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(Un)successful Subordination in French-speaking Chdren and
Adolescents with SLI

Cornelia Hamann', Laurice Tuller? Cécile Monjauzé", Héléne Delag&and
Célia Henry?
YUniversity of Oldenburg and *Francois-Rabelais University, Tours

1. Introduction
1.1. Order of acquisition, computational complexity andprocessing load

In study of typical (TLD) and atypical language dmpment (ALD) it has
been observed that certain constructions emergetl@n others, or cause long-
term difficulties. Among these constructions amstal clauses in languages like
English (Wexler 1994, Rizzi 1994, Rice and WexI&93), object clitics in
languages like French (Audollent and Tuller 200%mdnn et al. 1996,
Jakubowicz et al 1997, Tuller et al. to appeargspes (Borer and Wexler
1987, Fox and Grodzinsky 1998, van der Lely 1998}uestions (Klima and
Bellugi 1966, Roeper and de Villiers 1991, Roep@®d, van der Lely 1998,
Hamann 2000, Hamann 2006, Jakubowicz 2005), fautaplement clauses (De
Cat 2002, Owen and Leonard 2006) and (object)ivelaiauses (Labelle 1990,
1996, Friedmann and Novogrodsky 2004).

Various proposals have been made to explain whyh stomstructions
emerge slower/later in TDL and cause difficultiesALD. Many of these are
centered on the idea that such constructions ievareater computational
complexity than constructions which emerge eadied which do not seem to
pose significant problems in ALD. Labelle’s (1990996) work on the
acquisition of relative clauses pointed out strigegemployed by French
normally-developing children to avoid movement dhds reduce complexity.
Wexler's (1998) Unique Checking Constraint and R$zg2000) Principle of
Structural Economy explicitly formulate (or can bmterpreted as)
developmental constraints which simplify or restraomputations in early
grammar. Some of these constraints have also bemhto explain the patterns
of ALD. Another such constraint has been specifdiynulated for children
with Specific Language Impairment (SLI): the Reprdgation Deficit for
Dependent Relations put forward by van der Lely98)9 Tsimpli (2001) argues
that order of acquisition, and difficulty observad children with SLI, are a
function of lexical specification for functional daures: those which are PF-
interpretable only (and thus require either interoa external merge) are
vulnerable, versus those which are LF-interpretadnie not. More recently,
Jakubowicz (2004, 2005) has proposed developmeatstraints which are not
specific to UG but which are sensitive to linguistomputational complexity as



made precise in her Derivational Complexity Metiidyich restricts movement
operations. Although the above proposals make aldidifferent assumptions
regarding the locus of the constraint (externainternal to grammar), they are
similar in their conclusion that a) computationafrplexity can be characterized
by the number and the nature of computational djpmm — specifically
MERGE, internal and in some cases external, an¢ajypically-developing
children make use of less complex grammatical ogtiand avoid complex
derivations.

It is striking that the pattern of avoidance obsenin acquisition is highly
reminiscent of the pattern found in studies of pesing difficulty. Work by
Gibson (1998, 2000) and many others has shownithatmore difficult for
ordinary adults to process, for example, objecatieds than subject relatives.
Effects of tense on processing difficulty have als®en found. Processing
constraints are taken to be related to how worknggnory uses computational
resources, with some constructions being compuiallip more costly than
others. This parallel suggests that developmemtastcaints that cause children
to avoid complexity, both younger typically-develogp children and older
atypically-developing children, exist because oWelepmentally determined
limitations on working memory. Convergence betw&erk on development
and work on processing in adults can be seen irfattethat both have made
claims that less or local movement, shallow emhegldand the use of certain
empty categories, especially empty subjects, redoogputational complexity.
In particular Rizzi (2000) and Jakubowicz (2005pgest that in language
development less complex grammatical options aeel ws preferred precisely
because they alleviate processing load.

With regard to ADL and specifically SLI, the notiofisyntactic complexity
has been appealed to in order to explain the Istguprofile of this population
(Jakubowicz 1998, 2005, van der Lely 1998, WexI888), Friedmann and
Novogrodsky 2005, Hamann 2006). Although theseistutiave centered on
tense, object clitics and Wh-movement, the assumptf computational
complexity has obvious implications for subordioati as pointed out and
illustrated by Tuller et al 2006.

In L1-acquisition, certain subordinate clauses apefore others. A wide
array of studies have established partial ordedsefbial clauses appear before
other types of subordinates, infinitival complemelatuses are earlier than finite
complement clauses, subject relatives appear bafbject relatives, and in
French, genuine relatives are preceded by clefissarcalled pseudorelatives.
Tuller et al. 2006 show that such partial orderstbe time scale in L1-
acquisition manifest themselves as relative frequein atypical populations
such as children with hearing loss or benign clutith epilepsy. Investigating
subordination in the spontaneous productions dfidn and adolescents with
SLI will allow us to establish that avoidance stgies are indeed used by these
populations and can be regarded as charactetlistigll also allow us to show
that language patterns--error rates, but also &ecu and other avoidance
strategies--found in atypical populations can pievievidence for syntactic



complexity and processing load.
1.2. Subordination

Subordination in French involves finite and nortércomplement, adjunct,
and relative clauses. Among the factors involvedhiese constructions are:
movement, overt versus null complementizers, owersus null (PRO) subjects,
and tense/mood dependencies. These factors imptialpacales of relative
complexity. Adverbial clauses are less complex thter clauses because they
are not selected and do not involve movement tlousal create dependencies.
Since they are also merged to CP or IP (not to W)they involve shallower
embedding (at phase edge) than complement or velatlauses. Finite
embedded clauses are more complex than non-finileedded clauses since
there is no tense dependency and normally no euliject. Finite complement
clauses involve dependencies on several levelse tkeComplementizer-Tense
agreement, subject-verb agreement, there are maddtense dependencies
between the matrix and the embedded clause, therevert subjects and overt
complementizers which agree in Wh-features with thece of the clause.
Relative clauses involve movement and should thegdfie more complex than
other embedded clauses, with object relatives nmemeplex than subject
relatives. The latter can be easily derived by Gib& 998)’s notion of distance,
where distance is measured by the number of refat@xpressions intervening
between the dependent elements. In terms of granondy, it could be
suggested that theta-assignment in non-canonidersyri.e. theta-assignment to
chains, is more complex than direct assignment.cdldd also speculate that
movement across two phases is more costly than meneacross only one
phase.

If children and adolescents with SLI have a problith computational
complexity — due to constraints on the derivatitimsir grammars allow or to
processing limitations — then we predict on a gldéeel that subordination will
be difficult, which will manifest itself in high eor rates. On a more fine-grained
level we predict that the constructions identifigobve as more complex than
others will show higher error rates. We also prepts show that language
progress with age in this population may at leagtart be due to development
of avoidance strategies which reduce error rated,dmes not necessarily mean
that these individuals have outgrown SLI.

2. Method
2.1. Participants

Our study compares spontaneous language samplastdro children with
SLI with those from normally-developing monolinguatench children. The
children with SLI were recorded every three mordtisr a period of two years
during the Geneva University Interfaculty Projesed Hamann et al. 2003,
Cronel-Ohayon 2004 for details). All of these cleld had received a clinical



diagnosis for SLI, before data taking began. A cleteplanguage battery and a
cognitive battery were administered to each childe characteristics of these
children complied with accepted diagnostic critdaaSLI (Leonard 1998). We
focus here on the last recordings for each childesa;10 to 10;5, and will
therefore call this group “SLI 6-10".

Table 1. The SLI 6-10 Group

Age Sex N Utterances in Ig. sample
Raphaélle 5;10 F 358
Aurélie 6;5 F 364
Loris 6;9 M 365
Corentin 6;9 M 265
Martin 71 M 297
Fabrice 79 M 270
Noélle 8;9 F 461
Léa 10;1 F 231
Candide 10;2 M 124
Noa 10;5 F 214
M (SD) | 8;0(1,9) 295 (94)

We also compare the SLI 6-10 group with a group®#fdolescents with a
childhood diagnosis for SLI (made at the same usityeteaching hospital,
which applies usual exclusionary criteria), now cadmtween nearly 11 and
nearly 16. The data for this group, which we c&LI' 11-16", come from a
cross-sectional inter-pathology corpus collected amalyzed by the Laboratoire
Langage et Handicap at the University of Tours (deary 2006, Tuller and
Henry, 2007 for details on the SLI 11-16 group).

Table 2. The Other Groups: SLI 11-16, TD-6, TD-8and TD-11

Group Age Sex N Utterances
Range M(SD) M F Range M
SLI11-16| 10;11-15;7 12;6(1;2) 14 4 58-68 60.2
TD-6 6;1-6,7 6;4 (0;2) 7 5 52-65 57.1
TD-8 7,9 -8;7 8;2 (0;3) 6 6 52-66 60.3
TD-11 11;1-11,9 11,404 6 6 51-69 60.2

Control groups include 12 six-year-olds, 12 eigb#iyolds, and 12 eleven-year-
olds, analyzed by the Tours cross-sectional in&thgdogy project. The TD-6
group corresponds in age to the youngest of thdrem with SLI, while the TD-

8 group corresponds in age with the average agleeoSLI 6-10 children. The
TD-11 children are rough age-equivalents for thé Hl-16 group, and the TD-6
group provides a rough language match for the 3E18 (in that comparison of
mean MLU between the two groups yields no significdifference: 6.44 (SD =
0.72) for the SLI 11-16 group and 7.05 (SD = 0#@8)he TD-6 group).



2.2. Language measures

Language samples were transcribed in the CHAT-formaerified, and
hand-coded for analysis with the CLAN-programs (Mulviey 2000). We
coded all subordinate clauses for type of embeddfirgteness, level of
embedding (1), and grammaticality. Ungrammaticahplex utterances contain
errors in the matrix (2a) and/or the subordinaéeist (2a, b); these errors can be
related to subordination (2b, resumptive pronourR@) or unrelated (gender
error in 2a). We coded specifically for complemeatiomission, which can be
grammatical, (3a), in colloquial French or ungrartiozd, (3b).

(1) a. [Parce gqu’elle est trop vite] [SLI, Rafaélle]Level-0
‘Because she is too fast’
b. C’est un peu difficile [parce qu’ y a desus] [SLI, Loris] Level-1
‘It's a bit hard because there are $iole

c. C'est des nageurs [qui I'ont pris [pouttreelans un aquarium] | [TD-6]
‘Some swimmers took it to put it in aguarium’ Level-2
(2) a. Etpisy aine (= un) sou qul est vraiment rote (= rond) [SLI, Loris]

‘And, well, there is a coin that it isatly round’
b. Mais normalement c’est nous duit (= devons) avoir I'écoldSLI, Rafaelle]
‘But normally we’re the ones who haveauh

(3) a. Je penggu’) on va faire des jeux [SLI, Rafaélle]
‘| think (that) we're going to play gasi
b. Mais on dirait(qu’) elle est toute petite [SLI, Rafaélle]

‘But it seems that she is very small’

In addition to grammaticality, we coded attemptssabordination such as
juxtaposition of matrix clauses (4a), missing mawr subordinate verb (4b),
ungrammatical complementizers (4c), or self-intgtians (4d). Juxtapositions
are very close to what we call alternative strategivhich were also coded for
and which include direct speech (5a) and interpdlatauses (5b).

(4) a. Non [jai fait avec ma maitresse ] *(gLil s’appelle Doris] [SLI, Noélle]

No, | did with myteacher (who) he’s called Doris

b. Et pis une fois quand on était ... je € allait ... on allait lui ... une qui
assayait ... qui était assis = je croid gen avait une qui était assise
‘And then once when one was...| think thia¢ was going...one was going
him...one who was seating...who was seated’ (targéhirlk there was one who
was seated’) [SLI, Rafaélle]

c. La petite fille est la [par*(ce quelestuce toujours son petit doigt]
the little girl is there because she sucks alvydittle finger [SLI, Aurélie]

d. Aprés on attend [qu’ils applau... ] [SLI, Rafaélle]
after one waits that they applau...
(5) a. Jedi8Je sai8. [SLI, Fabrice]
‘I say'l know”
b. Normalement c’est déja [ je crois biem et trois. [SLI, Noélle]

‘Normally it's already, | really thinkane or two’



On the basis of this coding, we calculated the guaege of complex
utterances (percentage of verbal utterances camgaat least one subordinate
clause), and the percentage of ungrammatical compteerances (over all
complex utterances). Relative frequencies and gratioality were calculated
for the different types of subordinate clauses.ve@ithe (well-known) high
inter-subject variation found in groups of indivads with SLI, we have chosen
to report group measures as means over mean rateslated for each
individual language sample, rather than rates &tied after collapsing samples
into one corpus. Inter-group comparisons were atatl through use of the
Mann Whitney non-parametric test for independentdas.

3. Results
3.1. Children with SLI

In a first analysis, we establish rate and granvahty of embedding.
Figure 1 shows that the children with SLI, compatedoth TD-6 and TD-8,
have a lower mean percentage of complex clausds{(3D-6, U = 27,p < .05,
and SLI < TD-8, U = 20p < .01) and that a much higher rate of these are
ungrammatical (SLI > TD-6, U = $,<.001, and SLI > TD-8, U = <.001).
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Figure 1. Rate and grammaticality of complex utteraces: SLI 6-10

The relative frequency of different types of subioate clauses is equivalent
across groups. Adverbial, relative and non-finimmplement clauses are all
produced more frequently than finite complementsés (Figure 2).
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Figure 2. Relative Frequencies of Embedded ClauseSLI, TD-6, TD-8

Though the SLI-group does not differ from the colstrwith respect to relative
frequencies, their rates of ungrammaticality ar&isgly high (see Figure 1).
Errors rates of complex utterances vary accordinghe type of subordinate
clause they contain: 49.6% of those containing rté&-iComplement clause,
38% of those containing Adverbials and Relativesd #86.1% of those
containing Non-Finite Complement clauses. Theséerices do not reach
significance.

Note the extremely high error-rate in complex @teres containing a finite
complement clause. Note also that, contrary to egpien, relative frequencies
and error rates of adverbial and relative clausesabout equal. Since the
analysis so far does not distinguish between typleselatives, this is not
surprising. A more fine-grained analysis reveal gubject relatives are by far
the most frequent type of relative used in eaclugr®7.2% in TD-6, 77.4% in
TD-8, and 78.1% in SLI). Object relatives occuraatate of 11.0% in SLI,
23.6% in TD-6 and 16.1% in TD-8, and adverbial tiets have a similar
distribution with 10.9% in SLI, 9.2% in TD-6, ancb66 in TD-8.

Once again, rates of ungrammaticality are strikifggh in the SLI group.
SLI children produce 36.2% errors in complex uttees containing a subject
relative, whereas TD-6 children do so only at 1.88d TD-8 show 8.6% such
errors. For SLI children 45.2% of object relatidauses and 50% of adverbial
relatives are erroneous, whereas TD-6 children stimse errors at a rate of
8.3% and 12.5% respectively, and TD-8 children domake any errors in these
types of complex utterances.

A second factor influencing the relative frequendyelative clauses is that
not all relative clauses are “genuine” relativesthe sense that they may not
involve movement (Labelle 1990: 112-114), or ardwainvolve shallower
embedding due to adjunction to a root CP (or I&her than embedding within
DP (Clech-Darbon et al 1999, De Cat 2002). Amorgs¢hare clefts (6), and
pseudorelatives (7). Another type of relative, vhhis rather formulaic, and
which might also involve a less complex structisehe presentational in (8).

(6) C’est ma maman qu’a fait le bonhomme de neige [SLI, Fabrice]
It's my mom that made the snowman



(7) C’est mon copain qui est tombé dans les pommes [SLI, Candid]
It's my pal that fainted

(8) Y a des petits qui piquent [SLI, Noélle]
There are little ones that sting

If we set aside the above types and analyze omyremaining “genuine”
finite relatives produced by each child, then thé&11 produce 21.5% of such
clauses, strongly resembling the TD-6 children, witoduce 20.7%. Since
Labelle’s (1990) study of relatives in 3- to 6-y@dds showed that even six-
year-olds produce mainly presentational, cleft, aekhtives with resumptive
pronouns, this is not surprising, The TD-8 growpich is closer in age to SLI
6-11 produce over 30% genuine relatives (as d@ w1 children).

As for attempts and alternative strategies, it g@ethat SLI children make
3 to 8 times more attempts at subordination congprd D-6 and TD-8 (31.2%
versus 8.6% and 3.6%) and that they use grammaitecaplementizer omission
at a rate of 15%, whereas the control groups hardty make use of this option
(M TD-6 = 0.5% andM TD-8 = 0%). Direct speech, an alternative to
subordination, is used at a similar rate of 1.5iR%ll groups. We also observe
that SLI children use more 0-level embedding dditieé clauses than the control
children: 18.3% vs. 7.3% and 10.6%.

Summarizing, for SLI 6-11children, the relativeduency of different types
of subordinate clauses is similar to that foundhie TD-6 and TD-8 groups.
However, the over-all rate of embedding is lowerd athe rate of
ungrammaticality of embedded utterances is highédren we compare the three
groups for production of relative clauses, agaire see that the relative
frequency of different types (subject/object/adjins similar. Genuine relative
clauses are few in number in the SLI 6-11 groupsisahe case for the TD-6
group. However, the SLI 6-11 group is, once agdifferent from the other
groups with regard to error rates in utterancesaioimg a relative clause, which
are considerably higher. Finally, participantshe $SLI 6-11 group make more
attempts at subordination and use more alternativepensatory strategies,
including legitimate complementizer omission.

3.2 Adolescents with SLI

The questions we are exploring here have, we k&lielear implications
regarding the interpretation of language progressafter childhood in
individuals with SLI. On the one hand, we know tBafl is a persistent deficit,
yet, on the other hand, it is equally clear that &hildren do seem to make
language progress with age. This mixed prognosesywauld like to suggest, is
partly due to development with age of avoidance emipensatory strategies.
If this is indeed the case, we would expect to fimat rates of embedding might
stagnate because embedding generally requires egreabmputational
complexity, which individuals with SLI have diffitty accommodating. At the
same time, we would expect that error rates mighpdprecisely because of



implementation of avoidance and compensatory gfiege\We sought to explore
this general hypothesis by comparing the SLI 6-idug with a group of 18
older individuals with SLI aged 11 to 16. Lookinglanguage production in SLI
after childhood offers the possibility of investigg not only persistent
difficulties, but also just how language progresachieved. A comparison with
children with SLI addresses the developmental aspfebis question.

Analysis of the SLI 11-16 language samples revetiatithese adolescents
do not produce on average significantly more compkntencesM = 22.5, DS
= 7.8) than the SLI 6-10 childre(= 17.5, DS = 7.5)g = .130). In other
words, rates of embedding do indeed appear to ategnThe rate of
ungrammatical complex utteranced € 24.1%, DS = 11.1) decreases, though
the decrease does not reach significanze (079). Both of these measures
significantly distinguish the SLI 11-16 group fradach of the TD groups.
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Figure 3. Rate and grammaticality of complex utterances: SLIL1-16

Examination of individual scores reveals that th®pprtion of erroneous
complex sentences is under 10% for one-third ofitt@escents with SLI, a rate
not found for any of the SLI 6-10 (whose ungramuoify rate ranges from
14.3 to 50.4%). Strikingly, these six adolescenigefl 11;5, 11;9, 12;2, 12,5,
13;2, and 15;7) display one of two patterns. Fogalof them, a very low rate of
ungrammaticality corresponds with a very low rafepmduction of complex
utterances: these adolescents did not produce agyammatical complex
utterances, however they producedl5% complex utterances (a low rate not
found for any of the TD-11 children, and only thifehe 24 TD 6- and 8-year-
olds, whose mean rates are 25.9 and 28.2, resegtiv The other three
adolescents with low error rates had normal ratespfoduction of complex
utterances, however, the complex utterances pradoreerwhelmingly involved
less complex embedding (two of these subjects didpnoduce a single finite
complement clause, and half of the other adolescearimplex utterances
involved subordination of an adverbial clause)otimer words, these subjects are
successfully avoiding complexity (see Tuller anchie2006). We may assume



that the age range of the SLI 11-16 group may Heast partially responsible
for the fact that only a minority of them have dewed successful avoidance:
we note, however, that the extent to which comp#nsas attainable for all
individuals with SLI is a question in need of fuethresearch.

Turning to attempts at subordination and altermattrategies, although
inter-subject variation is high, we believe that cesults indicate that measures
of this type, taken over larger corpora, may befulsimdices of avoidance
strategies. We illustrate with presentation of meas of the use of direct
speech, the frequency of zero-level embedding dtive clauses, and the
frequency of object relatives. Whereas utterandéls avrect speech represent a
smaller and smaller proportion of verbal utteraniceshe TD groups (2.1%,
1.5%, and 0.9%, respectively, for the TD-6, -8, ahtl groups), this percentage
does not decrease between the two SLI groups (B7862.3% respectively).
Similarly, whereas the use of O-level relative skaidecreases in the TD groups
(7.3%, 10.6%, and 4.9%, respectively), it contintee®e widely and regularly
used in the SLI 11-16 groups (18.3% for SLI 6-10 &1.3% for SLI 11-16).
Finally, mean frequency of object relatives, wiéspect to all other subordinate
clauses, remains below 5% in the SLI 11-16 grddp=(4.8, SD = 8), whereas
they represent 11.1% (SD = 6.3) of subordinatesglaun the TD-11.

4. Conclusion

We have sought to explore the idea that complesity be studied via
analysis of relative frequency and relative ungraticality in atypical language
acquisition, just as it has been explored via omfeacquisition in typical L1
acquisition. Measuring complexity in terms of numh@ature, and distance of
syntactic operations, and use of empty over lexizdegories predicts partial
orders of relative complexity: relative clausesthen subordinate clauses, object
relatives > subject relatives, finite clauses > -finite clauses, and adverbial
clauses < other subordinate clauses. These pm@tictiere confirmed by
frequency and agrammaticality measures of langsageples of the SLI 6-10
children. Specific results highlight the pertinermdeeomplexity proposals: 1) the
relative clause findings point to the pertinence nofimber and nature (and
distance) of syntactic operations, 2) the fact tiaat-finite complements clauses
are more frequent than finite ones and the eviddoceC-drop support the
proposal that processing load can be alleviatedewipty categories (see also
Santos 2006), and 3) the predominance of adveclkaakes over other types of
embedding suggests that merger at phase edgesisdstly. Finally, it was
suggested that complexity should be particularlgntdiable via comparison
between younger and older individuals with SLI, vas would expect that
frequency of embedding might stagnate, while ungnaticality drops, and
avoidance/compensatory strategies continue to befesa This is precisely the
picture that emerged when the SLI 6-11 and the $1416 groups were
compared, in contrast with the comparison betwéenTD 6- and 8-year-olds,
on the one hand, and the TD-11 group, on the dtard. We conclude that the



notion of processing load can not only be inforrhgdinguistic theory, but can
be studied in atypical development through relafreguencies, error rates and
avoidance strategies.
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