadfieave shown that sociocultural factors
influence different aspects of children's langupgmluction. The socioeconomic status (SES)
of the parents has an effect on lexical developrfrent 2 years of age (Bornstein et al., 1998;
Hoff, 2002, 2003; Hoff et al., 2002), and on theamdength of utterances and number of
lexical types and tokens at the age of 3 yearsléDban et al., 1999) and from 2 to 4 years
(Le Normand et al., 2008), as well as on the prioiof complex sentences at the age of 4-5
years (Huttenlocher et al., 2002). On most of tkemgned verbal measures, children from
higher-SES families perform better than childreanfrlower-SES families. However, the
evolution of the differences with age has not b&tedied in detail.

A growing body of evidence shows that this relatb@tween SES and children's language
is attributable in part to differences in the spetat parents address to their children. These
differences in the input take two different forms.

First, certain types of socio-pragmatic functiolsguistic units or constructions are not
equally represented in the input received by chiidirom different social backgrounds. The
number of word types and topic-continuing replidsff, 2003), the number of sentence types
and word types, the number of words and noun phrpse sentence, as well as the ratio of
multiclause sentences (Huttenlocher et al., 200&)h&gher in the speech that parents from
higher-SES groups address to their children unber @ge of three years. As noted by
Huttenlocher et al. (2007), it is necessary toinligtish between various types of measures of
input differences. Certain criteria assess therdityein caregiver speech (number of types),
whereas others assess the degree of syntactic exitgpinumber of phrases per sentence,
ratio of multiclause sentences). Moreover, it igpamant to recognize that some of these
criteria involve an opposition between two typesfafms or functions (e.g. complexs
simple sentences), whereas others, such as theiregas diversity, cannot be considered in
such a polarized manner (e.g. number of types, ruwitphrases per sentence).

Second, several studies have shown that the owgraiitity of input provided to a child
varies according to the social background. HartRistey (2003) estimate that the number of
word tokens produced in a year in a child's languagut is 11.2 million, 6.5 and 3.2 million
in higher-SES, middle-SES and lower-SES familiespegtively. Other linguistic measures
confirm that parents from higher SES categorieses$da larger volume of speech to children
aged under three years: number of word tokens, eunub utterances (Hoff, 2003;

Huttenlocher et al., 2007), number of sentencest@dldcher et al., 2007). These differences



in the quantity of input mean that children fronglner-SES families hear all the different
linguistic forms and functions more frequently.

These two types of differences in the input coulaveh different impacts on the
construction of linguistic knowledge and conseqglyeon the age-related development in the
differences in the output produced by children frdifferent social groups. In this paper, we
will consider two cases. The first case concernspatimg pairs of forms or functions. Given
that the elements of the pair occur with differsatjuencies in the various social groups, the
cumulative effect of long-term exposure to the laage environment should continuously and
differentially reinforce the availability of eacleenent in each social group. The difference in
the output produced by children from different sbbiackgrounds is thus expected to increase
with age. The second case relates to the linguistias or functions which are not elements
of a competing pair. Due to the difference in thwerall quantity of input, children from
higher-SES families encounter these elements maea @ind have a greater opportunity to
learn their functioning. It follows that, at an laage, they should use these elements more
correctly than children from lower-SES families, sHaading to early differences between the
SES groups. However, once children from the lowegsSamilies have encountered these
elements a sufficient number of times, they tod eiarn their functioning. The long-term
cumulative effect of the input should therefore melaat these early differences decrease
during development.

1.1. The contribution of sociolinguistics

When attempting to document these two types otianfte on children's language, it is
useful to take account of the findings of socioliisgic research into linguistic variation.
Since the early work conducted by Labov (1972a; 2b97 variationist studies have
concentrated on describing the differences in geaf the so-called linguistic variables, i.e.
the points of variation which enable speakers totha same thing in different ways, with
these variants being “identical in reference othtrvalue, but opposed in their social and/or
stylistic significance” (Labov, 1972b, pp. 271). iNerous linguistic variables have been
described in a number of languages. For instarictheaphonological level, speakers from
New-York studied by Labov (1972b) may or may natdurce the consonant /r/, present in
car or four in postvocalic positions. At the morphological ékvFrench speakers may
optionally omit the preverbal morpheme of the nigane...paswhich surrounds the verb
(Armstrong, 2002).



Four decades of sociolinguistic research have ksttabl that these points of variation are
subject to social judgment in adults. In shortguomnt tasks reveal that the so-called standard
variants are generally associated with social gesthigh education level, professional
ambition and efficiency, whereas the so-called siamdard variants are linked to social
skills, solidarity and loyalty towards the nativeogp (Lafontaine, 1986; Trudgill, 1975).
Furthermore, many studies in different languagege hshown that the production of the
standard variants is organized according to sdaietiors. On the one hand, the standard
variants are more frequent in the speech of hi§tes-adult speakers (Labov, 1972b, 2001,
Trudgill, 1995). On the other, their frequency atipends on the context of the exchange
which may involve formal situations (classroom ratgion, medical consultation) or informal
ones (family meal, peer group interaction), or cleaagross successive periods in the same
situation as a function of local parameters, faregle when the topic of conversation or the
interlocutor changes (Coupland, 2007). The resudtxerning the patterns of sociolinguistic
variation are therefore well established in adults.

Since adult speech is characterized by this typeaagtion, children come into contact
with it at an early age. The question of when ang bbildren learn to use these variants has
been studied only intermittently over the last fdecades and no consensus has been reached
concerning the age of appearance of sociolingupstiterns and their changes over the course
of development (Chevrot et al., 2000). Despite endiscrepancies, a review of the literature
makes it possible to identify the earliest age hictv adult-like patterns have been observed
for specific phonological variables. It should keted that, in variationist research in general
as well as in the present study, quantitative mebednas focused on features at the
phonological level which ideally fulfill the fourriteria used to define the most useful
sociolinguistic variables: high frequency, immunitgm deliberate control, integration in a
larger linguistic structure, possibility of quantétion on a linear scale (Labov, 1964).

The earliest adaptations to the context of exchahgimg childhood have been observed
among three-year-old children by Roberts (1994) Smith et al. (2007). These authors have
shown that children are able to select variant®m@icg to the type of interaction in which
they are involved. The earliest age at which amuémfce of the parents’ SES has been
observed is between three and five years. Thidtresates to the variable production of the
intervocalic /d/ in Spanish-speaking children relear during an interview involving narrative
tasks (Diaz-Campos, 2005). These findings leatigaonclusion that the first manifestations

of adult-like differences in children's use of luigfic variables occur at an early age.



However, as has already been observed in conneettbrpsycholinguistic studies, the way
social differences change as a function of ag@aksnown.

Thus, although studies conducted in both the sogoistic and psycholinguistic fields
have revealed SES-related differences in childreaniguage use, the evolution of these
differences during development is not clear. Moreptlee linguistic features studied in the
two areas are different. On the one hand, we fpatific sociolinguistic variants whose usage
varies according to social group, which are subjectsocial judgment and which are
described in terms of a limited set of competingaras. On the other, we find measures of
general abilities (e.g. vocabulary size, grammatwamplexity), which are noper se
associated with any social value and cannot beceztlito a limited set of competing variants.
Despite these differences, it would be benefictalbée able to draw the two areas closer
together. Indeed, the sociolinguistic variables agerfect illustration of competing pairs of
forms which are unevenly distributed across theasagroups. Thus if we could find a
linguistic feature which acts as a sociolinguistgziable in certain linguistic contexts, while
also being used uniformly within the speech commyumi other contexts, we should be able
to explore in detail how children's productions arftuenced by the two types of SES-related
differences in the input: 1/ differences basedpaims of competing forms, the frequency of
which varies according to the parents’ SES; 2/ed#hces based on a single linguistic form,
the frequency of which depends, in each social graun the overall quantity of speech
addressed to the child. Liaison in French is orod gnonological alternation which possesses
precisely these two characteristics. As we will ge¢he next section, variable liaison is a
well-known sociolinguistic variable in adult speekéen that it is used differently according to
SES and context, while obligatory liaison is noteeffed by these factors and all adults
produce it systematically irrespective of theiriabcharacteristics and the specific speech
situation. Our aim here is to investigate whethet, @ so, when social differences emerge in
the production of these two types of liaison and hbey evolve during the course of
development. In the following section, we shalltsky presenting the functioning of the two
types of liaison in adults from different SES greupaking this as our starting point, we will
formulate hypotheses regarding what should be @bdein the production of children who

are exposed to the obligatory and variable liaisadifferent social backgrounds.

1.2. The functioning of liaisons in adults

Liaison is a frequent phonological alternation nerkch: a liaison context occurs every 16

words in adult speech (Boé and Tubach, 1992). dduywre a liaison, it is necessary to insert a



consonant between two words (wordl and word2) dumonnected speech. For this
consonant to appear, word2 must begin with a vomten pronounced in isolation. For
instance, the French wotd (‘a/one') (wordl) is not followed by a liaison whesed at the
end of an utterancel’én choisis ur{zafwazi®] 'l choose one') or before a consonant-initial
noun (n chien([&(j€] 'a dog’). However, before a vowel-initial nouhetliaison consonant
In/ appears between the word1 and the woud2afbre'a tree' is pronounceddharbxk] with

the /n/ liaison betweenn and arbre). When the liaison consonant is produced, it foans
syllable with the initial vowel of the following wd: for instance, the syllabification of the
sequencain arbreis [&.narbg]. Finally, both the possibility of producing aiBan and its
phonetic nature (/n/, /z/ and /t/ in 99.7% of ca&es & Tubach, 1992) depend on the word1.
For example, the wordis 'a/one’ olmaucun’'none’ both trigger an /n/ liaison, the worgksit
'small' orgrand’large’ a /t/ liaison, the wordXgos 'big' ordeux'two’ a /z/ liaison, whereas
joli 'pretty’ orbeau'beautiful’ in the singular do not trigger any diai.

The liaison contexts are divided into two categorine contexts where the liaison is
obligatory and the contexts where it is variablewr @search is based on the classification
established by Durand and Lyche (2008), which cordithe results of Booij and De Jong
(1987). Based on observations of the speech of BE@hch speakers from different
geographical areas and different social backgrquBdsand and Lyche (2008) found that
liaison appears to be obligatory only after preverdaics (ils arrivent [ilzakiv] 'they
come/are coming'’), after determinensn (arbre [®narbg] 'a/one tree’), in verb + clitic
inversions Comment dit-on Pkomadit3] 'how do we say?') and in certain frozen expressio
(tout a fait [tutafe] 'quite’). Other liaison contexts appear to beialde with individual
production levels of less than 100 %. For exampédyween an adjective and a noun, a liaison
consonant may or may not be produced by adult speadros éléphantbig elephant’ is
pronounced eithegkozelefd] with a /z/ liaison or §goelefa] without any liaison.

Variable liaison is known to be a stratified soiriglistic variable in adults. A number of
studies combine to show that the frequency of zaibn of this type of liaison varies as a
function of the speaker's speech style and sociodeaphic characteristics. All the studies
that have included the speaker's SES as a facta toand that members of higher-SES
groups produce more variable liaisons than indizisiirom lower-SES groups (Ashby, 1981;
Booij and De Jong, 1987; De Jong, 1991, 1994). é&@mple, De Jong (1991) observed
significant SES-related differences in the prodarctiates of variable liaisons in the speech of

45 adults: 61.6 % upper middle class, 29.6 % lowerking class. In a study of five socio-



economic groups, Booij and De Jong (1987) founegular stratification in the production
rates of six variable liaison contexts. The resudtisting to gender are unclear. De Jong
(1991; 1994) has observed that women produce mamable liaisons than men, whereas
Ashby (1981) and Green and Hintze (1990) foundréverse pattern and Moisset (2000) no
difference at all. Finally, in all the availableudies, speech style has been shown to be a
regular factor influencing the production of vatahiaisons: the more formal the speech
situation, the more frequent the appearance ohisol (Agren, 1973; Booij and De Jong,
1987; Lucci, 1983; Moisset, 2000).

Although none of the numerous corpus studies hadyzed liaison in the speech
addressed to children, the available results slyosgggest that children from higher-SES
groups hear more realized variable liaisons thaldreim from lower-SES groups. In addition,
it is important to keep in mind that, even thoudtligatory liaisons are always produced by
all adults irrespective of social background, higB&S children will probably hear these
liaisons more often due to the overall SES-relalié@rences in the quantity of input. These
considerations enable us to make predictions ablldren's production of correct liaisons

and their liaison errors.

1.3. Predictions about children's production

Experimental and corpus-based data have clearlydstrated that children produce three
types of forms in liaison contexts (Chevrot et 2007; Chevrot et al., 2009; Dugua, 2006):

- adult-like liaisons: for example, /z/ liaisontime obligatory contexes arbresthe trees’
([lezarbg]), /z/ liaison in the variable contegtos éléphantbig elephant’ sozelefd)) ;

- replacement errors: for example, /n/ liaisonaast of the expected /z/ in the obligatory
contextles arbres([lenarbx]), /t/ liaison instead of the expected /z/ in thaiable context
gros éléphan([grotelefa]) ;

- omissions: for example, no liaison consonant he bbligatory contextes arbres
([learbg]) or in the variable contexgros éléphan([gxoelefa]).

Our predictions are based on two assumptions., Einsbng the three types of production
(correct, replacement, omission), those which amesgnt in the input should become
gradually more frequent in children's productiomd)ereas the transitional forms (child
errors), which are not present in the input, shaybually disappear, whatever the child's
social background. It should be emphasized thatatbeence of liaison in the obligatory

contexts is considered to be an error (an omissioor) in the same way as the replacement



error, whereas it is one of the two possible vasiarsed by adults in the variable contexts.
Second, we assume that the forms which are mogudre in the input should be learned
more rapidly. These considerations lead us to ncak&in predictions about the age-related
changes in the three types of child productiorbfmh obligatory and variable liaisons and for
different social backgrounds.

As far as the correct production of obligatoryd is concerned, we predict that the
productions of children from different social baoignds should converge with age. In effect,
the obligatory liaisons are systematically produicethe different social environments. Due
to differences in the overall quantity of inputgher-SES children should memorize and
generalize the functioning of obligatory liaison marapidly. Consequently, they should
produce a larger number of correct liaisons eantietevelopment. However, the cumulative
effect of the input should allow lower-SES childrém attain the same level of correct
production later in development, thus leading to phegressive disappearance of the early
SES-related differences. As far as the omission rapthcement of obligatory liaisons are
concerned, these types of production are not fdanthe speech which adults address to
children, whatever the social background. They khthwus progressively disappear from the
productions of all children.

As regards the correct realization and the omissforariable liaisons, we predict that the
productions of children from different social baokgnds should diverge. In effect, although
both omissions and realizations are present inngigt heard by children, the two competing
variants are unequally represented in the diffesexcial backgrounds. The cumulative effect
of the input should therefore continuously andedghtially reinforce the two variants in the
different social groups. As a result, the SES-eglatifferences in production should increase
during the course of development. More preciselyhér-SES children should progressively
produce more of these liaisons than lower-SES d@nlavhile the opposite should be true for
omissions. Finally, given that replacements ofalale liaisons do not occur in adult speech
irrespective of social background, they should peegively disappear from the productions
of all children.

To test these predictions, we carried out a pictu@ening task which required the
production of obligatory and variable liaisons bgample of French-speaking children aged

between 2;3 and 6;0 whose parents’ occupationsasiat greatly in terms of SES.



2. Method
2.1. Participants

Our sample consisted of 185 children (93 girls @&doys), French native speakers, aged
from 2;3 to 6;0 (mean age £ SD =50.7 £ 11.9 monthisey were chosen on the basis of both
their parents' occupations (available for conswltasubject to each school's headmaster's
special permission), which enabled us to positi@nt on a binary social scale - higher SES
versuslower SES — which defined the family's SES. Theep&’ occupations were classified
in accordance with the INSEEategorization (Desrosiéres and Thévenot, 198Bjld@n
with two parents belonging to group 3 of the INSE&egorization (e.g., teachers and
scientific professions, senior managers, engineersje considered to be high SES
participants. Children with both parents belongiaggroup 6 (industrial, trades, agricultural
workers and drivers) were classified as lower SEBen one of the parents was unemployed
(i.e., did not work outside the household), only deeupation of the other working parent
was considered.

For the analyses, we divided the children into fage groups (Table 1): 2-3 years old (2;3
to 3;2, mean age = SD = 34.9 + 2.6 months), 3-4syel (3;3 to 4,0, 43.3 + 2.7 months), 4-5
years old (4;1 to 5;0, 54.2 + 3.3 months), 5-6 yedd (5;1 to 6,0, 66.3 £ 3.4 months). These
four age groups were chosen to correspond to thedgi@des in French nursery school since

all the children with the exception of 3 of the pgest attended school regularly.

Insert table 1 here
2.2. Task and Procedure

A picture naming task was designed to induce obildo produce obligatory and variable
liaisons. The children were asked to produce 24diwevord2 sequences in response to
pictures of animals or objects.

The word2s consisted of six nouns starting withoavel (i.e., inducing a liaisonpurs
'‘bear' —arbre 'tree’ —avion 'plane’ —escargot'snail' — éléphant'elephant’ —ordinateur
‘computer’. These nouns are familiar to young céild In children aged between 3 and 5
years, the corresponding pictures are known to beedacorrectly in 90 % to 100 % of cases
(Cannard et al., 2006), with the exceptioroafs for which the rate is below 80 % at the age

1 INSEE:Institut National de la Statistique et des Etudesr®miquegFrench National Institute of Statistic and

Economic Studies).



of 3-4 years, andrdinateurwhich is not present in the database. To impraxeess in the
naming task, we used the picture of a bear prelyoused by Dugua (2006) in a similar
liaison elicitation task. This picture results retcorrect naming of the nowursin 85 % of
trials conducted in children aged from 2 to 6 ye@sthe six vowel-initial word2s, we added
six consonant-initial nouns (i.e. inhibiting theaifion): ballon 'ball’, lit 'bed; cochon'pig’,
singe 'monkey'camion’lorry’, balai'broom'.

The naming task induced the production of thesel2®im combination with two types of
wordls: on the one hand, the determinersa/one’ andleux'two’, which induce a /n/ and a
Izl liaison respectively, and on the other, theatilyespetit 'small’ etgros 'big’, which induce
It/ and /z/. According to the studies of spokennEhe (see above), the liaison following
determiners such asn 'a/'one' anddeux 'two' is obligatory, whereas the liaison after
prenominal adjectives such pstit 'small' andyros'big’ is variable. To elicit the production of
obligatory liaisons after the determinerm 'a'/'one' andleux'two’, the animals and objects
were depicted once in six pictures and twice inaher pictures. To induce variable liaison
after the adjectives, the items were representedl large size in six pictures (wordgros
'big") and in a small size in six other picture®(gld: petit'small’).

In all, the children had to produce 48 wordl-wos#2juences. Twelve target sequences
contained an obligatory liaison. These were formeéith a determiner and a vowel-initial
noun (six sequences with the determimer and six withdeuy. The target items were
interspersed with twelve filler trials in which thaison was blocked. These were constructed
using the same determiners and a consonant-imitiah. Another twelve target sequences
contained a variable liaison. These resulted frieencombination of an adjective and a vowel-
initial noun (six sequences with the adjectpegit and six withgros). In order to minimize the
effect of priming between successive productionese target sequences also alternated with
filler trials formed using the same adjectives armbnsonant-initial noun.

The children were tested individually at school. Therimenter asked the children,
‘What is there in this picture?’ and the childrereded to give an answer of the type
determiner + noun (e.g., two bears) or adjectiveotn (e.g., small bear). Half of the children
had to produce the twenty-four determiner + nowqueaces (obligatory liaisons) followed by
the twenty-four adjective + noun sequences (vagidbisons) while the other half followed
the reverse order. Within each block of sequenitesorder of presentation of the pictures
was randomized and changed for each child, althotngh alternation between target

sequences and filler trials was maintained.
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2.3. Statistical analyses

For both the obligatory and variable liaisons, agere was computed for each type of
production (correct liaison, omission, replacemeiit) calculate the six percentages, both
non-responses and atypical responses were remavadie overall number of word1-word2
sequences that the children had to produce. Ngonsgs corresponded to cases when
children remained silent. Atypical responses werers in which the child cut off the initial
vowel of the word2 (e.g.dplefd] for deux éléphantdwo elephants’) or named the wrong
word2 (e.g.,mammoutimammoth' instead adléphant'elephant’). The correct liaison score
was therefore the number of liaisons produced tighcorrect consonant (e.goefuxks] 'two
bears') divided by the total number of productidtie twelve target liaisons minus non-
responses and atypical responses). The replacesmamé was the number of liaison
consonant substitutions (e.dohugs] instead of §ezuxs]) divided by the actual total number
of productions. The omission score was the numbaeris$ing liaisons (e.gdpuxks], without
any liaison, instead ofipzuks]) divided by the total number of productions.

Two-way analyses of variance were conducted on eathe six scores in order to test
the main effects of SES (2 groups) and age (4 @ownd their interaction after
transformations of the data to correct for variahe¢erogeneity (Sokal and Rohlf, 1981).
Fisher's PLSD were performed fpost hoccomparisons.

3. Results for obligatory liaisons
3.1. Correct production of obligatory liaisons

The general evolution with age of the mean cornpectiuction percentages by age and by
SES can be seen in Figure 1. Age significantlyueficed the correct production of obligatory
liaisons (F(3,177) = 24.49, p < .001). Moreover,als noted an impact of SES, with higher-
SES participants producing significantly more cotrebligatory liaisons than lower-SES
children (F(1,177) = 31.08, p < .001). Finally, ihevas a significant interaction between age
range and SES (F(3,177) = 4.31, p = .005). Theehiffice between higher-SES and lower-
SES children was significant in age range 1 (p €100marginally significant in age range 2
(p = .0902), significant in age range 3 (p = .01&#)d not significant in age range 4 (p =
.2138). Moreover, the correct liaison rate increasetween age 1 and age 4, not only for the
sample as a whole (p < .0001) but also for the teBES (p < .0001) and higher-SES
(p <.0002) children.

11



Insert Figure 1 here

Figure 1— Obligatory liaison: Evolution with ageadtrect productions in higher and lower-

SES children (mean percentages + standard errors)
3.2. Omission errors for obligatory liaisons

A two-way ANOVA showed that both age (F(3,177) =113. p = .027) and SES
(F(1,177) = 4.80, p = .029) influenced the rateoofission errors (see Figure 2). The
interaction was significant (F(3,177) = 5.15, p 81D The overall production of omission
errors was greater in lower-SES children. Howetrez,difference did not remain constant in
the various age ranges. In age range 1, lower-8&en produced significantly more errors
than the more privileged children (p < .0003). Ngn#icant difference occurred in age range
2 (p = .15) or age range 3 (p =.93). In age rahgee difference was marginally significant
(p =.0895). This age-related fluctuation in SESetldnces was due to a marginally significant
increase in the error rate in higher-SES childretwben age ranges 1 and 2 (p = .10),
followed by a significant decrease between ageaai2gand 4 (p < .006). This developmental
profile suggests a regularization process, withirammease in the number of occurrences
followed by a decline. However, if we consider gemeral evolution of the error rate between
age range 1 and age range 4, the values declingdeftower-SES children (p < .002) and for
the sample as a whole (p < .003), but not for ighdr-SES children (p = .312) for whom the

error levels were very low as early as age group 1.

Insert Figure 2 here

Figure 2 — Obligatory liaison: Evolution with ageamission in higher and lower-SES

children (mean percentages + standard errors)
3.3. Replacement errors for obligatory liaisons

As far as replacement errors are concerned, tieetefbf age (F(3,177) = 20.84, p <.001)
and SES (F(1,177) = 29.54, p <.001) were sigmfies was the interaction (F(3,177) = 3.02,
p =.030). Lower-SES children produced more replam#narrors both across the sample as a
whole and in the ages ranges 1, 2 and 3 (p = .qD%60001, p = .0003, respectively). In age
range 4, the error rates tended toward zero anditfezence between the social groups was
no longer significant (p =.7581). The decreastheerror rate between the age ranges 1 and
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4 was significant for the sample as a whole (p ©190&nd for both lower-SES (p < .0001)
and higher-SES (p <.0001) children.

Insert Figure 3 here

Figure 3 — Obligatory liaison: Evolution with agereplacement errors in higher and lower-
SES children (means percentages + standard errors)

3.4. Conclusion for obligatory liaisons

First, the results showed that the correct prodacg8cores obtained by the two SES
groups converged with age. The interaction betwags and SES was significant and the
higher-SES children produced significantly morereot liaisons in the youngest age group,
but not in the oldest one. Second, a comparisagefgroups 1 and 4 revealed a long-term
increase, both in the overall sample and in eac®, 8Ethe form present in the input received
by the children: i.e. the correctly produced liaisdhe opposite trend was observed for the
forms which are absent in the input: the numberepiacement errors decreased for the
overall sample and in both SES groups while thelamof omission errors fell in the overall
sample and in the lower-SES children. The omissiwar scores in the higher-SES children
exhibited a more complex pattern, thus suggestiegpresence of a regularization process
with an increase followed by a decline.

4. Results for variable liaisons
4.1. Correct production of variable liaisons

With reference to the correct production of vargalisons (Figure 4), SES significantly
influenced children’s scores (F(1,177) = 9.67, 9821), with the higher-SES children
producing more adult-like realized liaisons thanltveer-SES children. Although the global
effect of age and the age by SES interaction wetaignificant (respectively, p = .1267 and
p =.7061), it should be noted that SES-relatedtkfices appeared only in the oldest age
group (p =.0129) in which high-SES children proglioearly twice as many correct liaisons
as low-SES children (40.7% vs 21.1%). The soci#dince was not significant in age
ranges 1 and 2 (p > .20), and was only marginaiyiscant in age range 3 (p = .0645).
Comparisons between range 1 and range 4 showethéptoduction of correct variable
liaisons increased for the sample as a whole (8kand for the higher-SES children
(p < .02) but not for lower-SES children (p > .4b)deed, the scores obtained by high-SES
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children doubled between the ages of 2-3 and Saésy@ < .02) whereas no clear

development was observed for low-SES children.

Insert Figure 4 here

Figure 4 — Variable liaison: Evolution with ageaairrect productions in higher and lower-

SES children (mean percentages + standard errors)
4.2. Omission of variable liaisons

It should be remembered that the omission of vaihison is not a child error but one
of the possible variants in adults. We observedignificant effect of SES (F(1,177) = 1.16,
p =.2821) in the children in our sample (FigureFwever, the effect of age was significant
(F(3,177) =7.09, p =.0001) as was the age by ES$action (F(3,177) = 3.51, p =.0164).
The differences between the social groups weresigaificant in age range 1 (p > .95), were
significant in age range 2 (p = .0292) and mardyragnificant in age range 3 (p = .0638). In
the latter two groups, the higher-status childremti@d more liaisons than the lower-status
children. In age range 4, the SES-related diffezewas marginally significant (p =.0638)
and we observed the reverse trend: omissions bename frequent in lower-SES children.
This crossed pattern resulted from different evohg with age in the two groups. In the
higher-SES group, omissions increased between agges 1 and 3 (p =.006) and then
stabilized between ranges 3 and 4 (p. > .5). Thierse was true in the lower-SES children:
omission levels were constant between ranges Rdpd> .756) and then increased between
ranges 2 and 4 (p <.0001). A comparison of thessioin rates between age ranges 1 and 4,
revealed that the values increased in the sampke w&hole (p <.0001), as well as in the
higher-SES (p < .04) and lower-SES (p <.0003) céiid

Insert Figure 5 here

Figure 5 — Variable liaison: Evolution with ageashissions in higher and lower-SES

children (mean percentages + standard errors)
4.3. Replacement error for variable liaisons

As far as replacement errors in variable liaisomsa@ncerned (Figure 6), the effects of
age (F(3,177) = 22.64, p <.0001) and SES (F(1,%718.61, p <.0001) were significant as
was the interaction (F(3,177) = 3.25, p =.0230Me Tower-SES children produced more
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replacement errors in the overall sample, in aggea 2 (p = .0002) and 3 (p = .0001) but not
in age ranges 1 and 4 (p > .40). The decrease iertherate between the age ranges 1 and 4
was significant for the overall sample (p < .00Gi)d for both the lower-SES (p < .0001) and
higher-SES (p < .0001) children. However, the depelental changes were slightly different
in the two SES groups. In the higher-SES childtke,error rate declined between age ranges
1 and 2 (p = .004) but not between ranges 2 and 3 (10) or between ranges 3 and 4
(p <.30). In the lower-SES children, the decreappeared later. It was not significant
between ranges 1 and 2 (p > .90), was marginajjyifstant between ranges 2 and 3 (p <
.088) and significant between ranges 3 and 4 (p091). To summarize, the replacement
error rates for the two social groups were veryilaimn age range 1. The higher-SES
children began to eliminate the errors as of agge&, whereas the lower-SES children did
not do this until age range 3. Despite this diffeiad development, both social groups

achieved low replacement error rates by the erideopreschool years.

Insert Figure 6 here

Figure 6 — Variable liaison: Evolution with agereplacement error in higher and lower-SES

children (mean percentages + standard error)
4.4. Conclusion for variable liaison

Regarding the production of correct variable liasahe SES-related differences became
marginally significant in age group 3 and were 8igant in age group 4. Moreover, the
scores increased with age in the higher-SES butimdhe lower-SES children. All the
indicators therefore suggest that SES-related réffiees in favor of higher-SES children
appear late in development. The omission of vagidldisons is the second variant that
children are exposed to. Whereas the omission séoceeased at an early age in the higher-
SES children before leveling off, they increasei lim lower-SES children and ultimately
exceeded those observed in the other SES grouwwasshe case for the production of correct
variable liaisons, we observed a late appearan&&8frelated differences, with the omission
scores becoming greater in the lower-SES childrenally, the comparison between age
group 1 and age group 4 revealed a long-term iser@athe forms which are present in the
input received by children: correct productionstfie sample as a whole and in the higher-
SES children) and omissions (in the sample as dendnad in both SES groups). In contrast,
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we observed a long-term fall-off in replacemenbesr(in the sample as a whole and in both

SES groups) which children are not exposed toenriput they receive.

5. Revisiting our predictions

In the introduction, we formulated two types ofgiction. The first type was based on the
absence or presence of the different types of ptexhsc observed in children in the input
heard by them. In each social group, we expectesbserve an age-related increase in the
three types of productions that are present inirtbat and observed in children — correct
obligatory liaisons, correct variable liaisons aowhissions of variable liaisons — and a
reduction in the three types of production thatspecific to children's speech — replacements
of obligatory liaisons, replacements of variabldons and omissions of obligatory liaisons.
The case of omissions is crucial here. Adults neveduce a word1l-word2 sequence without
a liaison consonant if this constitutes an obligat@ison context. The number of omissions
should therefore decrease for obligatory liaisargiacrease for variable liaisons.

In line with these predictions, the three typepafduction present in the input tended to
increase with age. When we consider the samplendsoke, the number of correct obligatory
liaisons, omitted variable liaisons and producedalde liaisons increased. This increase
persisted in both SES groups in the case of coollgatory liaisons and omitted variable
liaisons. In the case of produced variable liaisdhe scores increased in the higher-SES
children and remained constant in the lower-SE&l@mn. In contrast, the productions that are
temporarily observed in children but are absent ftbeninput tended to decrease with age.
The number of replacements of obligatory liaisomd @ariable liaisons fell in the sample as a
whole as well as in each SES group taken indivigu&®missions of obligatory liaisons
decreased for the sample as a whole and in tha48®&8 children but not in the higher-SES
children who already obtained low scores in the ngmst age range. In these latter
participants, a temporary increase at the age df y&ars suggests the presence of a
regularization process. However, the general terydebserved for the overall sample with
regard to liaison omissions confirms our predictiottee number of omissions fell for
obligatory liaisons and increased for variablesligs.

The second group of predictions related to theettypes of production represented in the
input. In line with our expectations, the changeshe SES-related differences in children's
productions were seen to depend on the unifornritynocontrast, the heterogeneity of usage

in the different social groups.
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Since the obligatory liaisons that were observedsgstematically produced by all adults,
the children from both SES groups should ultimatetg them in all instances. However,
because higher-SES children receive a greater lbwgrantity of input (Hart and Risley,
2003; Hoff, 2003; Huttenlocher et al., 2007), tistpuld possess the data necessary for this
type of systematic production at an earlier ages developmental offset should lead to early
SES-related differences which subsequently disappéeen this type of production also
becomes systematic in lower-SES children. Theseaapons were confirmed by the results.
The differences between the two SES groups wergfisignt at 2-3 years but not at 5-6 years.
As a result, the early SES-related differences amof of higher-SES children tend to
disappear during the course of development.

As far as variable liaisons are concerned, allstioelies conducted in adults have shown
that these are produced more frequently by higlS-than by lower-SES speakers, while the
opposite pattern has been observed for omissiosishih 1981; Booij and De Jong, 1987; De
Jong, 1991, 1994). Due to the competition betwertwo variants it is not possible to apply
the same reasoning as for the obligatory liaisome.Hauring the period of acquisition, we
expect that the availability of the two variants \@riable liaisons will be modified as a
function of their frequency in the input to whidhetchildren are exposed. As a result, the
SES-related differences are expected to increaeage.

With reference to the correct production of vamabisons, we saw that the difference
between the two SES groups was not significantitaere2-3 years or at 3-4 years, was
marginally significant at 4-5 years and significait 5-6 years. Furthermore, the scores
obtained by the higher-SES children increased fsogmitly between 2-3 years and 5-6 years
whereas they remained unchanged in the lower-SHS8rem As we predicted, the SES-
related differences increase during development.\Wee consider the omissions of variable
liaisons, the pattern is more complex. The childreboth SES groups exhibited very similar
values at 2-3 years. Subsequently, the scoreseohitfher-SES children increased between
the ages of 2-3 years and 4-5 years at which tkegegled those of the lower-SES children,
and then remained constant between the ages @indlt5-6 years. For their part, the scores of
the lower-SES children did not change between 2&s/and 3-4 years and increased later,
between the ages of 3-4 years and 5-6 years, wiegnaxceeded those of the higher-SES
children. This final pattern — more omissions ia tbwer-SES children — is the same as that
observed in adults.

We need to account for the fact that the omisscames of the higher-SES children were

temporarily greater than those of the lower-SE&lokm. One possible explanation might take
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the form of an early effect of input quantity. Evdnvariable liaisons are omitted less
frequently in the speech of higher-SES parents, higher volume of input in this
environment should mean that children in this grenpounter these variants more frequently
and learn them at an earlier age. However, thiky edifect of the quantity of input which
contributes to the omission variant being learngthigher-SES children seems to be reduced
later as the availability of the competing variatdschildren adjusts to the frequency with
which they are encountered in the input. As a tesué scores for the omission of variable
liaisons stop increasing between the ages of 4absyand 5-6 years in higher-SES children,
while they continue to increase in lower-SES cleifdrit is at this later age that the SES-
related differences observed in adults — more enhitvariable liaisons in lower-SES
individuals — become established in children.

It should be stressed that things are simpler wiwventurn to the produced variable
liaisons. In effect, higher-SES parents producs tkariant more frequently and provide a
higher overall level of input. Taken together, thés0 reasons mean that their children hear
more produced variable liaisons and learn thesamntarmore quickly. In contrast, lower-SES
parents produce variable liaisons less frequemity@ovide a lesser quantity of overall input.
Their children therefore learn this variant lafBne quantity and nature of the input therefore
act in the same direction in terms of the productbwariable liaisons whereas they act in
opposite directions in terms of the omission ofalale liaisons.

6. Discussion and conclusion

Liaison in French is a phonological alternation ethis sometimes obligatory, and used in
a uniform manner within the speech community, amahetimes variable, with the variants
being more or less frequent depending on the spea&&S. These two types of liaison
perfectly illustrate two types of SES-related diffieces in the input received by children. The
two observed variants of variable liaison — prosucand omission — illustrate the differences
arising from pairs of competing forms whose frequesigary depending on the parents’ SES.
The only observed variant of obligatory liaison reguction — illustrates the differences
resulting from a single linguistic form whose fregqay in each SES group depends on the
overall quantity of speech addressed to the cHilte results suggest that the first type of
difference in the input corresponds to differenceshildren’s output which increase with age.
Conversely, the second type of the difference m itiput seems to correspond to output
differences which decrease with age. Furthermoeefaund that all the child forms that are

absent from the input tend to become less frequerihe output as children get older.
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Conversely, the forms present in the input tenddoome more prevalent in the output. We
shall now discuss the causal nature of these goneences between the input types and the
development of children's productions. What factttger than the input might account for
the differences observed in children's productibhatson and its changes during the course
of development?

An initial alternative explanation relates to chddis ability to adapt to formal situations.
The results obtained by Chevrot et al. (2000) hetvawvn that higher-SES children learn to
adopt the standard variants of certain sociolirtguisariables in formal situations at an earlier
age than lower-SES children. This tendency migptar the result patterns observed for the
production of variable liaisons. In effect, a pretunaming task with an unfamiliar
experimenter might be perceived as a formal smnatBetween the ages of 2 and 6 years,
higher-SES children might learn to adjust the styleheir language as a function of the
situation, whereas lower-SES children would ledis behavior later. Consequently, and as
we observed in our results, the frequency of predueariable liaisons would increase
between these two ages in the former but not idatter group. When applied to obligatory
liaisons, this alternative explanation is unsatitigy since these liaisons do not constitute a
sociolinguistic variable.

The question is therefore whether the SES-relaféetences which appear between 2 and
6 years of age in the production of variable liasare still found in situations that are less
formal than a picture naming task. Martin (2005) lyred variable liaisons in utterances
made by 24 children recorded over a period of 8theduring periods of non-directed play
in the classroom. The children, whose mean agedyaat the start of data collection and 5;1
at the end of this period, were recorded usinglesse VHF microphones, after having been
familiarized with the recording equipment and thiesence of the researcher for a period of
one month. For each child, Martin (2005) calculated SES index based on the same
classification of the two parents' occupations &s wsed in our experiment. The results
revealed a very robust link between this SES inded the production rates for variable
liaisons calculated for all the contexts in whibfsttype of liaison may appear and not just in
the adjective-noun context as in our picture nantagk. The number of correct variable
liaisons produced was significantly higher in thaldren with the highest family SES
indexes. This difference continued to be significahen the children were contrasted on the
basis of their father's or mother's SES index. Thithin an age group corresponding to the
last two age ranges in our sample (4-6 years),SfB8-related differences observed in a

picture naming task persisted during informal casaBons between peers. It therefore seems
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difficult to attribute them to the different reamts of children from different social
environments when faced with a formal situation.

A second alternative explanation relates to theremess of the social value of the
variants. Nardy (2008) asked 150 children aged 4 tgears to make judgments of the
acceptability of nine known sociolinguistic varieblassociated with French phonology and
morphosyntax. As of 4-5 years, the children's gbtlb recognize the value of the standard
variant was significantly influenced by the socmipssional category of the mother but not
by that of the father. The children whose mothexd & higher professional status judged the
standard variants more favorably and this diffeeepersisted at the age of 5-6 years. This
result indicates that higher-SES children are s®esat an earlier age to the social value
attributed to the two variants of a sociolinguistariable. This might therefore represent a
way of explaining the late appearance of SES-reldifferences in the task requiring the
production of variable liaisons. Between the agez and 6 years, higher-SES children would
discover that the production of variable liaisoagudged more favorably than their omission
and this awareness would be mobilized in their grnoductions. Even though this reasoning
cannot be applied unmodified to obligatory liaisowkich do not constitute sociolinguistic
variables, a verification of the conformity of vabie liaisons might be transferred to the
obligatory liaisons. Only a small number of studles/e examined the link between the
production and judgment of sociolinguistic variablen children. In adults, the results
combine to show that there is no direct relatiotwken the way speakers judge a variant and
the way they produce them. In effect, all the memlué a speech community tend to judge
the standard variants more highly irrespectivehefrtown personal usage (Labov, 2001). In
children, Chevrot et al. (2000) have observed that age-related progress in stylistic
adaptation between 6 and 12 years does not deperah omprovement in the ability to
formulate judgments of acceptability concerningvheants. In effect, children exhibit adult-
like situational adaptation in contexts where thaslgments fail to differentiate between
standard and non-standard variants. Converselyregbehe ability to correctly evaluate the
variants extends to certain phonological contextshildren from all the social environments,
age-related progress in stylistic adaptation indd@me contexts is observed only in the more
privileged social group. Thus, between 6 and l12rsyethe ability to favor the standard
variants during production does not seem to beetinto the awareness of their social value.
In younger children, such as those who participatetthe present study, we cannot exclude
the possibility that the link between judgment andduction may be more direct and account

for the SES-related differences in the productioriaions. However, this seems unlikely
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given the level of metaphonological expertise imedl which presupposes the ability to
manipulate phonological alternations ‘to order’ asfunction of a conceptual of a
sociolinguistic norm.

The most direct interpretation of the age-relatedetigpmental patterns observed in our
study is therefore to postulate that the learnihghdigatory liaisons and variable liaisons is
influenced by the quantity and nature of the indute next step we must take in order to
provide support for this hypothesis is to obseheway parents use liaisons in child-directed

speech and establish a relation between this wsatjthe progress made by the children.
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