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Specific language-impairment (SLI) is a disorder of
language acquisition in children who otherwise appear
to be normally developing. Controversy surrounds
whether SLI results from impairment to a ‘domain-
specific’ system devoted to language itself or from some
more ‘domain-general’ system. | compare these two
views of SLI, and focus on three components of
grammar that are good candidates for domain-speci-
ficity: syntax, morphology and phonology. | argue that
the disorder is heterogeneous, and that deficits of
different subgroups potentially stem from different
underlying causes. Interestingly, although poor sensory
or non-verbal abilities often co-occur with SLI, there is
no evidence that these impairments cause the gramma-
tical deficits found in SLI. Moreover, evidence suggests
that impairment in at least one subgroup is specific to
grammar.

Introduction

A current debate surrounds whether cognition is orga-
nized into domain-specific systems [1-3]. Domain-specific
systems, or their underlying mechanisms, are thought to
have dedicated neural circuitry that serves one cognitive
function. Language is perhaps the best known candidate
for a domain-specific system [1,4,5], and one way to test for
domain-specific systems is to see whether the develop-
mental course of language dissociates from other cognitive
systems.

Specific language-impairment (SLI), a developmental
disorder of language, occurs in children who are otherwise
developing cognitive abilities normally (see [6,7] for
reviews). In contrast to most children, who by 3 years
old can talk using simple sentences, children with SLI are
prone to make errors (e.g. ‘Who did Marge see someone?’
‘Yesterday I fall over’) [8,9]. Therefore, SLI provides a
prima facie candidate for a domain-specific deficit.

SLI has a genetic component [10—12], but the picture is
complex. To date, one gene (FOXP2) has been linked to a
rare (and non-specific) form of language impairment
exhibited by some members of the ‘KE’ family [10], and
loci on chromosomes 16q and 19q have been linked with
phonological and expressive grammatical deficits, respect-
ively [11]. These genetic discoveries have propelled SLI to
centre stage because of its potential for helping us to
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understand the unfolding genetic contributions, along-
side environmental interactions, to specialized cogni-
tive systems [13]. Furthermore, the different
genotypic—phenotypic relations emphasize the need to
consider more than one cause of SLI. However, it is
important to make a clear distinction between the
molecular expression of genes and functional, domain-
specific systems. It is only by identifying pertinent SLI
phenotypes that we can illuminate functionally special-
ized cognitive systems.

Investigations of SLI reveal that some children show
additional deficits in auditory, other cognitive or even
motor abilities [6,7,14,15], suggesting that the disorder,
and by implication language systems, are not so specific as
once thought. The heterogeneity of the disorder has
resulted, historically, from its being studied from a clinical
perspective [6] and being defined by exclusion. Recent
integration of new theoretical approaches to studying SLI
from linguistics, psycholinguistics, neuroscience, molecu-
lar genetics and evolutionary biology is bringing finer-
grained criteria and better psycholinguistically motivated
tests for identifying SLI. These developments are enabling
us to identify subgroups within the SLI population,
refining our understanding of the disorder.

In this article, I present selective phenotypic data from
children with a relatively rare form of SLI, Grammati-
cal(G)-SLI, who show evidence of a discrete grammatical
deficit. To evaluate these phenotypic data, I adopt a
developmental framework and focus on what I take to be
the ‘core’ deficits (see Box 1). However, to understand the
relevance of core deficits, we need to consider that
language is the sum of a complex set of systems, only
some of which are likely to be domain-specific [4,16].
Strong candidates for domain-specific systems are three
components of grammar: syntax, morphology and
‘grammatical-phonology’ [1,4,5] (Box 1, Figures 1,2).
This is because these computational aspects of
language show computations, such as recursion or
hierarchical non-local dependencies, not found in other
cognitive domains [4,5]. In addition, they dissociate
from other cognitive functions in acquired disorders
[17-19] and (as I will argue below) in developmental
disorders [1,20-22]. Focussing on detailed investi-
gations of these aspects of language, I argue that
G-SLI provides evidence for a discrete developmental
grammatical deficit and thus for domain-specific sys-
tems that appear to be selectively impaired [20].
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Box 1. Components of language and SLI

Language is a highly complex system that consists of different across language components. As a working hypothesis, | take the core
subsystems or ‘components’. In this article | focus on three impairment to be the most impaired component of language. A core
components of computational grammar: syntax — the structural rules deficit will be significantly below age-matched peers’ performance,
combining words into sentences; morphology - the rules combining and often below other language abilities: for example, grammatically
words or parts of words into new words (e.g. jump+ed); and impaired children perform significantly worse on tasks that tap
grammatical-phonology - the rules for combining sounds into aspects of morpho-syntax than younger children matched on
words (see Figures 1,2 in main text). In addition to these grammatical vocabulary, or on general measures of grammar (e.g. mean length
components, another essential aspect of language, among many, is of utterance, or sentence understanding) [6,8,36,58,61]. Conversely,
the lexicon (vocabulary) - the store of words. those with lexical deficits might show the reverse pattern [47,64].
Different SLI subgroups evince different degrees of impairment A core deficit does not rule out secondary language impairments.

In the light of recent interdisciplinary work, I evaluate Domain-general perspectives of SLI
the adequacy of hypotheses from two perspectives to Hypotheses of SLI falling under this perspective assume
explain the grammatical deficits of children with SLI: the  that domain-general or ‘domain-relevant’ cognitive sys-
domain-general and domain-specific perspectives. These  tems only ‘become domain-specific as a result of processing

perspectives reflect different accounts of the origins of  different kinds of input’ ([2] p. 390) — that is, through
specialized systems. experience. According to Karmiloff-Smith and colleagues

[2,23], no specialized mechanism is genetically specified,
and atypical development cannot produce selective defi-
cits. This is because, (i) genetic factors do not determine
(b) a priori the specificity of mechanisms, (ii) no mechanism is
unique to any one system, and (iii) mutual compensation
Word can occur between mechanisms. Hypotheses consistent
with these assumptions claim that SLI is caused by

Word WTrd underlying ‘input-phonology’ (speech) and/or processing

deficit (Figure 2). Input-phonology is considered to be at

rode roll  ed the interface between language and either defective

Irregular Regular auditory processing [6,15,24], phonological short-term

memory [25], processing capacity or speed [26-28]. This
implies that genetic factors disrupt memory, auditory or
general processing. Specifically, slow processing is hypoth-
esized to cause difficulty in processing sounds with rapid
acoustic transitions (¢/d) and/or perceiving phonemes
Figure 1. The hierarchical structure in (a) syntax and (b) morphology. (a) shows the with ‘low-phonetic salience’ (i.e. difficult to hear sounds)
hierarchical arrangement of syntactic structures and the non-local dependency in (t/d’ s/z). This affects past tense (]'umped) played),

questions between the wh-word ‘who’ and the position after the verb that is normally tt . ) d ol 1 ( ) inflecti [6]
filled by the object noun phrase. CP=complement phrase, IP=inflectional phrase, agreement/tense Oumps and plural {pens) intiections .

VP=verb phrase, DP=determiner phrase. (b) illustrates the hierarchical morphologi-
cal structure of irregular and regular verbs. According to Pinker's Words and Rules
model, irregular verbs are stored in memory, whereas morphologically regular - = -
(complex) forms are computed using a symbolic rule that takes the verb stem and adds Domain Spec'lflc perspt.actlves'of SLI .

the past tense affix (roll+ ed). Therefore the phonological form (or complexity) of the The alternative, domain-specific, perspective postulates
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Figure 2. Phonological hierarchical structure: marked prosodic structures. ‘Phonology’ has a varied definition within the SLI literature, and is applied to (1) ‘speech’ and
articulation processes [42] (which when impaired produce motor-speech problems); (2) the linear organization of sounds (phonemes) into words, in which length, perceptual
saliency, and frequency and/or meta-linguistic knowledge determine performance [24,25], and (3) the hierarchical structural organization of sounds into words that is
common to all languages [70]. Whereas domain-general theories refer to (1) and (2) domain-specific theories such as the CGC refer to (3). Here we use the term ‘input-
phonology’ for (2), and ‘grammatical-phonology’ for (3). This latter concept is illustrated in (a). ‘Prosodic structure’ shows a similar hierarchical arrangement to syntax [68],
and can be understood with respect to parameters that regulate syllable and ‘metrical’ structure: these structures can be either ‘marked’ (shown in red) (b—e) or ‘unmarked’.
0O=0Onset; R=Rhyme, N=Nucleus. Marked structures can occur in combination and the greater the number of marked structures the more complex the word or non-word.
Many G-SLI children show increasing errors in non-word word repetition as the number of marked parameters increases [31,37]. Moreover, even short but phonologically
complex non-words can cause difficulties [37,59].
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genetic control and underlie different domains of cognition
[1,3,5,19]. According to this view, the unfolding genetic
contribution plays a crucial role in determining the neural
circuitry underlying specialized cognitive systems. This
provides the basis for learning systems such as grammar
[16]. Without some genetic organization, no amount of
environmental interaction can ‘create’ the specialized
system that allows children to respect the subtle gram-
matical distinctions necessary for fluent language. This
perspective contends that, alongside domain-general
systems that can impair language [16,23], genetically
controlled domain-specific systems exist and can be
selectively impaired.

Hypotheses consistent with these assumptions contend
that some forms of SLI are caused by a deficit to certain
aspects of grammar [20]. The hypotheses differ in the
breadth of the characterization of grammatical deficits,
which might either reflect real differences in SLI popu-
lations or the fact that the deficit is not fully revealed until
late childhood [29-31]. For example, according to the
Extended Optional Infinitive (EOI) hypothesis and its
variants (the Unique Checking Constraint), genetically
guided maturation of the language system is disrupted in
young SLI children and affects many language com-
ponents, but the core deficit is in the part of syntax
responsible for accurate tense and agreement marking
[9,32] (e.g. Homer kissed Marge). Conversely, according to
the deficit in Computational Grammatical Complexity
(CGC) hypothesis (a development of the Representational
Deficit for Dependent Relations (RDDR) account [30]),
children with G-SLI are impaired in the computations
underlying hierarchical, structurally-complex forms in
one or more component of grammar [31].

Importantly, several assumptions that the domain-
specific theories do not make are that: (i) there is a one-
gene, one-system relation; (ii) each deficit within the
grammatical system equates with ‘a module’ (e.g. ‘a module
for canonical linkage rules’ ([2] p. 389); (iii) domain-
specific systems are rigid and unaltered by external input;
(iv) the grammar system is mature from day one; or
(v) language is a completely encapsulated module that
does not rely on other cognitive processes in any respect.
Most researchers in the domain-specific camp would agree
that both domain-general and domain-specific mechan-
isms are likely to contribute to specialized systems such as
syntax [16,31,33].

The pertinent questions to distinguish these two
perspectives are: Do we have evidence that: (1) deficits
outside the grammar system cause, or merely co-occur,
with SLI?; (2) some mechanisms are specific to grammar
or its components?; and (3) such mechanisms can be
differentially impaired and their functions not substituted
or compensated for by other mechanisms?

Predictions for three components of grammar

A domain-general perspective predicts that SLI should
always manifest with particular co-occurring deficits, for
example, auditory perceptual or motor impairments
[15,34], and that direct relations should arise between
these more general deficits (e.g. auditory processing
deficits) and grammar or its components [6,28,35]. For
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example, Leonard and colleagues propose that inflections
that add a syllable (‘syllabic inflections’, e.g. wan-ted,
pu-shes, pu-shing) are perceptually salient (easy to hear)
and therefore easier to process and produce than those
that are not syllabic (pushed, wants) [28].

Conversely, domain-specific hypotheses argue that the
core deficits of some forms of SLI are restricted to the
grammatical system. The EOI hypothesis predicts, in
particular, that syntactic tense errors (yesterday he
Jjump_...) can occur without any other core deficits in the
grammar system [9,32]. The CGC hypothesis, by contrast,
emphasizes the distinctions between syntactic, morpho-
logical and phonological hierarchical structural complex-
ity, and their independent and differential effects on
sentence processing and production [31]. This predicts a
pervasive deficit in grammatical components determined
by structural complexity (see Figures 1,2). Specifically,
syntactic complexity can be understood with respect to
structural ‘non-local dependencies’, such as those found
between words in questions, for example, ‘Who did Joe
see__? where who and the ‘gap’ following the verb (which
in declarative sentences is filled by the object) form a non-
local dependency [8] (Figure 1a). Thus, in syntax, not only
marking tense, but all structures requiring non-local
dependencies are predicted to be problematic. These
include passive sentences (e.g. ‘Joe was hit by Jill’), and
pronominal reference (‘Bill said Joe hit him/himself’).
Morphological complexity can be understood with respect
to Pinker’s ‘Words and Rules’ model [19], whereby
normally developing children store irregular verb forms
whole in monomorphemic (simple) forms, but compute
morphologically regular (complex) forms using a symbolic
rule (roll+ed) (Figure 1b). Frequency and phonological
properties affect stored irregular words, but have little
effect on regular forms. However, the CGC predicts that
for children with a morphological deficit, regularly
inflected verbs might be preferentially stored, and thus
subject to word effects (e.g. frequency) that are typically
found for only irregulars. For phonologically impaired
children, inflected words such as rolled are predicted to be
harder than rowed, as phonologically the word-end in
rolled is more structurally complex.

It is not trivial to distinguish domain-general and
domain-specific theories empirically as in many cases they
make similar predictions. For example, both predict that
Jjumped will be hard (perceptually non-salient, syntacti-
cally-affixed tense -ed inflection) and jumping will be easy
(salient, lexically-affixed aspectual -ing inflection) [28,36].
Box 2 highlights potential problems in distinguishing
these theories. Fortunately though, their predictions on
some linguistic phenomena differ markedly, for example in
question and past tense formation.

The evidence from empirical data

The empirical data show that, on the one hand, some
children with SLI have co-occurring deficits in sensory or
non-verbal abilities [15,35]. By contrast, a small but
significant number of individuals — the G-SLI subgroup
— show a discrete deficit in grammar [20,30,37]. G-SLI is
characterized by normal non-verbal abilities and articula-
tion, but a persistent core deficit in the grammatical
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Box 2. Interpretative caveats

Processing and representation

Both domain-general and domain-specific hypotheses make claims
about sentence processing deficits [8,28]. Research in language
acquisition highlights the potential problem of using impaired
processing to distinguish the two theories. This is because
phonological acquisition alters phonological processing [6,65],
morphological acquisition alters morphological processing, and
syntactic acquisition alters syntactic processing [66]. Because
experimental tasks can never directly tap representations, but only
the outcome of some sort of processing, distinguishing the effects of
processing versus grammatical deficits is far from obvious. Proces-
sing and knowledge are not independent, so impaired processing of
sentences or sounds per se cannot be taken as evidence for either
position: an SLI child’s inability to process and remember particular
sound sequences might be due to impaired representations of the
hierarchical structure of the sound combinations that make up that
sequence, as much as to some lower-level processing or memory
deficit. More cautious conclusions are required when SLI children
show impaired language processing, and finer grained predictions
need to be made a priori to distinguish the theories.

Relations between language components in acquisition
Although the evidence militates in favour of a domain-specific
approach, different components of language can influence one
another over the course of development. Indeed, all theories of
language acquisition assume that partial knowledge of some
components is necessary to acquire parts of others: this is the
essence of proposals such as prosodic/phonological bootstrapping
for word segmentation and syntactic learning [67], semantic boot-
strapping for syntax acquisition [1], and syntactic bootstrapping for
semantic learning [68]. Therefore, even when an initially component-
specific deficit is postulated, it is predicted that there will be
consequences on the acquisition of other components of language,
so that totally pure deficits are not expected.

system [20,37] (see Box 3). This therefore constitutes
evidence for discrete deficits. But can the domain-general
perspective adequately explain the deficits found in
syntax, morphology and phonology, notwithstanding the
possibility that low-level domain-general impairments
could cause, interact with or exacerbate some forms of
SLI? This perspective attributes all forms of SLI to deficits
in domain-general factors, such as auditory processing
speed and memory, that would create ‘bad input’ to a
domain-general processor. Although this theory was
popular in the early and mid-1990s, there is now wide-
ranging evidence against it.

Heritability

Twin studies reveal that impairments in components of
grammar, such as phonology, are highly heritable, but
auditory impairments are not [38]. This is unexpected if
genetic factors cause SLI by impairing auditory proces-
sing, as predicted by a domain-general view [15,24].

Prevalence of auditory deficits

Current studies reveal that many SLI children do not have
impaired auditory abilities [14,37,39,40]. In fact, Neville
and colleagues’ imaging study of language-impaired
children revealed that those with grammatical deficits
were not the ones with auditory deficits [41]. Interestingly,
some children with normal language development have
impaired auditory abilities [37,39,40], indicating that an
auditory deficit is neither sufficient nor necessary to cause
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SLI [39]. As yet, no form of SLI has been found to co-occur
consistently with any type of auditory or non-verbal
deficit.

The significance of co-occurring deficits

Many children with language impairments show co-
occurring sensory and/or non-verbal deficits [34,35] or
even motor immaturity [34], and vice versa, but the data
indicate a statistical co-morbidity of impairments rather
than a common source [38,42]. If sensory or domain-
general deficits cause SLI, we should expect the number or
severity of domain-general impairments to correlate with
the severity of grammatical deficits. However, both cross-
sectional and longitudinal studies show that such co-
occurring domain-general deficits have little impact on the
nature or severity of grammatical deficits [9,35,37,39,43,44].
For instance, marking tense and understanding passive
sentences are developmentally independent from vocabu-
lary and non-verbal abilities [9,35,45].

Dissociations between input-phonology or speech and
grammar

Phonologically-impaired children do not necessarily show
syntactic deficits, and vice versa [9,22,37,42,46,47]. Of
course, it could be that syntactically impaired children
had input-phonological or speech impairments earlier in
development, but that such impairments are no longer
detectable. However, longitudinal studies indicate that
children with phonological short-term memory deficits
and those with phonological deficits associated with
dyslexia or mild-moderate hearing loss do not later exhibit
the morpho-syntactic deficits that domain-general hypoth-
eses predict they should [22,43,46-48]. Furthermore,
Tomblin and colleagues’ large (>7000) epidemiologically
obtained sample showed little overlap between speech and
language impairments [42].

The effect of phonetic saliency

Inflections that produce an extra syllable (pu-shes, wan-
ted) are more perceptually salient than their non-syllabic
counter parts (cats, missed) [28], and are more proble-
matic for SLI children [6,49]. Cross-linguistic studies
further rule out a low-phonetic-saliency account. For
example, in French the same non-salient form (e.g. le)
can be either a determiner (the) or a pronominal clitic
(him), but only the clitic requires forming syntactic non-
local dependencies for interpretation. French SLI children
are impaired in producing and understanding clitic
pronouns but not determiners [50].

Thus, when careful comparisons are made between
grammatical deficits and other cognitive or motor deficits,
the data reveal little evidence for domain-general deficits
causing SLI. It could be that domain-general deficits do
cause some forms of SLI. But, if so, we need to know the
impact of such a deficit on language and which form(s) of
SLI result.

Insights from Grammatical-SLI

Whereas the co-occurrence of SLI with other deficits tells
us little about the developmental functional autonomy of
domain-specific systems, the existence of individuals with


http://www.sciencedirect.com

B oo |

Box 3. Characteristics of the G-SLI subgroup

G-SLI children are defined as having a persistent deficit in syntax and
morphology at age 9 years and older. From children who meet the
criteria for SLI, based on standardized language and non-verbal tests
[6], selection of G-SLI children is based on tests designed to probe
core aspects of morpho-syntax; for example, passives, agreement
and tense [20,31]. On these tests they have to produce more than
20% errors at an age when normally developing children make few
or none. Many G-SLI children are also impaired in grammatical-
phonology [37], but their speech for known words is clear and they
do not show any articulation impairments [69]. Vocabulary is
impaired, but not as significantly as their core grammar impairment
[45], and initial investigations indicate that the vocabulary deficit is,
at least partially, caused by their grammatical deficits [567]. All
children exhibit normal development in other respects including
their pragmatic use of language [20,31]. Their performance on non-
verbal |Q tests is average, and extensive testing on both non-verbal
cognitive and auditory abilities has not revealed any consistent
deficits [20,37,40]. Within the SLI population over 9 years old with
persisting deficits and normal non-verbal abilities, the prevalence of
G-SLlis around 10-20% [44,69]. Investigation of familiar aggregation
of language impairments in first-degree relatives is consistent with
an autosomal dominant inheritance [69].

G-SLI [20,37] provides insights into this issue. First, the
G-SLI subgroup reveals that severe grammatical deficits
do not necessarily occur with impairments in non-verbal
or auditory abilities [20,37]. Second, alongside SLI more
generally [32], G-SLI children show that grammatical
impairments, like language acquisition, are not random
[8]. Within syntax, G-SLI is a broad but discrete deficit,
which includes impairments in marking tense, under-
standing passives, assigning pronominal reference and
producing questions [8,20,30,31] — just those structures
requiring non-local dependencies that are core to the
syntactic system [4,5]. These findings are supported by
data from both typologically close and distant languages
(German and French, Hebrew, Greek) [50-54] and by
other groups who have identified G-SLI individuals
[44,53]. Our studies of the same cohort of children over
many years provide evidence that the same deficits are
evident at 4-6, 9—12, and 15-18 years of age [20,31,55-57].
Therefore, their deficits persist and are far from compen-
sated for by other mechanisms. However, deficits are often
only revealed in test situations when contextual cues and
avoidance strategies cannot facilitate performance [8,58].
These data are incompatible with the predictions of a
domain-general deficit hypothesis [23].

Structural deficits predicted by the CGC hypothesis are
also found in grammatical-phonology [59,60] and mor-
phology [58,61] in G-SLI children. The next section
illustrates the impact and cumulative effect of different
component deficits.

Evidence for the autonomy of grammatical components
If the CGC hypothesis is correct, then G-SLI will manifest
itself in some linguistic forms more than others, as a
function of hierarchical structural complexity in each
grammatical component. (Note that such complexity is
considered to be independent from general cognitive com-
plexity [20,31].) Thus, one reason that tense marking is such
a good clinical marker of SLI in English speaking children is

www.sciencedirect.com

TRENDS in Cognitive Sciences Vol.9 No.2 February 2005 57

because it involves complex hierarchical structures in
syntax, morphology and grammatical-phonology. This
makes it a good starting point for exploring the potential
autonomy but cumulative effects of impairments in these
different components.

First, if we take the syntactic properties of tense
marking, domain-general theories of SLI predict that
because the tense change in irregular verbs is percep-
tually salient (e.g. fall-fell) in contrast to that in regular
verbs (e.g. jump—jumped), irregular forms should not be
problematic for SLI children [6]. By contrast, domain-
specific theories predict deficits in irregular as well as
regular tense marking. The data show that G-SLI children
do not tense mark both regular and irregular verbs
[31,58], illustrating the syntactic nature of this deficit,
and militating against a purely perceptual deficit (cf. [24]).

Second, with respect to the morphological properties of
tense, whereas domain-general hypotheses argue for a
single system underlying regularly and irregularly
marked forms [23,24]; domain-specific accounts argue for
separate underlying systems [17,19]. Specifically, both
perspectives predict deficits with regular past-tense
formation, but they make different predictions for the
pattern of performance of children with SLI in comparison
with normally developing children. The domain-general
hypothesis predicts that SLI children are like normally
developing children in using one system to form past-tense
forms, so both groups should show the same pattern of
performance on regulars compared with irregulars. By
contrast, the CGC hypothesis predicts that because
normally developing children are using different systems
to form the regular and irregular past tense, but G-SLI
children might be preferentially storing all forms lexically,
the two groups will show a qualitatively different pattern
of performance. Data do indeed reveal qualitative differ-
ences: (i) G-SLI children perform at a similar level on
regular—irregular past-tense marking, whereas normally
developing children show a regularity advantage; and (ii)
in contrast to normally developing children, G-SLI
children show frequency effects for both regular and
irregular verbs [58]. Interestingly, the G-SLI children, but
not the controls, behave in the way that single-mechanism
accounts might predict if only one system underlies tense
marking in English. Individuals with a non-specific
language impairment (from the KE family) show the
same regular and irregular pattern as G-SLI children [34],
whereas other SLI children do not [49]. Thus, G-SLI
performance is not just worse than that of typically
developing children, but is qualitatively different; it is
not simply a case of the same system not functioning as
well as normal.

We predicted that if G-SLI children preferentially store
regular forms whole (like irregular forms) they should use
such forms inside compounds (*rats-eater), whereas
ordinarily regulars (but not stored irregulars) are dis-
preferred in compounds [19]. Furthermore, domain-gen-
eral hypotheses would predict they should omit these non-
salient inflections inside compounds, as they do elsewhere.
We discovered that G-SLI children produce regular
plurals inside compounds, whereas normally developing
children and adults rarely do so [61] (cf. [49]). Thus, G-SLI
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children show a consistent and predicted pattern indicat-
ing that, alongside their syntactic deficit, they have a
morphological deficit.

Turning, third, to phonological structural complexity, a
non-word repetition task revealed that most G-SLI
children are significantly impaired as a function of
increasing phonological structural complexity, whereas
younger vocabulary matched controls are not [37,60].
Domain-general hypotheses would predict that perform-
ance should be determined by saliency rather than
structural considerations [6]. Thus with respect to past
tense, we predict that for regular forms, increasing the
phonological complexity of the verb-end (vvd-rowed,
ved-rolled) (see Figure 2) will significantly decrease
correct performance in children with SLI who have a
phonological deficit, but not in those with normal
phonological development. Bortolini and Leonard’s study
provides initial support for this prediction [62]. They
found a significant correlation between levels of final
cluster reduction in monomorphemic words and omission
of inflections that create clusters word-finally.

These data need to be considered in the context that not
all children with SLI exhibit morphological and/or
phonological deficits [47,49,53,63], and not all children
with phonological deficits reveal the morpho-syntactic
deficits typically found in SLI [22,42,43,46].

Conclusions

The heterogeneity of SLI phenotypes indicates that the
impairment can have multiple causes [9,20] and to talk of
a unified disorder is increasingly untenable (see also
Box 4). The existence of a subtype of SLI specific to
grammar provides a challenge to domain-general theories:
how could such discrete deficits that persist into adulthood
[8,20,31] exist if the systems underlying grammar are
‘domain-relevant’ and can be compensated for?

Empirical data from numerous SLI investigations, and
particularly from G-SLI, suggest that developmental
deficits in grammar are best accounted for by the
hypothesis that the brain contains domain-specific sys-
tems. I have argued that deficits in each of three
components of grammar (syntax, morphology, phonology)
can co-exist, and might all dissociate [31]. The challenge is
now to provide a full picture of the individual phenotypes,
and subsequently unravel the underlying genetic and

Box 4. Questions for future research

e What genotypes underlie the different SLI phenotypes?

e Can a child with SLI achieving 80% correct performance on a
grammatical task at age 14 (and never improving further), and a
typically developing child achieving 95% at age 4-5 be using the
same grammatical system(s)? And if not, what does this tell us
about the specialization of systems?

e How do deficits in different grammatical components affect
lexical learning?

e Do grammatical deficits in different disorders manifest them-
selves in the same way, for example, in complex structures in the
components?

e What are the neural correlates of syntactic, morphological or
phonological processing in SLI individuals, and how does
impaired grammatical development affect the structure of the
brain?

www.sciencedirect.com
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molecular variations that ultimately contribute to these
phenotypes.
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