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ABSTRACT

Many researchers and clinicians describe a broageraf language features
as characteristic of specific language impairm&utlY, while some researchers have
attempted to define a narrower set of languagaifestas clinical markers of SLI.
However, how SLI is distinguished from other langeanpairments that fall outside
the psychometric diagnostic criteria for SLI, basedlanguage features is not clear.
This thesis is concerned with determining whichglaage features, if any, are
capable of differentiating children with SLI frorhitdren with non-specific language
impairment (NLI). Children with NLI, differ psychoetrically from SLI only on
their non-verbal cognitive abilities.

Conversation and oral narrative language samples$,varbal responses to
probes, were collected from seventy five childrged2 % to 6 years comprising
four research groups: 21 participants with SLI, @8ticipants with NLI, 21 age-
matched participants with typically developing laage and 20 younger language-
matched participants with typically developing laage. Matching for group
comparisons required that the SLI and NLI groupd kimilar levels of language
ability on a standardised assessment and meanhlefgitterance (MLU), which
reduced the SLI group to 15 participants for thesenparisons. The language-
matched group was also matched to the SLI and kabugs on MLU. A wide range
of language variables from the conversation andatige samples were analysed,
covering the domains of general sample measuregphosyntactic accuracy and
complexity, narrative structure, information andhesion.

The SLI and NLI groups performed similarly in abirdains and could not be
differentiated diagnostically on the measures erachi The most consistent group
differences were for comparisons between the ageh®d and language-matched
groups, which demonstrated the effects of matumatemd development. The
language impairment (LI) and language-matched graxquid not be differentiated
on the majority of general language sample or magphtactic measures but the SLI
group produced narratives that were structurallyaromplex and cohesive than the
language-matched group.

Language tasks varied in their effectiveness ifedshtiating groups. More
consistent group differences for the grammaticaueacy measures were obtained
from the conversations than the narratives, anoh fromposite measures compared

to individual measures. Targeted elicitation tasksre more effective than the
Xii



conversations or narratives in producing consisgeoaip differences for accuracy of
individual verb tense morphemes. More consisteotgdifferences for the narrative
features were obtained from a wordless picture thak a single scene picture. A
discriminant function analysis showed that LI wassireffectively identified using a
combination of key morphosyntactic measures from tonversations and key
narrative feature measures from the two narratives.

The results have implications for diagnostic p@gi intervention practices
and theoretical constructs and explanations of &id NLI. In particular, a broad,
holistic view of LI is supported, as an impairmehat impacts on all domains of
language which interact with each other and mustdmsidered collectively, rather

than as individual, splintered skills.
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NPC Noun phrase composite — accuracy measureddotal of targeted noun

phrase morphemes; i.e., ART + PLS + GEN
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Diagnostic issues

CHAPTER 1: DIAGNOSTIC ISSUES FOR SPECIFIC AND NON-
SPECIFIC LANGUAGE IMPAIRMENT

INTRODUCTION

Specific language impairment (SLI) in children haseived considerable
attention in the literature and been the focusamisederable research in recent years
(Bishop, 2004; Botting & Conti-Ramsden, 2004; Eadlarsons, & Douglas, 1997;
Fey, Catts, Proctor-Williams, Tomblin, & Zhang, 200_eonard, 1998; Watkins,
1994). Traditionally, SLI is defined as the presend significant difficulties with
language acquisition in the absence of any knowmseaor other identifiable
disorders such as hearing impairments, intelledisability, neurological disorders
or chromosomal syndromes (Fey, Long, & Cleave, 19%bnard, 1991b, 1998;
Plante, 1998; Tomblin & Buckwalter, 1994; Watkirif94). Recent research has
attempted to both define the characteristics of &id to examine possible causal
explanations, but with inconsistent results antediig conclusions.

Research has predominantly compared the charditer children with
SLI to the characteristics of children with typilgableveloping language (TDL).
While this is an appropriate and useful methodoldgg lack of comparisons with
other language impairments in children that faltsale the diagnostic category of
SLI means that the full diagnostic picture is ing@date. Such language impairments
have concomitant disorders that exclude a diagnokiSLI, such as a hearing
impairment, intellectual disability or Down syndremComparisons with other types
of language impairment (LI) are needed to determivieether the identified
characteristics of SLI are unique to SLI or alsorfd in other Lls.

One group of children with language impairmentst tthoes not fit the SLI
diagnostic category, is of particular interest:ldt@in with ‘non-specific language
impairment’ (NLI) (Bishop, 1994b; Ellis Weismer, mblin, Zhang, Buckwalter,
Chynoweth, & Jones, 2000; Fey et al., 2004; Riaanblin, Hoffman, Richman, &
Marquis, 2004). Children with NLI also have a laaga impairment (LI) that cannot
be explained or attributed to a cause, but thefedfrom SLI in one important
feature: their non-verbal cognitive abilities (NVEAChildren with SLI, by
definition, have NVCA in the normal range or aboVahis relates to the exclusion of
intellectual disability as a possible cause forlth€Craig & Evans, 1993). However,

poor NVCA may also exist in children in the abseatany identifiable cause and in
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Diagnostic issues
the absence of any other identifiable disordergr@up that differs from SLI on only
one diagnostic feature is an ideal group to compdtke SLI in order to clarify
whether the linguistic characteristics attribute®tI| are unique to it or are universal
to a broader range of LIs. This will have implicets for the diagnostic category of
SLI and how it is used.

Comparisons between SLI and NLI were sparse whisrthbsis was formed
in 1997, with literature during the 1990s largefiismg the issue and calling for
investigation. Two studies (Cole, Dale, & Mills,d® Fey et al., 1994) found that
children with SLI and NLI responded similarly totemvention and challenged the
practice of offering higher levels of service taldren with SLI than for children
with NLI. Fey et al., in questioning the criteriarfdefining SLI, emphasised that it
was important for researchers to determine if listjti deficits identified in SLI are
unique to that group alone, and in particular, \waethe deficits varied according to
level of non-verbal cognitive abilities.

Bishop (1994b) measured performance on severadatdised language
assessments in 90 twins where one or both twinaHadguage impairment. Bishop
concluded that “there is no fundamental differebeeveen children with language
impairments who have a large discrepancy betweean@verbal functioning, and
those who do not.” (p. 108). More recent researab émphasised similarities in
memory and morphosyntax (Ellis Weismer et al., 200e et al., 2004). A meeting
of eminent researchers recommended more detaMedtigation of “the similarities
and differences among children at different lewé#l$Q” (Tager-Flusberg & Cooper,
1999, p. 1277). A comprehensive comparison of listgu characteristics between
children with SLI and NLI is therefore the subjedtthis thesis, reported in recent
publications by this author (Pearce, 2000; Pedvio€ormack, & James, 2003) .

This chapter discusses the diagnostic constru@Lofand associated issues.
This is necessary to develop a full understandin§ld and the implications of a
comparison between SLI and NLI. The focus is placedSLI because there is a
substantial body of literature devoted to the camstof SLI, but little comparative
literature on the construct of NLI. The two subsatgfuchapters discuss the linguistic
characteristics of SLI, NLI and other LI: morphotagtic deficits are discussed in
chapter 2, and oral narrative deficits are disaligsehapter 3. The remainder of this

thesis is devoted to a description and discusdidineanvestigation and its results.
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SLI AS A DIAGNOSTIC CATEGORY

Purpose for a Differential Diagnosis of SLI

Multiple purposes for diagnostic processes in m@ato SLI, and to LI in
general, are described in the literature (Bishopp42 Johnson, Darley, &
Spriestersbach, 1963; Nation & Aram, 1977; PauBR5]l%eterson & Marquardt,
1981). Primarily, a diagnosis serves to categorsel differentiate among
impairments, particularly among impairments thatymaresent similarly and
involves an accurate description of the charadiesi®f the LI and a determination
of aetiology or underlying causal relationshipsisTénables appropriate assessment
and intervention, and suggests a possible or likebgnosis. SLI and NLI clearly
differ in NVCA, but it is not clear whether or nibtey can be differentiated based on
their language characteristics or whether they leoltimon or different underlying
causes.

Bishop (2004) emphasised distinctions between distgm criteria for SLI
that are used for research and clinical purposdsaegued that research is primarily
concerned with such matters as determining unaeylympairments or exploring
genetic relatedness (i.e., aetiology). On the otierd, clinicians were primarily
concerned with diagnosis for assessment and inmteove purposes and therefore
focussed on diagnostic parameters that identifigettfional language difficulties
affecting the ability to communicate in daily adties at home, school, and work and
in the community. This view, however, seems oveestrictive. The placement of
clinical diagnostic issues outside the main busirdsesearch, in a sense, denies the
application of research to the real world of dabtivity and life participation. The
validity of the clinical diagnosis of SLI needs e upheld by sound research and
thus argues for the inclusion of functional comneatipn measures in research
exploring the differential diagnosis of SLI and NLil is also important to determine
whether the linguistic performance of children wi8Ll and NLI differs on
functional as well as structured tasks. Likewismysal explanations need to account
for functional communication impairments that mayegent differently from
performance on specific, highly controlled lingiuagasks.

If SLI and NLI are undistinguishable from each otheterms of linguistic
characteristics and causal factors, then littleppse is served by attempting to
maintain the terms as diagnostic categories. Reseexploring the criteria for
defining SLI has examined three main areas: the afseognitive referencing

(measuring and comparing language ability to NVddgntification and description
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of the primary characteristics and underlying defiof SLI and; explanations for
SLI. Each of these will be discussed, to varyingrdes in this and subsequent
chapters, with reference to their relevance for.NLI

A Psychometric Model

The conventional approach to defining SLI is psyobtric (Rice, 2000).
This approach uses the normal distribution curveé standardised assessment to
define SLI as language performance at the low dnth@ normal distribution of
language abilities (Leonard, 1991b). That is, thikdcwith SLI has poorer language
ability than their peers with normally developirgmguage.

SLI is frequently defined as language abilitiest tfedl below a standard
deviation of -1.0 on a standardised assessmeatn{AMorris, & Hall, 1993; Cole et
al., 1990; Lahey, 1990; Lahey & Edwards, 1995; Mdéwn & Swisher, 1984;
Restrepo, Swisher, Plante, & Vance, 1992; van é¢r & Howard, 1993). The study
of more severe forms of SLI (standard deviationgmater than -1.5 or - 2.0) is
uncommon in the literature.

The psychometric approach can work well in idemtify language
impairment and suggest a prognosis but Rice (20@€ycribed three major
limitations. The first major limitation is the attariness of where to draw the line
between normal and impaired language ability (wisigndard deviation). Secondly,
an overall result on a language assessment doesalm@ys provide easy
identification of specific areas of deficit for @vention, (and some areas of deficit
may be more disabling than others). Thirdly, thgchemetric model does not
provide a measure of how a child’s language skitks progressing relative to an
adult language system. For example, a typical 3-gkBs ability to use finite verb
tense markers is very close to adult languagewisereas their vocabulary would be
much less developed than an adult’s vocabulary.

Causal factors that could contribute to languageainment have shaped the
exclusionary criteria for SLI and include: neurataj dysfunction, intellectual
disability, genetic or chromosomal syndromes, pdaisbor sensory impairments,
identifiable socio-emotional disorders and autigmecsrum disorders. The use of
exclusionary criteria for SLI means that this groap children with language
impairments is largely defined by what it is nahex than what it is.

The exclusion of children with low NVCA from theadjnosis of SLI is also
an essential component of its psychometric constmitb NLI defined as cognitive

performance at the low end of the normal distrinutof cognitive abilities. Similar
4



Diagnostic issues
limitations, to those described by Rice for identiy language impairment, may
apply to the identification of NVCA. To exclude dfiectual disability from a
diagnosis of SLI, NVCA needs to lie above a stadddeviation of -1.0 on a
standardised assessment (which corresponds tadastascore of 85 and to the™6
percentile) (Anastasi, 1988; Sattler, 1990). Initoll some researchers stipulate
that language abilities need to fall one standandadion or more below performance
IQ, a practice is known as ‘cognitive referenci(@asby, 1992).

ASSUMPTIONS ABOUT SLI AND THEIR IMPACT ON DIAGNOSIS AND
INTERVENTION

Several assumptions about the nature of SLI inforrarise from the current
diagnostic construct of SLI. The first assumptiosm that general cognitive
development influences language development (Cak®92; Miller & Chapman,
1981). The second assumption, arising from the fgsthat general cognitive
functioning, as measured by nonverbal or perforreameasures, determines a
ceiling or potential for language development (Gas®992). A third assumption is
that the linguistic characteristics of SLI are aque clinical marker of SLI (Rice,
2000). Related to this is a fourth assumption, thatlanguage abilities of children
with SLI are qualitatively different from the langge abilities of children with NLI
(Aram, 1991; Restrepo et al., 1992; Rice, 2000eRwWarren, & Betz, 2005).

However, none of these assumptions has yet beemieatlp proven. Aram,
Morris & Hall (1993) stated that “many persons ilweal with children with
language impairments have accepted the conceecife language impairment as
an established fact, rather than recognizing thahare accurately represents an
hypothesis in need of testing and validation” (Rb&ach of these assumptions will
be discussed in relation to their impact on serdiglévery practices and in relation to

differential diagnosis of SLI from NLI.

The Relationship between Cognition and Language (Asmption 1)

The exclusion of intellectual impairment as a pt&trtausal factor from the
diagnosis of SLI implies that non-verbal intelligenand cognitive functioning
influences language development. However, viewthefrelationship between non-
verbal and verbal abilities are varied, and oftemflicting. Considerable debate
exists over the degree of independence of langabijey from non-verbal cognition
(Johnston, 1994). Theories about the relationslkefpvéen cognition and language

still await conclusive and consistent evidence.
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Intelligence as a Single Property or Multiple Competencies

One formative theory of intelligence proposes thkeéstence of a general
overriding form of intelligence (g) (Gelfer, 199@heorists vary in their views of the
relationships among general intelligence, NVCA awerbal abilities. Many
intelligence tests seek to capture the measurematergeneral intelligence that
underlies more specific intelligence factors, oftecussing on aspects of intelligence
that contribute to academic success (Anastasi, ;198®&ler, 1990). Gardner (1985),
on the other hand, argues that intelligence is ax@ingle property or a general

capacity, but a broader range of competencies gdyehe cultural context.

Direction of Influence

The cognitive hypothesis proposes that an undeyly@vel of cognition is
needed for language to develop (Cromer, 1976; MileChapman, 1981). The
relationship between cognition and language isitggtional, one where cognition
influences language but language does not influenognition. Children’s
development of concepts and cognitive constructs] their desire to express
meaning precede language development. For exaogieepts of time may develop
before they are expressed using temporal adverlos naorphosyntactic tense
markers. Language development may be equal to gr Hehind cognitive
development but may not be more advanced than twogrdevelopment, as non-
verbal ability sequentially precedes language dmrakent. Dale and Cole (1991)
stress that this model is based on unproven assumspiThe premise of this theory
is also contradicted by the characteristics of Mfill syndrome, where language
ability is more advanced than NVCA (Reilly, LoshelBigi, & Wulfeck, 2004;
Thomas, Grant, Barham, Gsodl, & Lakusta, 2001; & cdi, Capirci, & Caselli, 2001)
and by research showing evidence of children wdbrer cognition than language
ability (Ellis Weismer et al., 2000).

Johnston (1994) argues, similarly to the cognitiypothesis, that cognitive
mechanisms, including NVCA, are required for larggi#o develop. However, this
relationship is not permanent, as once languagecdsiired it becomes “a major
mode of mental representation and crucial to maagaoning tasks” and a “tool of
cognition” (pp. 108-109). At the other end of tipestrum, the interaction hypothesis
(Rice & Kemper, 1984) argues that language and itognboth influence each
other.

Other, less uni-directional, theories describe auggirelationships between

language and cognition. A weaker form of the cagaithypothesis suggests that
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while cognitive development is necessary for laggudevelopment to occur, it does
not fully account for all aspects of linguistic @dspment (Cromer, 1988a). Some
specific and independent linguistic capacity isessary for language to develop.
According to this view, language and cognition assumed to be essentially
separate and distinct, with language developmeruraag in parallel with cognitive
development. Consistent with the stronger cognititigpothesis, language
development cannot be more advanced than cogui¢givelopment.

The correlational hypothesis (Brown, 1973 & Batesle 1977 in Miller,
1981) argues that common maturational factors lieddevelopment of cognition
and language but that variation may occur in theepaf development in either the
cognitive or language domains. This hypothesis @iz for variation between
cognition and language in any direction, but does emphasise directions of
influence between non-verbal cognition and language

Similarly, Gardner (1985) argues that an indivitkialompetency in one
intelligence does not enable a prediction aboutir tteempetency in other
intelligences as the various intelligences aretikally independent of each other,
although they do interact. This model of intelligersupports the independence of
language from non-verbal abilities and variationtwsen a range of cognitive
abilities in any direction.

Summary

Deficits in NVCA have been excluded from the diagfio category of SLI
without a sound or agreed understanding of theioalship between cognition and
language. The cognitive hypothesis predicts thaid@m with NLI should have
poorer language skills than children with SLI besmawf their more extensive
cognitive deficits. Clear predictions about NLInglation to SLI do not arise from
other theories, such as the multiple intelligenoeslel, which suggest that language
abilities are relatively independent of NVCA.

Potential for Development (Assumption 2)

Use of Cognitive Referencing as a Prognostic I ndicator

The cognitive hypothesis has had a profound infteean thinking about
language impairments in children (Casby, 1992).eHéne gap between language
and NVCA, in the case of SLI, is considered an datbr of the potential for
language development. This has led to a belief¢hédren with low NVCA should
be excluded from speech pathology services (Col.et1990). This implies, that
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children with SLI will benefit more from interveoi that children with NLI and are
thus more worthy recipients of intervention sergicBome have determined that a
child is not considered to have a LI if their lange abilities are equivalent to their
NVCA level, even when their language abilities aignificantly below those
expected of their chronological age (Casby, 1992) practise of comparing a
standardised measure of language ability with adstalised measure of NVCA has
been termed “cognitive referencing’ (Bishop, 20G4je, Schwartz, Notari, Dale, &
Mills, 1995). The assumption that the gap betwesmegal cognition (or NVCA) and
language ability is an indicator of potential fanguage development in SLI, was
challenged, by Lahey (1990) who concluded that dleage disorders should not
currently be defined by comparing a level of larggiability with a measure of
mental ability” (p 617).

Use of NVCA as a prognostic indicator is also avadled by evidence that
many children with SLI do not attain normal langeagbilities (Paul, Murray,
Clancy, & Andrews, 1997; Stothard, Snowling, BishGpipchase, & Kaplan, 1998).
If NVCA were a prognostic indicator then childreitwSLI should eventually attain
normal language abilities, while children with Ndb not. Stothard et al. (1998)
followed up 71 children diagnosed with SLI or Nltlifaur years of age. At 15 years
of age close to two thirds of the children with $SHtill had impaired speech and
language abilities or a general delay in both lagguand cognition. For the NLI
group, more than three quarters had persistentb@e®l language difficulties.

Paul et al. (1997) followed up children, who wederitified as late talkers at
20-34 months old, when they were in their secoradigrat school. A quarter of the
children had persistent language difficulties. Hegre the results suggested that the
children with persistent expressive language problén second grade were those
with nonverbal abilities at the lower end of thermal range. This finding holds
some congruency with the notion that non-verbalndamn is an indicator of

potential for language development.

Use of Cognitive Referencing for Determining Eligibility for I ntervention

Cognitive referencing and a diagnosis of SLI hasnbesed for determining
eligibility for allocation of higher levels of sdpe for children internationally
(ASHA, 1989; Casby, 1992; DECS, 1996; EDSA, 19%2nds, 1996; Pearce, 1998;
Stern, Connell, & Greenwood, 1995). This practises wften based on perceived
benefits for SLI over NLI, in relation to learnimpptentials implied by the cognitive

hypothesis (Cole, Mills, & Kelley, 1994). The priaet of excluding children from
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intervention services on the basis of the cognitiypothesis has been questioned as
theoretically unsound and empirically unsupportBisifop, 1994b; Casby, 1992;
Cole et al., 1990; Cole et al., 1994; Dale & Cdle91; Fey et al., 1994; Lahey,
1990).

Few studies have attempted to compare interventioitomes between
children with SLI and NLI. However, two studies bte determined that children
with SLI and NLI responded similarly to intervemi@gCole et al., 1990; Fey et al.,
1994). Cole et al. compared the effects of an wetaion program on a group of 18
children with SLI and a group of 32 children withLINwhile Fey et al. compared a
group of ten children with SLI and a group of eighildren with NLI in a similar
age range (4 to 6 years and 3;8 to 5;10 years,ectsply). Both groups of
researchers matched the SLI and NLI groups onteeldanguage measures prior to
intervention and, evaluated two interventions, wille participants assigned to
treatment groups at random. Both studies foundttt@iSLI and NLI groups made
similar and significant gains in language abiliti&sis contrasted with expectations
from the cognitive hypothesis that children withl $8an be expected to make greater
gains from intervention because their higher nompake cognition gives them a
higher potential.

Cole et al. (1990) concluded that the practicariting services for children
with NLI, and providing more services to childrenttwSLI, was unsupported by
their findings. Fey, Long and Cleave (1994) readoimat “if children with below-
normal 1Qs really differ fundamentally from childrevith classically defined SLI,
they may respond differently to intervention” (p5)6Their results showed that both
groups made significant gains and that the langadgéies of NLI group actually
improved more than the SLI group following intertien. They therefore concluded
that children with SLI and NLI were diagnosticafliymilar and belong to the same
group of “impoverished language learners” (p. 176).

I ssueswith Variation in Identification of Language | mpairment

A wide range of assessment tools have been usedessarchers (and
clinicians) to assess language abilities and NVCi#hwo general agreement on
which tests of language ability or tests of NVCA anost appropriate for identifying
children with SLI (Dunn, Flax, Sliwinski, & Aram,9D6; Krassowski & Plante,
1997; McCauley & Demetras, 1990). Tests differ, sbmes considerably, in the
children they will diagnose with SLI (Aram et a993; Merrell & Plante, 1997).
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Aram, Morris and Hall (1993) tested 252 childremichlly identified with
SLI, using a variety of psychometric and languagsasares and several different
cut-off points to investigate congruence in thelentification or diagnosis. The
identification of children with SLI ranged from 20% 71.4% depending on the
assessments used and the discrepancy formula@pphias, an individual child may
be identified as SLI on one test battery but noaoather. This is highly problematic
for comparing research studies, for clinicians deteing a diagnosis, and for the
practice of determining eligibility for interventiobased on standardised test scores.
Casby (1992) noted that: “This variability obviopshakes it possible for a child to
be eligible for services in one state (or distrigt ineligible in another state (or
district)” (p. 200).

These problems may arise because both languageamderbal ability are
multifaceted skills. Different language tests ofsample different sets of linguistic
abilities (e.g., various aspects of receptive goressive vocabulary, morphology,
syntax or memory). Linguistic performance will algary according contextual or
task demands (Bates & MacWhinney, 1989). Even whersame linguistic abilities
are tested they may be tested under a differenbfsebntextual or task demands
(e.g., morphosyntactic production in a cloze tasksus in a narrative generation
task), producing different results (Merrell & Plani997).

Standardised test outcomes may also vary in indalglover time, at a level
sufficient to result in differing diagnoses betweeitial and subsequent assessments
(Conti-Ramsden, Donlan, & Grove, 1992; Krassowskrlante, 1997). Krassowski
and Plante investigated the variability of Wescldeale 1Q scores over three year
periods in children with language impairments affech 3;8 to 11;3 at the time of
first test administration. Twenty seven percent Badre changes of one standard
deviation (15 points) or more for the Verbal Scakjle 17% had score changes of
one standard deviation or more for the Perform&uade. Up to three quarters of the
children had smaller changes of 5 points.

This high degree of variation argues against thetstise of 1Q criteria
(cognitive referencing) for the diagnosis of SLINII, or for determining eligibility
for services. Anastasi (1988) argued that an IQesoepresents the ability level of a
person “at any given point in time” rather thanresgnting a potential for learning
(p. 362). If IQ scores (and standardised languagiestores) are highly variable, then
it is inappropriate for a child to be ineligiblerfa service because their scores miss
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the criteria by a few points. A child may be inélig for a service one year, but then

be eligible for the same service a year later,ga versa.

Summary

The practice of differentiating eligibility for iatvention based on a diagnosis
of SLI or NLI is fraught on two fronts. Firstly, ¢hbelief that children with SLI gain
more benefit from intervention than children withINs, so far unsubstantiated by
intervention studies. Secondly, the diagnostic @ssdacks consistency both across
test batteries and over time. The methods currevidyiable for diagnosing SLI and
NLI are likely to produce distinctions that arehext fluid, murky and muddled. SLI
and NLI are not stable diagnoses if a child camlibgnosed with SLI one year on a
particular assessment battery under the critenafparticular state or country, but
be diagnosed with NLI another year, or on a difitgssessment battery or under the

criteria for a different state or country.

Characteristics of SLI (Assumption 3)

Standardised language tests and language sam@ssgsament approaches
both seek to diagnose LI, and to determine spearBas of deficit in the receptive or
expressive modalities, or in the domains of morghtax, semantics, pragmatics or
phonology (Paul, 2001). There is no evidence pexich the literature, however,
that language assessments for children can ditiatenbetween LIs of differing
aetiologies, or differentiate between SLI and NLI.

More recently, the need to define phenotypes faretie research and the
search for explanations for SLI has contributedh® quest to define the linguistic
characteristics of SLI more narrowly (Fey et al994; Rice & Wexler, 1996a,
1996b). Surprisingly, many attempts to define tharacteristics of SLI have not
sought to determine whether these characteristesalso present in Lis that fall
outside the diagnostic category of SLI, such as. Rdsearch exploring the question
of differences between SLI and NLI has only emerngegkcent years, finding much
in common between the two groups (Ellis Weismealgt2000; Fey et al., 2004;
Rice et al., 2004). The linguistic characteristésSLI and NLI will be discussed in
chapters two and three.

Qualitative Differences (Assumption 4)
One view argues that SLI results from a disorderdgfect) in the language
processing system of the brain and that the chamatits of SLI are qualitatively

and categorically different from those of childrerth mild delays, NLI and TDL
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(Aram, 1991; Bishop, Bright, James, Bishop, & vam Hely, 2000; Restrepo et al.,
1992; Rice, 2000; Tomblin, 1991). Restrepo et ascidibed the qualitative
differences model of SLI thus: “The qualitativefdiences model characterizes these
children as a clinical population; that is, onehamiinique biological and behavioral
characteristics” (p. 206). For example, the existeof extreme disorders (e.g., a 5-
year-old child with normal comprehension and noregpive language) may be
considered evidence for qualitative differencesmfrthe norm. The qualitative
differences model expects that SLI will differ fradiLl, and seeks clinical markers
to differentiate SLI, from TDL and other LlIs.

An alternative view argues that the linguistic de$éi and characteristics of
SLI differ from normal development only as a matvérdegree, reflecting similar
patterns to younger children with TDL. SLI is thasstatistical or psychometric
construct, regarding SLI as ability at the low eafl the normal population
distribution, rather than a diagnostic categoryhwé discrete conceptual basis
(ASHA, 1989; Fey et al., 1994; Gavin, Klee, & Menmar, 1993; Leonard, 1991a,
1991b; Tomblin & Zhang, 1999). Leonard (1987) «ateat “it is my view that the
‘cause’ of these children’s language limitationssisiply the product of the same
types of variations in genetic and environmentetdes that lead some children to be
clumsy, others to be amusical, and still othersdwe little insight into their own
feelings” (p. 31). This notion holds congruency twithe model of multiple
intelligences (Gardner, 1985). As verbal ability astical for social interaction,
community participation, educational achievementd aremployment the
consequences of poor language abilities are morastiting than the consequences
of poor ability in other areas such as musicalparng abilities (Friel-Patti, 1992).

Leonard (1987) wrote that children with SLI diffén degree of language
limitation and in degree of discrepancy among imlial features of language, but
not in the language characteristics themselves”34). Leonard also argues that
discrepancies in ability levels among a range ofileage characteristics and between
language and NVCA are not unique to SLI. They alkstur in children with superior
language abilities. Support for the low abilitie®del comes more recently from
Dollaghan (2004) who used a taxometric statistrnathod to investigate whether
SLI was a discrete categorical disorder that diffiein nature as well as degree, or
whether it was based on a continuum of abilitiesisTwas done by investigating
measures of receptive vocabulary, expressive véaghiMLU and NDW in a large
sample of 3 and 4-year-old children. Dollaghan @0fund no evidence of a
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discrete diagnostic category, but found evidenaeafalimensional continuum of
abilities. In a similar vein, it could be questionehether NVCA varies along a
continuum.

As a psychometric construct, the criteria for Séduire a cut off score for
verbal abilities (to differentiate it from TDL) arfdr NVCA (to differentiate it from
NLI). However, Fey et al. (1994) argued that thigorale for the non-verbal ability
cut-off point for SLI is less clear that the ratad® for excluding other known causes
of language impairment. Often there is no iderditause for either SLI or NLI (i.e.,
for poor language abilities or for poor NVCA) andriay be that these ‘unidentified
causes’ are the same for each diagnostic group.eE@y. distinguish between the
borderline range of intelligence (i.e., IQs of 785) and severe intellectual disability
that may have an identifiable organic cause. They argued that if a lower cut-off
point for non-verbal cognition was used for thegmse of limiting variance in
research, then use of an upper cut-off point (iceexclude high non-verbal cognitive
skills) was just as important. Crago and Gopnikd@)@also urge “proceeding beyond
the current clinical wisdom about what possible mqtgpes might be or what the
necessary cut-off points are for inclusion in argitgpe” (p. 40).

Perceiving SLI as a statistical construct intedength the notion of SLI as a
discrete diagnostic category with unique charasties and an underlying pathology.
However, Rice (2000), using a statistical approatdtermined that children with
SLI and children with TDL were distributed bimodatin the basis of their mastery
of verb tenses and argued that this suggested goaléative differences between
SLI and TDL.

HETEROGENEITY

Researchers have often dealt with children with & b homogenous group
although they form a heterogeneous group with madiidual differences in the
presenting characteristics. Aram, Morris and HB93) found a lack of congruency
among children classified as SLI by different ainhs and concluded that SLI was
not a single entity but a group of children withffeling ability profiles. This
heterogeneity frustrates the development of a deimfor SLI that is based on
clinical characteristics of the disorder, rathertlon exclusionary criteria.

Dale and Cole (1991) argued that SLI should be &tefrtom a perspective of
individual differences within a developmental amdueational model, rather than
seeking collective characteristics. An alternatiapproach to the issue of

heterogeneity is to seek evidence for subgroupsubtypes of SLI. The difficulty
13



Diagnostic issues
here is a lack of agreement on subtypes. For exganaah der Lely (1993) described
three domain-based subgroups: grammatical, phoivalognd semantic-pragmatic,
whereas Rapin (1996) described three modality-basedbtypes: ‘mixed
receptive/expressive disorders’, ‘expressive disdand ‘higher order processing
disorders’. Conti-Ramsden and colleagues (BottinG@ti-Ramsden, 2004; Conti-
Ramsden & Botting, 1999; Conti-Ramsden, Crutch&\Botting, 1997) supported
Rapin and Allen’s subgroups, finding congruencytleir classification of 242
children with SLI and the subgroups. SLI may alsosoib-divided into ‘resolved’
and ‘persistent’ but these types may only beenngjsishable by the time a child is
six or eight years of age, the diagnosis beingraspective one (Paul, 1993; Paul et
al., 1997; Paul & Smith, 1993).

An exploration of subtypes requires large numbdrsubjects, which is
beyond the scope of this research. However, it igede acknowledged that NLI,
like SLI, may also form a heterogeneous group astlgs there are subtypes of SLI,
there may be subtypes of NLI. Similarities and efi#éihces between SLI and NLI

may depend on which subtypes are being compared.

EXPLANATIONS OF SLI
The search for a cause for SLI is a common theméanliterature as it is
considered highly relevant to developing an undedihg of SLI (Aram, 1991,
Johnston, 1991; Tomblin, 1991). Generally, the ergilon of cause has focussed on

genetics, neurology, linguistic accounts and prsiogsaccounts.

Genetics

Genetic studies of SLI attempt to identify biolagicauses of SLI and how
children with SLI may be distinct from children WifTDL. They also attempt to
determine relative influences and interactions ketwenvironmental and hereditary
factors (Bishop, 1994b; Bishop, North, & Donlan, 969 Crago & Gopnik, 1994;
Gopnik & Crago, 1991; Kamhi & Johnston, 1982; Kgdgd & Tager-Flusberg,
2001; Plomin & Dale, 2000; Rice, 1997; Rice, Han&yWexler, 1998; Rice &
Wexler, 1996a; Tomblin & Buckwalter, 1994; Vidingrice, Spinath, Bishop, Dale,
& Plomin, 2003; Wexler, 1996). For example, in adst of 3000 pairs of twins,
Plomin and Dale found high heritability for SLI @3 but low heritability for low
NVCA, in the absence of low vocabulary (22%). Haitity for low vocabulary in
combination with low NVCA was quite high (94%), sistent with understandings

of a strong genetic contribution to cognitive diigb Genetic correlations among
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the language measures were higher (.53 to .65) tioarelations between each
language measure and NVCA (.29 to .40). Plominalé suggested that the role of
genetics and DNA testing in the identification ahguage impairments is certain to
develop and will change the future of research@mical approaches to assessment
and intervention for language impairments.

A full review of research into the genetics of Sind NLI is beyond the
scope of this thesis because it is primarily conedrwith the identification and
diagnosis of LI based on observable language betes:i Identification and
description of the language characteristics, ornptges, of SLI and NLI is
important for genetic research as a clearer piotfirsound, identifiable linguistic
characteristics enables better matching betweepteyns and genetic features.

Neurological Accounts

A finding of greater recovery of language abilitiesyoung children with
focal brain lesions, than in children with SLI, gegts that a limitation in
neuroplasticity is a feature or causal factor in gReilly, Weckerly, & Wulfeck,
2004). Children with SLI have more difficulties Witmorphosyntax than children
with focal brain lesions (left or right hemispherepgrticularly at younger ages (4
years) and still lag behind by 12 years of age IReilosh et al., 2004). Brain
imaging and electricocortical measures have praveladence of differences in the
brains of children with SLI, from children with TDIparticularly in the presylvian,
Wernickes’, and Broca’'s areas (Leppanen, Lyytir@mudhury, & Benasich, 2004).
However, matching of specific neurological anonmlieo specific language
characteristics is not yet possible due to the nubfieise nature of neurological
differences in SLI, limitations in neurological knedge and measurement; and to a
lack of consistency in the description and clasatfon of language impairments in
children.

Ullman and Pierpont (2005) argued that SLI can>y#ained as a deficit in
the brain structures comprising the procedural nrgrsgstem, particularly Broca’'s
area and the caudate nucleus within the basal igamgficits may occur in any part
of the neurological network subserving the gramamat procedural memory systems
that are interlinked. Declarative memory where thgicon is stored, in this
hypothesis, is relatively spared. This provideslaxation for, differences in the
language domains or modalities affected and foretktent to which the language
impairment seems to reflect a greater problem witbcessing capacity than with
knowledge capacity. Comorbidity with other devel@mal disorders that rely on the
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procedural system, such as attention deficit dmgris also explained in this
account. Ullman and Pierpont suggest that in theréy early identification of SLI
may be facilitated by neurological examinationsg.(e.MRI scans) and that
intervention may even include pharmacological reesdo improve neurological
function.

In summary, while there is some evidence of negiold deficits in children
with SLI, the deficits are more diffuse and lesfirdible than those found in children
with brain injuries, and less responsive to charides picture of the neurological
aspects of SLI is not supportive of a discrete nhardaccount of LI, but suggests that
LI in children arises from a more complex and dymamterplay of parameters and
neurological processes. Evidence for neurologieéicis in children with NLI is not
addressed in the literature, but would contribotédentification of similarities and

differences with SLI.

Linguistic Deficit Accounts

Linguistic deficit accounts generally attribute thlearacteristics of SLI to a
fault in the child’s ability to acquire the morplyosactic rules and features of the
language, such that the child fails to generatedmwetlop adult grammar in the same
way as a child with normally developing languagedhard, 1998). The locus of the
fault or deficit is considered to lie in a ‘grammeat acquisition device’ within the
language areas of the brain. The proposal thatiSldue to a linguistic deficit
accommodates the fact that more general cognithibti@es are intact in these
children (Adams & Gathercole, 2000). If the langaiagpairments in children with
NLI are connected to an underlying cognitive deéfibat is somehow different from
a linguistic deficit, then children with NLI arekily to have different language
characteristics from children with SLI. Alternatiyeif both children with SLI and
NLI have the same type of underlying linguistic idéf then their language
characteristics are likely to be the same. Furtlerussion of linguistic explanations
for SLI will follow in chapter 2 because they reatlosely to morphosyntactic

evidence.

Limited Processing Capacity Accounts
Some researchers attribute the source of SLItmiged ability or capacity to
process information (Adams & Gathercole, 2000; Bgslet al., 1996; Dollaghan &
Campbell, 1998; Eadie & Douglas, 2005; Ellis Weisntevans, & Hesketh, 1999;
Ellis Weismer et al., 2000; Johnston, 1994). Theac#y to process information is
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considered to be a central cognitive function tisadistinct from the linguistic
mechanism that generates language (Adams & Gatker2000; Bishop et al.,
1996). However, debate is unresolved as to whelieetimitation is specific to the
capacity to process linguistic information or is afgeneral and central executive
nature (Gillam & Hoffman, 2004; Johnston, 1994).bBXe is also unresolved
regarding whether a limited processing capacitghidren with LI is a causal factor
or another area of difficulty.

A ‘working memory’ is a form of processing capacityith phonological
working memory often measured using non-word répettasks. Children with SLI
have significantly more difficulties with procesgirthan AM groups (Adams &
Gathercole, 2000; Bishop et al., 1996; Dollagha€@mpbell, 1998; Ellis Weismer
et al., 2000). On the other hand, van der Lely Hiosvard (1993) concluded that
children with SLI have a linguistic rather than rqessing capacity deficit because
children with SLI performed similarly to LM groupms a range of verbal memory
tasks.

It is possible that children with NLI have processcapacity limitations of a
more general nature while children with SLI havegassing capacity limitations
more in the linguistic domain. Differences in tloeds of the processing capacity
limitation are likely to result in differences ihe language characteristics of children
with SLI from children with NLI. However, an invegation by Ellis Weismer et al.
(2000) found that children with SLI and NLI had damn difficulties with non-word
repetition; and concluded that non-word repetitreas dissociated from non-verbal
cognition. Children with SLI and language-match&ddren with Down syndrome
also have similar levels of difficulty with shoert verbal memory (Eadie, 1999;
Eadie, Fey, Douglas, & Parsons, 2002; Laws & Bisha@03). These findings
suggest that children with SLI and NLI may have owon language characteristics
and a common locus for their limited processingac#y.

Other researchers emphasise the perceptual adpagbrocessing capacity.
The surface account (Leonard, 1989; Leonard, ERedore, & Grela, 1997)
assumes that children with SLI have a limited psso®y capacity that causes them
to have difficulties processing grammatical morpbkenof brief duration. Input
frequency is reduced because of the limited pracgssapacity, so that children
have fewer opportunities to build the approprieategories of meaning attached to
grammatical morphemes. Lexical items are maintaingdile grammatical

morphemes with less perceptual saliency are omit@éddren with NLI may also
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have a limitation in their ability to process graatinal morphemes of brief duration,

a theory still to be tested.

A Dynamic Interactional Model

Many current theories seeking to explain or idgntiduses for SLI have a
narrow focus and do not explain all aspects ofdrhmmatical accounts may explain
specific grammatical deficits but they do not expldeficits that may occur in
vocabulary or discourse structure. On the othedhanlimited processing account
may be too broad as an explanation because itttadscount for the specific nature
of many deficits and may overlook the unique natirne linguistic system. A good
explanation of SLI would account for the broad margf deficits identified (e.qg.,
morphosyntax, semantic and pragmatic), the narmmd of deficits that are more
frequently identified (e.g., grammatical impairm®ntand individual differences
among children with SLI (i.e., heterogeneity) (Tdmi& Zhang, 1999).

In addressing the issue of heterogeneity, WeisBsans and Hesketh (1999)
stated that “it is unlikely that any single factaill be found to account for the
language difficulties of these children; there niay subtypes of SLI in which
working memory limitations play a role and othersaihich they do not.” (p. 1258).
Bishop (2004) also suggested that “A multidimenalanodel appears to do a better
job in capturing clinical reality than a diagnossgystem with sharp divisions
between discrete disorders” (p. 317). Likewisepthes accounting for SLI might
explain some types of SLI or NLI, but not others.

Rybarova (2002) proposed weak modularityapproach to describing SLI that
was both dynamic and interactional. In this appnodanguage is construed to have
domain specific modules that may be a) innate quiaed; and b) processing devices
or knowledge bases. The parameters fgbarbva’'s approach form the basis for
development of a dynamic interactional model, showrFigure 1.1. This model
recognises that language is not static, but desgelmpd changes over time. A
dynamic interactional model accommodates evidenme koth linguistic and
processing explanations for LI as well as providiag explanatory basis for
heterogeneity and a range of LI subtypes. In thedsv@f Rybarova, “This model
allows both linguistic and non-linguistic accoutdsconverge on one understanding
of SLI” (p. 214). The model also acknowledges thle of social and communicative
contexts that provide the learning experiences lwisbape language ability and
performance (Hoff & Tian, 2005). Interactions betwe parameters may be

hypothesised: ‘learning experiences’ interact vathindividual's ‘innate capacity’,
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while the ‘processing device’ also interacts with iadividual’'s ‘knowledge data
base’. This model highlights a way of accommodatdiffering accounts and
interpreting research results, so the implicatiofsthis model will be explored

further in this thesis.

Parameterg Innate Capacity Learning Experiences (Acquired)
Knowledge| Narrow impairment ——— | Narrow impairment
Data-Base: ; - )
‘| Independent of Influenced by environment| = "
environment R
S <
°Q
€ o8
2 — — k=
Linguistic deficits S Limited provision of )
= linguistic models £ g
o
£ g2 H
Processing| Broad impairment o Broad impairment g‘g
Device Independent of < Influenced by environment| 3 &
. (@) o
environment c >E
— g S
Limited provision of %E
Limited processing contexts for using 4
capacity language

Note Based on modules describedRybarova (2002)

Figure 1.1. Dynamic interactional model of explanabns for language impairment

Explanations for SLI need to account for any sintikes with or differences
from NLI, but actually fail to explicitly addressis issue. Similarities between the
linguistic characteristics identified for SLI and_Nwill suggest that both groups
have a common explanation. Conversely, differena#ssuggest that SLI and NLI
have different explanations and underlying cauSasce there is evidence for both
linguistic and broader deficits in children with Nlthe explanations for SLI are
expected to apply to NLI. Explanations for NLI, ggposed to SLI are lacking in the
literature. However, it is expected that childrethwNLI, who have non-verbal
cognitive deficits in addition to language deficitsill have a broader range of

processing deficits and thus a broader range chhtacteristics.

Summary
Theories accounting for SLI are varied, but failaddress the issue of how
SLI may be distinct from, or similar to, NLI. A dgmic interactional approach
offers promise as a framework for understanding @rdparing explanations for LI
in both SLI and NLI. It acknowledges the roles otlbinnate capacity and learning
from social and environmental contexts, and incafes both knowledge and
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processing systems. In this way, the importantrdautions from linguistic accounts
and processing capacity accounts are incorporatedai holistic model rather than
positioned against each other.

LEVEL OF ANALYSIS

Descriptive and structural approaches to languafien ofocus on the
grammatical structure of language, primarily inatgn to the sentence (Fromkin,
Rodman, & Hyams, 2003; Leech & Svartvik, 1994; Lyoh970). These approaches
primarily influence linguistic explanations of LIChomsky’'s modular view of
language (Lyons, 1970) proposed that humans havierate capacity to generate
syntax and morphology. Under this perspective, mmasgntactic deficits are
perceived to form the crux of a child’s developnaéritl. Such approaches have
contributed much to diagnosis of LI by definingas®f linguistic deficit at the word
and sentence level. Vocabulary and pragmatics @meidered by some theorists to
lie outside this innate linguistic capacity (vanr desly, 1997). The emphasis on
innate aspects of language has fostered a driveetermine the genetic and
neurological bases of language impairments. How itlimate linguistic capacity is
influenced, or not influenced, by underlying cogmtor NVCA is unclear.

On the other hand, functional approaches argueitinate perspectives do
not provide full explanation. The role of cultutee environment and social context
in shaping communicative functions and languageeld@ment must also be
considered (Armstrong, 2000; Armstrong, 2005; Arnorsg, 1991; Bates &
MacWhinney, 1989; Butt, Fahey, Feez, Spinks, & d@ll2000; Emmitt, Pollock, &
Komesaroff, 2003; Gardner, 1985; Halliday, 198594,92005; Hoff & Tian, 2005;
Togher, 2001; Tomasello, 2000). Consideration naist be given to how non-
verbal cognitive abilities (NVCA) may influence theay in which context can be
used to shape language use as well as structupactasof language. Some
processing capacity accounts more readily accomtaddactional approaches, as
they consider the effects of task demands on psougsapacity.

Functional approaches have made significant carttabs to the analysis of
language discourse, as structural linguistics e bimited in its ability to describe
and analyse language processes that operate belgentbvel of the individual
sentence. Structuralist approaches view discoussa #&énguage level above the
sentence, but do not always consider the highlyéntial role of context (Togher,
2001).
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Researchers need to investigate language with clufisideration of the
communicative context and the demands and allovgatic the particular context
places on language use. Togher (2001) explained “tha context in which a
discourse appears directly realizes the resultamgguage structures across many
levels” (p. 133). The relationship between NVCA dhd ability to make linguistic
adaptations based on context is unclear as researtis area is lacking. It is
possible that children with SLI and NLI will diffen their ability to adapt their
language to the situational context.

Standardised assessments used for diagnosis arslneent of language
impairments are largely based on structural linguspproaches (Paul, 2001). They
explore the child’s ability to understand and useds and sentences in tasks that are
often removed from daily language use in conteMhdiional approaches are rarely
standardised, yet have contributed significantlytiie identification of language
impairments that form the basis of social and acaddifficulties that are missed by
available standardised language assessments (Dad®&5; Fey et al., 2004).
Observation of communicative functioning in theldlsi natural environment and
descriptive approaches to assessment are percsveritical adjuncts in the process
of determining whether a language impairment easis the need for intervention.
A functional assessment may also serve to validatequestion standardised
assessment results. The evidence suggests thagioesciabout eligibility for
intervention are best based on assessment of tllksatommunicative performance
in their environment, together with standardiseseasment (Fey et al., 2004; Paul,
2001). The use of one or two tests as the only nmead language ability, in order to
provide a diagnosis of LI, has been criticised aadequate and inappropriate
(Anastasi, 1988; ASHA, 1989).

An investigation of differences between SLI and Nideds to evaluate
linguistic performance in both structured and nmforectional tasks. Some tasks may
be more problematic than others for one or botlgidups. For example, a more
complex discourse context may elicit more compblnglage because they demand
that the speaker address more complex relationglmgsverbal reasoning between
events and ideas conversation (Abbeduto, Bensart, 3 Dolish, 1995; Leadholm
& Miller, 1992; MacLachlan & Chapman, 1988; Wagn#lettelbladt, Sahlen, &
Nilholm, 2000; Westerveld, Gillon, & Miller, 20050n the other hand, a more
complex discourse context may elicit more lingaidtieficits (Westerveld et al.,
2005), because they are more demanding of procesapacity.
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RESEARCH AIMS

While recent research has sought to distinguisHitigeiistic characteristics
of SLI from those of children with normally develog language, very few studies
have sought to compare the linguistic charactegastf SLI with those of children
who have language impairments that do not fit thec&teria. The purpose of this
research is to determine whether SLI can be dsishgd from NLI based on their
structural and functional oral language charadiesis The findings will broaden
understanding of SLI and test the validity of Sld a diagnostic category. The
findings will also contribute to understandings ioiteractive effects between
language, cognition and communicative context; ait contribute to theoretical
understandings of language impairment.

This research is important in determining whetlheré are characteristics of
language impairment that are universal in natun@sac diagnostic categories or
whether they are specific to certain diagnosticegaties. It will also make an
important contribution to understandings aboutrmetationships between language
and NVCA. It will have significant implications fatiagnosis and intervention. In
essence, this research will explore two diagnassiges for SLI: the role of cognitive
referencing, and the concept of unique linguistiaracteristics.

The existence of qualitative differences betweehaid NLI will imply that
SLI is a valid diagnostic category that can beictily defined by a description of
unique linguistic features. It will suggest thatlS& not an arbitrary statistical or
psychometric construct and that the exclusion dticm with low NVCA is valid.
On the other hand, the absence of differences legtwee two groups will question
the usefulness and validity of SLI as a diagnos#itegory of language impairment
and will challenge the practise of limiting accéssntervention services for children
with NLI.

The linguistic characteristics of SLI that will farthe focus of this research
will be selected on the basis of evidence fromrmmésearch findings. The structural
characteristics of morphology and syntax have weckconsiderable attention in the
literature as common areas of deficit in childrathvicl (Leonard, 1998; Rice et al.,
2005). Oral narrative deficits have frequently bgeasented in the literature as
evidence of functional discourse difficulties inildren with LI (Fey et al., 2004;
Norbury & Bishop, 2003). Evidence for morphosyniaend oral narrative deficits
in children with SLI and NLI will be discussed ihet next two chapters, together
with development of the hypotheses for this redearc
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CHAPTER 2: THE ROLE OF MORPHOSYNTAX IN THE
DIAGNOSIS OF LANGUAGE IMPAIRMENT

INTRODUCTION

A comprehensive literature review by Leonard (199Bdpws that children
with SLI have more difficulties with a range of grmatical morphemes than their
age peers with normally developing language (TDMarphosyntactic difficulties
typically manifest as shorter, simpler utterancesl anconsistent omissions of
inflections in verb and noun phrases. These festaray be evident in children as
young as 2-years-old and into the teenage yeashi¢Bi 1994a; Gavin et al., 1993).

A decade ago, Rice, Wexler and Cleave (1995) pexptzat a specific set of
morphosyntactic clinical features were unique ® linguage of children with SLI.
However, later research suggests that the santé seirphosyntactic difficulties are
also evident in children with language impairmethiat fall outside the diagnostic
boundaries of SLI, including Down syndrome (Ead@99, 2001; Eadie et al., 2002)
and NLI (Rice et al., 2004). These findings sugdlest such features are not unique
indicators of SLI, but rather, are indicators ofbebader range of LI. Specific
evidence for morphosyntactic deficits in NLI is ited to a few studies (Bishop,
1994b; Fey et al., 2004; Rice et al., 2004; Statheral., 1998; Tomblin & Zhang,
1999).

This literature review will focus firstly on the mphosyntactic characteristics
of SLI, NLI and other language impairments, follalvdoy a discussion of
methodological issues in morphosyntactic resedrefgre examining explanations
for morphosyntactic deficits and research hypothie8bbreviations for grammatical

morphemes that are discussed in this chapter axeded in the Glossary.
MORPHOSYNTACTIC ACCURACY IN SLI

Age or MLU Referencing
Investigations of morphosyntactic impairments inldrlen have typically
used one or both of two types of control groupsari age-matched group of children
with TDL (AM); and 2) a younger group of childrenrtiw TDL, matched on at least
one language variable (LM). Each of these pointscainparison, or reference,
provides different insights into the nature of Aje-matched comparisons are useful
for determining the presence and extent of the impnt, and commonly used in

both research and clinical contexts. For examplmjc@ans typically diagnose
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impairment in terms of how far abilities deviaterfr age expectations (Sattler, 1990;
Wiig, Secord, & Semel, 1993).

Mean length of utterance (MLU) is the most freqlenised language
matching (LM) variable in the literature, followdxy the matching of raw scores or
language age on a standardised language asses@vi@ribgomery & Leonard,
1998; Scott & Windsor, 2000). The use of MLU fomdmage matching is an
accepted standard for the establishment of cogtalps for research into language
impairment (Leonard, 1998). A variable such as Mégfves as a fixed point for
comparing variability in other linguistic featurefvestigations that compared
children with SLI to LM groups, have strengthenedowkledge about which
particular grammatical morphemes pose the greditsulty for children with SLI,
relative to their overall level of language devetwnt.

Language-matched comparisons can be an effectiye oivalemonstrating
differences among the morphosyntactic patterns hofdren with SLI, NLI and
normal developmental patterns. They may be indieatf discrete diagnostic
features in comparison to a delayed pattern of Idpweent as “...any differences
that remain when groups with similar MLU values ammpared can be seen as
departures from an even profile of delay — thathsy point to specific symptoms of
SLI” (de Jong, 2004, p. 263). Different findings fdLI-LM comparisons, from SLI-

LM comparisons, would suggest different patterndefelopment.

Evidence from Age Peer Comparisons
In comparison to AM groups, children with SLI shaewgnificant difficulties
in the production of both verb and noun phrase etes) but more particularly with
verbs. Morphosyntactic difficulties with verb andum phrases typically contribute
to diagnosis of LI (Leonard, 1998; Miller, 1981; ig/et al., 1993).

Verb phraseerrors

Verb phrase difficulties in children with SLI argptcally located in the
inflectional system, and in unbound grammatical phemes. The most common
type of error is omission of the tense morphemasyely, regular past tense (ED),
third person singular (3S), auxiliaries (AUX) argktcopula (COP) (Bishop, 1994a,;
Gavin et al., 1993; Leonard, 1989; Leonard, BonipiCaselli, & McGregor, 1992;
Oetting, Horohov, & Costanza, 1996). Errors of cgsgian or substitution (e.g., “The
boysis running.”) in these studies were rare. A summadrgoauracy results for verb

phrase morphemes from a range of studies is pexemtTable 2.1. A summary of
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participant details for these studies in provided able A-1 in Appendix A. Higher
variance in accuracy for most morphemes was evidenhe SLI groups than for the
TDL groups and reflects considerable heterogerzeitgng the children with SLI.

Young childreft with TDL typically achieve high levels of accura(88% to

98%) for finite tense morphemes, while young claidwith SLI achieve much lower
and more varied levels of accuracy (21% to 78%)d(Be & Leonard, 1998;
Leonard et al., 1992; Leonard et al., 1997; Ricév&xler, 1996b; Rice, Wexler, &
Hershberger, 1998; Rice, Wexler, Marquis, & Hersgbg 2000). These results are
also reflected in finite tense composite measurd<] (Bedore & Leonard, 1998;
Eadie et al., 2002; Rice et al., 2004; Rice, Weeteal., 1998). While error rates for
irregular past tense (IP) were similar between &ud AM groups (Leonard et al.,
1992; Leonard et al., 1997; Rice et al., 2004 yificpnt differences emerged when
substitution with regular past tense (IPFinite) walsen into account (Rice et al.,
2004; Rice et al., 2000). Smaller, yet significdifterences in accuracy were also
evident for the infinitive morpheméo (TO) (Leonard et al., 1997). Accuracy
differences between SLI and AM groups for the rnemse verb morpheme for
continuous aspect (ING) were small (99% for chitdseith TDL, and 92% for
children with SLI) (Rice & Wexler, 1996b).

Noun phraseerrors

Noun phrase difficulties in children with SLI predmantly involve poor use
of determiners and articles (ART), pronouns (PR®@gular plurals (PLS) and the
possessive inflection (GEN) (Bishop, 1994a; Bli4989; Gavin et al.,, 1993;
Leonard, 1989; Loeb & Leonard, 1991; Oetting & Hure, 1997; Rice & Wexler,
1996b). A summary of accuracy results for noun paraorphemes, from a range of
studies is presented in Table 2.2. A summary dfigigant details for these studies
in provided in Table A-1 in Appendix A. Accuracyddnot differ between the SLI
and AM (age-matched control) groups as much asidt fdr the verb phrase
morphemes. Young children with TDL achieve highuaacy levels for noun phrase
morphemes (90% to 98%), while SLI groups achieveetoaccuracy levels (41% to
88%) (Bedore & Leonard, 1998; Leonard et al., 199nard et al., 1997; Rice &
Wexler, 1996b; Rice, Wexler et al., 1998; Ricelet2000).

! The termyoungchildren will generally be used to refer to child 5 years:school-aged
children for 5 to 13 year oldsjder children for 10 to 13 year olds; andolescent$or > 12 year olds.
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Table 2.1. Summary of studies investigating accurgof verb phrase morphemes

GM Researcher(s) AM LM SLI NLI/ DS
ING (Ingram & Morehead, 2002) 28% 69%
(Rice & Wexler, 1996b) 99% 90% 92%
(Steckol & Leonard, 1979) 95% — 100% 84%
MOD (Eadie et al., 2002) 92% 83% 80%
COP (Eadie et al., 2002) 89% 85% 88%
(Leonard et al., 1992) 97% 71% 41%
(Leonard et al., 1997) 96% - 97% 67%-80% 39% - 64%
(Steckol & Leonard, 1979) 81% — 95% 57% — 82%
AUX  (Eadie et al., 2002) 85% 65% 75%
(Steckol & Leonard, 1979) 57% — 74% 40% — 41%
BE (Beverly & Williams, 2004) 27% 46%
(Rice & Wexler, 1996b) 95% -96% 64% — 70% 47% — 50%
DO (Rice & Wexler, 1996b) 90% 48% 29%
3s (Eadie et al., 2002) 89% 29% 40%’
(Ingram & Morehead, 2002) 53% 50%
(Leonard et al., 1992) 91% 59% 34%
(Leonard et al., 1997) 98% 48% -51% 21% - 34%
(Rice & Wexler, 1996b) 88% — 92% 44%-61% 23% - 36%
(Rice et al., 2004) 94% 779%° 67%"
Longitudinal 72%/98% 62%/97%
ED (Eadie et al., 2002) 100% 76% 38%
(Leonard et al., 1992) 98% 65% 329%
(Rice & Wexler, 1996b) 92% 44% - 48%  22% — 27%
(Rice et al., 2000) 929%/100%  47%/98%  32%/88%*
(Rice et al., 2004) 93% 849> 78%"
Longitudinal 80%/97% 74%/96%
IP (Eadie et al., 2002) 87% 79% 89%
(Leonard et al., 1992) 64% 7% 65%
(Leonard et al., 1997) 89% 73% 72%
(Rice et al., 2004) 37% 23% 25%
Longitudinal 21%/70% 21%/63%
(Rice et al., 2000) 43%/86%  24%/48%  13%/48%
P (Rice et al., 2004) 83% 73% 69%'
Finite (Rice et al., 2000) 65% - 97% 64% - 93%
TO (Leonard et al., 1997) 88% 88% 45%
FTC  (Bedore & Leonard, 1998)  98% 469%
(Eadie et al., 2002) 85% 65% 76%
(Rice et al., 2004) 90% 789%° 71%"
Longitudinal 72%/97%*  67%/95%*

(Rice, Wexler et al., 1998) 91%/100% 56%/98% 33%/89%

Note GM = grammatical morpheme;

! Significant statistical difference between SLI andU-matched controls (and also SLI and age-
matched controls, if compared);

2 Significant statistical difference between SLI akgk-matched controls (but not SLI and MLU-
matched controls, if compared);

® Significant statistical difference between NLI aittU-matched controls (and also NLI and age-
matched controls) or between Down syndrome (DS)Mhd-matched controls, whichever is
applicable;

* Significant statistical difference between NLI akge-matched controls (but not NLI and MLU-
matched controls, if compared) or between DS angligtched controls, whichever is applicable;
® Significant statistical difference between NLI &idl or between DS and SLI, whichever is
applicable;

* for older age groups only.
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Table 2.2. Summary of studies investigating accurgof noun phrase morphemes

GM Researcher(s) AM LM SLI

ART  (Steckol & Leonard, 1979) 78% — 85% 74% — 85%
(Leonard et al., 1992) 95% 62% 52%
(Leonard et al., 1997) 95% -98% 86%-87% 69% - 80%
(Rice & Wexler, 1996b) 90% 75% 62%"

PLS (Ingram & Morehead, 2002) 92% 79%
(Leonard et al., 1992) 97% 96% 69%*
(Leonard et al., 1997) 99% 92%-96% 73% - 81%
(Rice & Wexler, 1996b) 97% 97% 88%

GEN  (Ingram & Morehead, 2002) 14% 42%
(Leonard et al., 1997) 96% 87% 419%

NPC  (Bedore & Leonard, 1998) 97% 70%

PREP (Rice & Wexler, 1996b) 98% 97% 96%

Note GM = grammatical morpheme;

! Significant statistical difference between SLI abU-matched controls (and also SLI and age-
matched controls, if compared);

2 Significant statistical difference between SLI akgk-matched controls (but not SLI and MLU-
matched controls, if compared).

Pronoun difficulties are an exception to the premh@amt error pattern of
omission found in children with SLI. Difficultiesatypified by case marking errors
where nominal pronouns are inconsistently repldegdaccusative pronouns (e.g.
him for he) (Bishop, 1994a; Bliss, 1989; Loeb & Leonard, 1p9he grammatical
nature and function of pronouns differs from thieeotmorphemes under discussion.
Determiners, plural inflections and tense infleati@re obligatory in certain contexts
whereas pronouns replace a noun. They are notabdbligin the grammatical sense
and the frequency of pronoun use is often deteminibyethe nature of the pragmatic
or discourse context (Campbell, Brooks, & Tomasé@00). For example, pronouns
may be used frequently when a referent is knowlexacal forms may be used when
more explicit communication is required.

Children with SLI experienced more difficulties tvieccuracy for articles
(ART) than pronouns (PRO). Bliss (1989) postulateat this was because pronouns
have a more concrete reference than articles. dleeaf articles is more subtle,
serving to help listeners to distinguish betweeregiand new information. Rice and
Wexler (1996b) also hypothesised that difficultie@dent with verb tenses and
articles may indicate an underlying problem witimtsgtic reference (temporal and
nominal), but did not elaborate this idea.

Evidence from Language-matched Comparisons
Significant differences between young children whl and a language-
matched control group (LM) demonstrate areas ofiquaar difficulty for children
with SLI. However, an examination of Table 2.1 arable 2.2 shows that results

varied across studies for SLI and LM comparisonaagiuracy in using a wide range
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of finite tense morphemes and non-tense morpheMany researchers found no
significant differences between the groups for #@me morphemes that other
researchers found significant differences for (Bgv& Williams, 2004; Eadie et al.,
2002; Ingram & Morehead, 2002; Leonard et al., 19%dnard et al., 1997; Rice &
Wexler, 1996b; Rice, Wexler et al., 1998; Rice kt 2000; Steckol & Leonard,
1979). Researchers concurred, however, in findimg significant differences
between SLI and LM groups for the ING non-tensepheme (Ingram & Morehead,
2002; Rice & Wexler, 1996b; Steckol & Leonard, 1p7One researcher examined
modals (MOD) and found no significant difficultieetween the SLI and LM groups
(Eadie et al., 2002).

Children with SLI use irregular past tense (IP)nierat a similar level of
accuracy to LM groups (Leonard et al., 1992; Ledredral., 1997; Rice et al., 2000).
However, children with SLI produce more bare vedns, while the LM groups
produce more over-regularisation errors (IPFinftedonard et al., 1992; Rice et al.,
2000). The use of the ED inflection in place of tiregular past form, showed an
awareness of the need to mark verb finitenessarih group. That is, children with
SLI displayed greater difficulty with the produdtiof finite tense forms than MLU-
matched controls.

Variation in results among researchers may reflge heterogeneity,
variability and overlap which are typical of grantimal development in children
with TDL, and children with SLI (Lahey, Liebergo@hesnick, Menyuk, & Adams,
1992). Group sizes for most researchers were freajyuemall (ranging from 6 to
45), increasing the risk of measurement error. 5gralip sizes in combination with
high variability in the SLI population means thathk researcher may have examined

groups of children that differed in their languggefiles.

Evidence for Verb Tense Omission as a Clinical Markr of SLI

Rice and colleagues proposed that the omissionngg fverb tenses is a
clinical marker of SLI (Rice, 1997, 2000; Rice, legnet al., 1998; Rice, Noll, &
Grimm, 1997; Rice et al., 2004; Rice & Wexler, 1896996b; Rice et al., 1995;
Rice, Wexler et al., 1998; Rice et al., 2000; RiMéexler, & Redmond, 1999). In
English, finite verbs carry tense morpheme inflacsi (e.g., “He skippd”, “He is
skipping.” & “He skips.”), while non-finite verbs are unmarked by infliects (e.g.,
“He likes toskip.”). Hence, the lack of overt marking of finitenesay be interpreted

as the replacement of a finite verb with its nanté form. While the results of

28



Morphosyntax
studies by Rice and colleagues were summarisederatheir interpretation is
described here in more detail.

Rice and colleagues (Rice & Wexler, 1996b; Rical et1995) studied the use
of tense morphemes and determiners in the langsegeles of 122 young children
including SLI AM and LM groups. The children withLiSdiffered significantly in
their pattern of morpheme usage from LM group, wéhs correct use of ART,
individual finite tense morphemes and a FTC (RMéxler et al., 1998). Most
morpheme errors for the SLI children were errorsmission and when they did use
a tense morpheme, it was usually used accuratetpvelsely, the SLI group
produced targeted non-tense related morphemes (Pefositionsn andon (PREP)
and ING) with similar levels of accuracy as the teamtrol groups. The researchers
concluded that children with SLI used articles dinite verb tense markers on an
optional basis for an extended period. Since optise of finite verb tenses is a
normal stage of development in younger childreeRind colleagues described this
characteristic in SLI as a period of extended ayationfinitive (EOI).

The optional infinitive stage is significantly pratted in children with SLI,
shown in a 4-year longitudinal study of 21 youngjdrien with SLI, and similarly
sized AM and LM control groups (Rice, Wexler et, 41998). The AM group had
close mastery of finite tense morphemes at fivesyehage and full mastery (100%)
at eight years of age, while the SLI group wad stéll below expected levels at
eight years of age. Although the children with Sallowed a similar pattern of
developmental change to the LM group, they did stadw a catch-up period. An
extension of longitudinal research beyond the dgaght years would be needed to
be conclusive about whether or not the SLI grougn&ally caught up. Rice et al.
also found that differences between the SLI and didups were not significant in
the earlier ages, but became significant from @syedage onwards.

The poor use of finite verb tense was proposeddcmiaal marker of SLI in
two ways. Firstly, the difference between the Shdl &M groups showed that SLI
did not mirror the morphosyntactic development gratt of younger children (i.e.,
they do not conform to a delay model of languagpaimment) (Rice & Wexler,
1996b; Rice et al., 1995). Secondly, children vt were distinguished from age-
matched peers because their tense marking abiktes distributed bimodally (Rice,
2000). This statistical characteristic marked Shd arDL as mutually exclusive

groups.
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Cautions against Verb Tense as a Unique Clinical M&er of SLI

Difficulties beyond verb tense

While support is widespread for difficulties witimite tense morphemes as a
strong linguistic feature of SLI, there is no agneat that this difficulty constitutes
the whole of SLI. The available evidence shows thitiiculties for children with
SLI extend into other areas of morphosyntax and other language domains. For
example, Bishop, Bright, James, Bishop and vanLeégr (2000) examined a range
of language and cognitive characteristics in 37esagx twin pairs with SLI and 104
twin pairs with TDL (7 to 13 years old). They deteéned that children with a cluster
of syntactic difficulties also tended to have ditiities with vocabulary. Pure cases of
grammatical SLI were not identified in their sami&en Rice and Wexler (1996b)
stated that “there may be subgroups of childrei 8itl who may not demonstrate
this clinical marker” (p. 1254).

Leonard and colleagues did not give full suppotfiride tense difficulties as
a clinical marker of SLI (Bedore & Leonard, 199&dnard et al., 1992; Leonard et
al., 1997). Their evidence demonstrated that obildwith SLI had greater
difficulties with a range of grammatical morphentean AM groups across three
studies. The children with SLI had higher accurémya noun phrase composite
(NPC) than a finite tense composite (FTC), while &M group had little difference
between accuracy levels for NPC and FTC. This paté greater difficulties with
finite tense is congruent with tense difficultiesaclinical marker, but instead, they
supported the notion that it was the stronger cdrge of morphosyntactic features
in SLI, including noun phrase deficits.

A clinical marker that does not identify all casd<sSLI is problematic, and of
limited use diagnostically. An effective clinicalamker of SLI “should identify all
individuals with a history of language impairmen{€onti-Ramsden, Botting, &
Faragher, 2001, p. 745) (p. 745).

Effective indicators of SLI

Accurate diagnosis or discrimination of LI from T children is important
both socially and educationally, as an inaccuraggribsis may have significant
long-term consequences (Plante & Vance, 1994).t®land Vance argued that
accurate identification of LI and TDL is the besdicator of the validity of a
language test. A discriminant function analysis vides information on the

percentage of cases that are classified corresilygua specified variable or set of
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variables. High rates of correct classification fdrindicate that a measure has high
sensitivity because it correctly identifies children with LHigh rates of correct
classification for TDL indicate that a measure high specificitybecause it excludes
children with TDL from a misdiagnosis of LI. Plané&d Vance regarded correct
classification rates of 80% or higher afai result, and correct classification rates of
90% or higher as goodresult. Correct classifications below 80% weresidered
poor with an unacceptably high rate of misdiagnosis.

Several studies used discriminant function analysigletermine effective
identifiers of LI and TDL from a range of oral larage sample variables (Bedore &
Leonard, 1998; Conti-Ramsden et al., 2001; Gavial.etL993). These discriminant
function analyses showed that morphosyntactic nmieasuere not always effective
at discriminating between children with SLI and ANftoups (79% to 95%).
Evidently, some children with SLI did not have vetdnse difficulties. These
measures often had better specificity than seitsitilf finite verb tense omission
were the only test for SLI, a number of childrerthaSLI would be misdiagnosed
with TDL. Other linguistic characteristics may alse moderate or strong identifiers
of SLI.

The three studies considered here compared diffdmeguistic measures.
Firstly, Gavin et al. (1993) created composite afales from a grammatical analysis
(LARSP by Crystal, 1979) and determined that vehbbape errors, single word
utterances and limited production of three-elemenin phrases were the primary
identifiers of SLI (in 2;0 to 4;2 year olds). Traembination of factors, together with
age, accurately identified 86% of participantsealation to their clinical diagnosis (a
fair result).

Bedore and Leonard (1998) determined that FTC w#eibat discriminating
between SLI and TDL than NPC (in 3;7 to 5;9 yealsdl Both FTC and NPC had
excellent specificity (correct identification of TDof 100%), but FTC had fair
sensitivity (correct identification of SLI of 84 Y% .while NPC had poor sensitivity
(79%). The addition of MLU to FTC decreased spettifi(to 95%), but increased
sensitivity (to 95%). FTC in combination with NP€sulted in decreased specificity
and sensitivity. The higher specificity measureasF®C indicate that children with
TDL do not have difficulties with finite tense, vidithe lower sensitivity measures
indicate that children with SLI usually, but notalys, have difficulties with finite

tense morphemes.
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Finally, Conti-Ramsden et al. (2001) determined Hetence repetition was
the most accurate marker of SLI (sensitivity of 98846l specificity of 85%) followed
by non-word repetition (sensitivity of 78% and sfieity of 87%) in a large group
of older children (260 children aged 10 to 11 ygarse finite tense morphemes of
ED and 3S were the least accurate with fair to ggamtificity but poor sensitivity.

Alternative view of developmental patterns

Two alternative views exist to account for the elifince in frequency
between verb and noun phrase errors in childreh ®itl (Beverly & Williams,
2004; Rescorla & Roberts, 2002). Rescorla and Relséiowed that 3- to 4-year-old
children with TDL typically develop noun morphologwrlier than verb morphology.
They argued that the verb and noun phrase differenadent in SLI reflected
protracted verb morpheme acquisition, rather thaoalitative difference. Children
with SLI remain in the stage of verb-noun phragtedince for a longer period than
children with TDL.

Beverley and Williams (2004) proposed that earlgngmatical learning
patterns differed from later learning patterns. Elepmental patterns at the earlier
stages of language development (MLU below threeptmemes) were found to be
different to the later stages of development thateamore frequently examined by
researchers. The young SLI group (3 & 4-year-oidghis study used correct forms
of BE significantly more often than the very youldd group (1;10 to 2;7 years) an
opposite finding to other researchers, discusselieeayoung children with SLI
were therefore advantaged in the formation of eadyb tense morphology in
comparison to the LM group. The authors explairtes &pparent paradox, referred
to as theless is morehypothesis, in terms of processing constraint$ dtaually
serve to optimise learning of early grammaticalnfer The limitation, which
ultimately hinders the ability to process the f&dbpe of English morphology, serves
to simplify the task in the early development stage

GENERAL LANGUAGE MEASURES AND SLI
Many general language measures have been investigas potential
indicators of SLI. Measures of verbal productivapd complexity are typically
derived from language samples and considered smglyg conjunction with other
measures to distinguish children with SLI from agatched children with TDL.
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Verbal Productivity

Verbal productivity, often measured by the totaiiner of utterances or total
number of words (TNW) in a timed or constrained glmvaries in its ability to
distinguish LI from TDL. Klee (1992) determined thhhe TNW from a timed play
language sample was a useful diagnostic measuiz tio#-year-old children, while
the total number of utterances was not. In oralratives, utterances may be
measured using various methods including the totmhber of syntactic units (t-
units, c-units), number of ideational units (prapoas) or number of words (TNW).
While the ability to produce longer oral narrativiesreases with age (Strong &
Shaver, 1991), researchers vary in their findingstle effect of LI on narrative
length.

Some have determined that the number of c-unituitterances in oral
narratives distinguished children with LI from AMaogips (Kaderavek & Sulzby,
2000; Scott & Windsor, 2000; Strong & Shaver, 1991)ile others determined that
measures of length did not distinguish LI and TBbdreau & Hedberg, 1999; Fey
et al., 2004; Norbury & Bishop, 2003). The measoiferNW often distinguished
children with LI from children with TDL in narrates (Boudreau & Hedberg, 1999;
Gillam & Carlile, 1997; Scott & Windsor, 2000; Stgp & Shaver, 1991; Westerveld
et al., 2005), but not always (van der Lely, 1997).

Complexity
Only a few studies have looked at complexity measswther than MLU, as
potential identifiers or characteristic featured bfChildren with SLI, across a range
of ages (from 4 to 10 years), produce significatgls phrasal expansions, complex
utterances and types of complex utterances thanghdlips for a range of oral
discourse tasks (Greenhalgh & Strong, 2001; Marha&d Rescorla, 2002;
Marinellie, 2004; Reilly, Losh et al., 2004; Sc&twVindsor, 2000).

MORPHOSYNTACTIC FEATURES OF NLI AND OTHER LANGUAGE
IMPAIRMENTS

Non-specific Language Impairment
The few available studies that compare childrerhv8L|l and NLI have
mostly found similarities in morphosyntactic feasirather than differences between
the two diagnostic groups (Bishop, 1994b; Fey et 2004; Rice et al., 2004,
Stothard et al., 1998; Tomblin & Zhang, 1999). Aiddudinal study found that

adolescents with persistent SLI did not differ gigantly from children with NLI on
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a range of language measures including vocabutanyprehension, and sentence
and non-word repetition tasks (Stothard et al.,8)98ishop (1994b) examined a
range of language characteristics in 90 same-s@stimostly 7 to 10 years old),
one or both of whom were diagnosed with a LI. Basadtheir test concordance
results Bishop concluded that there was no difieeim the language profiles of
children with SLI and NLI.

Tomblin and Zhang (1999) found that 996 childrerthw&LlI and NLI,
recruited from a large epidemiological sample, @enked similarly to each other on
range of measures from a standardised languagertest narrative assessment. Both
LI groups had significantly greater difficultiestivimorphosyntactic tasks than with
vocabulary or narrative tasks in comparison to & group. Tomblin and Zhang
concluded that SLI did not have a unique profilet Wwas simply a case of poorer
language ability, at the low end of the normal &ng

Two other studies have drawn from the epidemiolaiggample of Tomblin
and Zhang (Fey et al., 2004; Rice et al., 2004gs€hstudies focussed on different
aspects of language utilising differing methododsgibut both studies compared
children with SLI, NLI, low cognition but normallgeveloping language (LC) and
an AM group. Fey et al. (2004) investigated oral amitten narrative production in
538 children. The SLI group produced significanthypre complex utterances (c-
units) than the NLI group, but the two groups did differ in grammatical accuracy.
The NLI and LC groups were also similar for syntacomplexity.

The findings of Rice et al. (2004) from a longitoal study of 130 school-
aged children differed from the previous studieke TAM and LC groups were
similar in their use of finite tense, while bothettSLI and NLI groups had
significantly more difficulties with finite tensdnan both the TDL and LC groups.
Notably, the NLI group had significantly more ddifilties with finite tense than the
SLI group. The finite tense growth curves for ShidaNLI varied, with the NLI
growth curve slower from seven to nine years, thecelerating from nine to ten
years of age. Outcomes for the SLI and NLI grolqmsyever, were similar by ten
years of age.

It is important to note that no information was yded on the language or
non-verbal cognitive abilities of the groups exaadirby Rice et al. (2004), apart
from the group inclusion or exclusion criteria. Bhit is not known whether the SLI
and NLI groups were matched for the severity ofrth@nguage impairment, or
whether the two TDL groups were matched for thewrel of language ability. Fey et

34



Morphosyntax
al. (2004) reported that their SLI group had sigaifitly better language abilities
than the NLI group, as measured by their composftestandardised language
assessments. Differences reported between therSLN&l groups by both groups
of researchers may be due to differences in therggwf the LI. In conclusion, the
research evidence available suggests that childitnSLI and NLI have common

language features.

Language Impairments associated with Identified Aablogies

Comparisons between SLI and other language impaigma the literature
suggest that the morphosyntactic characteristicSldfare also characteristics of
impairments associated with a range of identifie@tiodogies. Similar
morphosyntactic features to those identified in 8ld., difficulties with verb tenses,
articles, complex sentences, verbal productiviéxidal diversity) are identified in
children with Down syndrome (Bol & Kuiken, 1990; &iman, 1997; Chapman,
Seung, Schwartz, & Bird, 1998; Eadie, 1999, 2004di& et al.,, 2002; Laws &
Bishop, 2003), Williams syndrome (Reilly, Losh &t 2004), autism (Kjelgaard &
Tager-Flusberg, 2001; Norbury & Bishop, 2003), liettual disability (Hemphill,
Picardi, & Tager-Flusberg, 1991) and brain injuRe{lly, Losh et al., 2004; Reilly,
Weckerly et al., 2004; Reilly, Bates, & Marchma@98). In particular, both children
with SLI and children with Down syndrome demongrsignificant difficulties with
finite verb tenses (Eadie et al., 2002; Laws & B®h2003). Children with Down
syndrome also demonstrated poorer language compard/CA, but not to the
same degree found in SLI.

Some differences between SLI and other Lls are detrated in the
developmental progression of the LI. While childseith injuries to the language
areas of the brain often demonstrate similar laggueharacteristics to SLI, they
differ significantly from children with SLI in therogression and resolution of their
difficulties. Children with focal brain injury, whanay be similar to children with
SLI in their younger years, recover from their mapyntactic deficits by middle
childhood, while children with SLI still show evidee of more significant
difficulties (Reilly, Losh et al., 2004; Reilly, Veékerly et al., 2004).

Matching on cognitive measures has highlighted sdifferences between
SLI and other LI groups. Kamhi and Johnston (19&2)nd that syntactically,
children with intellectual disability and SLI wemgualitatively and quantitatively
different in their use of linguistic structures. €TtsLI group produced a higher

frequency of morphosyntactic errors than an oldeug with intellectual disability
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and an AM group, all matched for cognitive abilifihe errors were particularly
evident when attempting verbs, negatives and imgative reversals. The children
with intellectual disability asked less questionsed early developing conjunctions
(and) more frequently, and produced progressive teesgeaces more frequently
than the SLI and AM groups. This finding suggebktt thildren with NLI may also

attempt less complex language and make less graoainatrors than children with

SLI.

However, the groups in the Kamhi and Johnston (132@dy were not
matched on any index of language ability. The chitdwith intellectual disability
had significantly longer MLUs than both other grewgw it is possible that different
results could occur if the groups were matched MU. Without a common
language variable to anchor the comparisons, diffegs between the children with
SLI and intellectual disability may simply refleclifferent levels of language
impairment. The finding that children with SLI hapeorer language skills than
children with intellectual disability, relative their non-verbal cognitive skills, is a
feature already inherent in the diagnostic criteria

Similarities are also evident between children wahl and children with
Down syndrome using matches on the basis of ndoalecognitive ability
(Chapman, Seung et al., 1998; Laws & Bishop, 2008)b tense morphology and
working memory were identified as problematic, whiocabulary was identified as
an area of strength relative to other languagésskor both children with SLI and
children with Down syndrome (Laws & Bishop, 200@hapman et al. (1998) found
that children and adolescents with Down syndronoelppced shorter utterances than
children matched for mental age.

A discriminant function analysis by Laws and Bisi{@p03) compared three
groups that were matched for non-verbal cognitidhchildren and adolescents with
Down syndrome (10 to 19 year olds), 17 childrerhvt| (4 to 7 year olds) and 19
children with TDL (4 to 7 year olds). Combined ma&as for a range of language
characteristics (receptive grammar, expressiverapeptive vocabulary, memory for
sentences, non-word repetition, MLU, and the mamee 3S and ED) showed good
classification of TDL (94%), fair classification ddbown syndrome (84%) and
extremely poor classification of SLI (17.6%). Theajority of children with SLI were
erroneously classified as Down syndrome (70.6%g wuthe similarities between

the two groups.
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In summary, many similarities in morphosyntacticamtteristics were
identified between SLI and Lls associated with atifig aetiologies. This suggests
that a dysfunctional language system may resuld isimilar range of linguistic

features whatever the cause or concomitant dissarder

EXPLANATIONS FOR MORPHOSYNTACTIC DEFICITS IN LANGUA GE
IMPAIRMENT
Theoretical approaches that attempt to explain @&fre introduced in
Chapter 1. Evidence from studies of morphosyntaiiicits provide varied support
for linguistic and processing deficits as explamadi of SLI. This will be
demonstrated through consideration of several 8peitieories encompassed by
these approaches. Explanations for NLI are notestiah the literature. However,

common morphosyntactic deficits for SLI and NLI gagt common explanations.
Linguistic Deficit Accounts

Grammatical rule deficits

Gopnik and Crago (1991) proposed that children (addlts) with SLI
possess a genetically-based deficit in the linguistechanism for constructing
morphological inflections. This account, has beeferred to adeature blindness
the missing feature hypothesiand more recently thienplicit rule deficit account
(Leonard et al., 1997). The implicit rule deficdcaunt predicted errors in the use of
a wide range of grammatical morphemes becauseuhdearlying representations of
morphosyntactic features were impaired. That iddidn with SLI were unable to
understand or acquire the implicit rules for magkiense, number or person, but
produced grammatical morphemes at random or radt. at

However, the predominant error pattern of omissiaather than
interchangeable or inappropriate use of grammaticairphemes, has been
interpreted as evidence that children with SLI dwéhknowledge of how to apply
grammatical rules, albeit inconsistently (Bisho®94a; Leonard et al., 1992;
Leonard et al., 1997). When children with SLI applgrammatical rule, they usually
do this correctly. In addition, a deficit in theilély to acquire grammatical rules has
not been supported by those who argue that theuwtifes of children with SLI
focus on a narrow, rather than broad, range of gratical morpheme errors
(Leonard et al., 1997; Rice & Wexler, 1996b).
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Extended optional infinitive (EOI) account

Rice and colleagues (Rice, Haney et al., 1998; Rical., 2004; Rice &
Wexler, 1996b; Rice, Wexler et al., 1998) argueat tthildren with SLI have an
innate linguistic deficit that is very specific its nature. The deficit is not a
generalised one because there is little evidenet ¢thildren with SLI apply
grammatical rules randomly or inappropriately. TE®| account attempted to
explain why children with SLI use some grammaticarphemes relatively well
(e.g., prepositions, plurals) but have great ditfic using verb tenses. Children with
SLI rarely used verb tenses inappropriately (e'the boy am sitting”) as their
problem was one of omitting verb tenses inconsikteror optionally with an
extended acquisition period for this select ancherdble aspect of grammar. The
EOI account perceives that growth in use of fitgiese is due to maturational effects
as Rice et al. (1998) determined that other vagmlduch as maternal education,
receptive vocabulary and MLU contributed little tevelopment of finite tense
markers.

Rice et al. (2000) also showed that LM groups pecedumore expressions of
irregular verb forms as finite forms (over-genesation) than children with SLI. The
findings suggest that children with SLI have grealdficulties with rule-based
grammatical systems than with memory based langsgstems such as vocabulary
and irregular forms. This conclusion is consisteith the dual mechanism account
(Oetting & Horohov, 1997) which proposed two paskalgrammatical learning
processes: the lexically based learning of irreaggtammatical forms (e.g., irregular
past tense) that relied on associative memory nmé&sy@nd rule generated regular
inflections (the area of greater difficulty for tdien with SLI). A comparison of
irregular forms between children with SLI and NLbowd reveal whether NLI also
had greater difficulty with rule based grammaticlstems, in comparison to
memory-based systems.

Recently, Rice et al. (2004) found evidence thaipsuted operation of the
EOI account in children with NLI. This suggeststthth SLI and NLI have a
common linguistic deficit. Although the children thvi SLI had more significant
difficulties with finite tense morphemes than theldren with NLI, finite tense was
still the major problem area for NLI. Other reséens have provided qualified
support for the EOI account in the sense that dingnse morphemes pose a

particularly strong problem for children with Llubdispute the EOI account as an
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explanation for the full range of morphosyntactéicits in children with LI (Eadie,
1999; Leonard et al., 1997).

Processing Capacity Accounts

Working memory accounts

The exact nature of the relationship between venlmaking memory (often
tested using repetition of nonsense words or seagrand morphosyntactic deficits
is unclear. Available research has not determinbdter working memory has a
causal role, or whether it is a concomitant featofeLl. The prediction is that
problems with working memory will result in a broagnge of language
characteristics. This is in contrast to grammat@etounts that predict a narrow
range of deficits.

Bishop (1994a) suggested that the inconsistent Ineone omissions,
characteristic of SLI, were due to a limited pr@ieg capacity rather than a specific
linguistic deficit. Beverly and Williams (2004) argd that the constraints evident in
a limited processing capacity in SLI served to suppearly morphosyntactic
development, but hampered later morphosyntactieldpment.

Evidence of a broader range of morphosyntactic atiter linguistic
characteristics in children with LI supports thencept of a limited processing
capacity rather than a specific linguistic defifiiadie, 1999; Eadie et al., 2002)
(Bedore & Leonard, 1998; Bishop et al., 2000; Gétdmsden et al., 2001; Gavin et
al., 1993; Leonard, 1992; Leonard et al., 1997;cBdsa & Roberts, 2002). Bishop
(1994a) argued that the pattern of inconsistentssioms and lack of comission
errors indicated a problem with performance (epgqcessing) rather than with
linguistic competence. Conti-Ramsden, Botting aathgher (2001) determined that
memory tasks such as sentence repetition and noth-vepetition were stronger
identifiers of SLI and TDL than tense markers. Ytbey were not convinced of the
unique nature of working memory deficits in SLIggesting that “difficulties with
nonword repetition may be more related to any lagguimpairment and that the
specific nature of SLI still remains to be undeostdully.” (Conti-Ramsden et al.,
2001, p. 747).

Children with NLI and with Down syndrome also shewdence of a broader
range of deficits in morphosyntax (not restrictedinite tense deficits) and working

memory which indicates a commonality of explanatioth SLI (Eadie, 1999; Eadie
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et al., 2002; Ellis Weismer et al., 2000). This g that difficulties with processing
capacity and morphosyntax are not unique to SLI.

Surface (low phonetic substance) account

The surface account, (a limited capacity to proggasmmatical morphemes
of brief duration), is supported by cross linguidindings which find that children
with SLI have less problems with the inflectionalstem in inflectionally rich
languages than they do in English. In English mawyphemes are of short duration
(e.g., -s, -ed), while other languages possessharrinflectional system, in which the
inflectional morphemes are of longer duration, #mgs more salient. This supports
the notion that saliency and frequency of inflegti@re critical factors for language
learnability in children with SLI (de Jong, 2004ednard, 1998, 2000).

The surface account is also supported by evidenae ahildren with SLI
differed from children with TDL in their sensitivitto inflections of different length
(Montogomery & Leonard, 1998). Montgomery and Ladnshowed that children
with SLI were sensitive to inflections of longerrdtion, but not to inflections of
shorter duration; while an AM group, matched fareqgtive syntax, were sensitive to
inflections of both long and short duration. On ttker hand, Norbury, Bishop and
Briscoe (2001) determined that children with SLdsignificantly more difficulties
with finite verb tenses than children with hearingpairment. They concluded that
difficulties perceiving morphemes of weak phonetidbstance was not a sufficient
explanation for SLI. However, children with hearimgpairments may rely on other
modalities in addition to sound perception, suchpaseading.

Challenges to the surface account come from eveléhat homophonous
morphemes with different grammatical functions dat pose similar levels of
difficulty for children with SLI (Leonard et al.,982; Leonard et al., 1997). Children
with SLI have greater difficulties with accuracy f8S than PLS, which suggests that
more than perceptual saliency is involved. Leoraard colleagues also determined
that children with SLI had significantly greaterffaiulties with PLS than a LM
group; both expressed using the same brief phonermsever, Rice and Wexler
(Rice & Wexler, 1996b) did not find differences Wween SLI and LM groups.
Differences in conceptual saliency may operatejtiatél to perceptual saliency,
(e.g., a child’s ability to understand conceptgjoantity as opposed to concepts of
time). Grammatical saliency may also be affectedvbyd position and clausal and
phrasal contexts. For example, Dalal and Loeb (R@@&nd that children with SLI

produced ED more accurately when the verb wasal §entence position.
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Similarities between children with SLI and NLI irheir use of brief
morphemes would suggest that the surface accountd ctorm a common
explanation for LI in both these groups. On theeothand, if children with NLI had
more difficulties with morphemes of brief duratitthan children with SLI, then the
NLI children’s broader cognitive difficulties mayebinfluencing conceptual or

perceptual saliency.

Contributions to Explanation from Cross-linguistic, English as a Second
Language and Dialectic Studies

Studies of SLI in languages other than English hakiewn that many
diagnostic profiles and theoretical explanations laiased by the properties of the
English language (de Jong, 2004). While difficdtieith verb morphology are
described as a clinical marker of SLI in Engligieyt are not necessarily a feature of
SLI in other languages (Leonard, 2000). Dutch-spepkhildren with SLI make a
significant number of substitution errors (as ogubso English errors of omission)
for verb tense and number marking (de Jong, 20@djan-speaking children show
significant difficulties with definite singular actes and third person plural
inflections, but not with finite tense morphemesoi®lini, Caselli, Deevy, &
Leonard, 2002). Swedish children with SLI displaprd/ order difficulties, that
reflect complex word order rules in Swedish (HanssNettelbladt, & Leonard,
2000). Rescorla and Roberts (2002) argued that weslphology is particularly
difficult for English language learners, includipgung children acquiring English as
their first language.

Cross-linguistic  studies suggest alternative actoufor SLI. The
morphological richness account explains that céildiwith SLI from highly
inflectional languages show less difficulties wittfiections than in English, which is
only partially inflected (Bortolini, Caselli, & Lawrd, 1997). A prosodic account is
supported by finding that in Italian SLI problentainflections were those that did
not conform to a strong-weak syllable pattern (Blamt et al., 2002).

One examination of second language learners andkepe of different
English dialects showed some interesting paraldgts SLI. Paradis and Crago
(2000) compared French-speaking children with $kénch-speaking children with
TDL and English-speaking children acquiring Freasha second language. Both the
French SLI and French second language learnersgigeiicantly more non-finite
verbs than the French TDL group. Although the Effdat operated to a lesser extent

in French than in English studies, Paradis and €saggested that the EOI stage
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might be “an intermediate process in all languageriing contexts” (p. 844). Their
evidence indicated that tense marking is not amcsffe clinical marker for
distinguishing between SLI and a second languaayaée.

Some dialects of English raise relevant issueslation to a discussion of the
linguistic characteristics of SLI, particularly sewith Creole or pidgin connections
to other languages. Aboriginal English and SingaporEnglish are two examples of
English dialects that differ from Standard Austali English: one arising in
Indigenous Australians (Dinos, 2002; Gould, 200dhd the other arising as a
common language in multilingual Singapore (Breb2&Q1). In both these dialects
finite verb tenses, plurals and articles are oftemtted. This suggests that certain
grammatical morphemes have high vulnerability ie #nglish language and that
“their native language in part determines the moblkpace with which language-
impaired children are faced” (de Jong, 2004, p.)2&rammatical morphemes,
particularly finite verb tenses, are the probleracgpfor the English language, with
omission the strategy of choice, whether the cau&d | or the task of learning or
adapting English as a second language learner.edihde meeting of eminent
researchers (Tager-Flusberg & Cooper, 1999) cdtledesearch to investigate “the
differentiation of SLI from bilingual and secondifzuage learning” (p. 1277).

The relationships among learning English as a sked¢amguage, dialectical
differences and LI have not been fully explored.wdwer, evidence of similar
morphosyntactic vulnerabilities suggests that tlepiosyntactic vulnerabilities or
characteristics of SLI may be universal to langulagening challenges for English
across circumstances. This predicts that childrath WLI will have similar

linguistic characteristics or areas of languag@aerability to children with SLI.

SUMMARY

While there is general agreement about the areasoophosyntax that are
characteristically problematic for children with ISthere is a lack of agreement on
how these findings should be interpreted. On the lband, frequent omission of
finite verb tense morphemes is perceived as a enitjnical marker of SLI. On the
other hand, a wider array of morphosyntactic monpde is considered problematic
for children with SLI, with some morphemes typigathore difficult than others.
Findings of differences between children with Siodayounger LM children are
inconsistent across researchers. Changing pattérdsvelopment across different
ages also suggest that comparisons between SLy@mber LM children are not

straightforward.
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Available research suggests that the morphosyntattaracteristics and
processing capacities of children with SLI and Nité similar, and suggests that
language impairment cannot be accounted for byatrans in non-verbal cognition.
Similar morphosyntactic deficits are also identfien LI associated with other
aetiologies. These studies support the conceptidahgtuiage is modular, in the sense
that language is dissociated from non-verbal cognitskills. The linguistic
characteristics identified in SLI may not be uniqiee SLI, but common to LI
concomitant with a wide range of disorders andedifig aetiologies.

Theories of language impairment are varied and &gleement. There may
be no need, however, to dismiss one in favour othar. Evidence for a linguistic
deficit, may account for a subgroup of LI, whildiraited processing capacity may
account for another subgroup of LI. The dynamierattional model, introduced in
Chapter 1, provides a model of how both a lingaidgficit and a limited processing
capacity may be considered as causal factors. étgeeity in the characteristics of
LI, suggests that causal factors may vary amoregtdtl children. Each deficit may

operate to varying degrees in each individual.

HYPOTHESIS AND QUESTIONS

This thesis is concerned with differential diagsosf SLI from NLI. The
evidence raised in this chapter leads to questinagit whether or not SLI can be
distinguished from NLI based on their morphosyntaatharacteristics. Recent
evidence suggests that these two groups are sjmaldwer than different. However,
there is a lack of research that directly comp&iglsand NLI with careful matching
on appropriate language variables, such as MLUamgLiage test scores.

The first hypothesis examined by the thesis is:tfiae morphosyntactic
characteristics of children with NLI and those bfldren with SLI will not differ on
like tasks, but the morphosyntactic characterisb€she two LI groups will differ
significantly from age-matched (AM) and languageehad (LM) children with
TDL.

More specifically, several questions arise in retatthe identification of
differences for specific morphosyntactic and gelneeasures:

1) Are there differences in the use of finite ver8pecifically, accuracy of
copulas, auxiliaries, regular past tense and fhergon singular?

2) Are there differences in the use of non-tensb werphemes: specifically,

accuracy of the progressive verb aspegtand modals?
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3) Are there differences in the use of bound aed fnorphemes in noun and
adverbial phrases: specifically, accuracy of pkig@nitives, articles and pronouns?

4) Are there differences in clausal complexity: gfieally, measured as
proportions of fragments, complete and complex s#ay and the subordination
index?

5) Are there differences in the proportion of wtere level errors of a
syntactic or semantic nature?

6) Are some morphosyntactic variables more discrating than others for

achieving a differential diagnosis of LI?
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CHAPTER 3: THE ROLE OF ORAL NARRATIVE IN THE
DIFFERENTIAL DIAGNOSIS OF SLI

INTRODUCTION

Some children with language impairments who dispfétyimal difficulties at
the single word or sentence level, such as morpttasic deficits, will display
significant difficulties at the discourse level {Fet al., 2004; Paul, 2001). Discourse
tasks may be more challenging for children withglaage impairments because they
require the integration of knowledge and skillsnfira number of different domains:
linguistic, cognitive, social and pragmatic (Boualte& Chapman, 2000; Griffith,
Ripich, & Dastoli, 1986; Hemphill et al., 1991; Md & Chapman, 2002; Olley,
1989; Shapiro & Hudson, 1991; Westby, Van DongenMaggart, 1989). As
children’s morphosyntactic skills, particularly grenatical accuracy, approach
mastery at 5 years of age (Crystal, Fletcher, &n@zer, 1976; Rice, Wexler et al.,
1998) their discourse and oral narrative skills tgpcally still developing (Berman
& Slobin, 1994; James, 1999; Karmiloff-Smith, 1986)

Discourse difficulties interfere with learning afwhctioning at preschool and
school and have detrimental effects on social aatgsns (Bishop & Edmundson,
1987; Crais & Lorch, 1994; Feagans & Appelbaum, 6)98erformance on
discourse tasks is pertinent to the assessmeninatibnal communication that is
culturally and contextually centred, and to theed®ination of intervention goals
that are relevant for real-life communication sitoas (Crais & Lorch, 1994).
Therefore, assessment of discourse skills is ofsmommended as part of the
diagnostic process, although standardised formersain limited or unavailable
(Crais & Lorch, 1994; James, 1999; James, 200Inshoh) 1995). Oral narratifés
the area of discourse most explored by researdherslation to child language
development and impairment, and for which there extensive frameworks for
analysis (Hedberg & Westby, 1993; Hughes, McGifliyr& Schmidek, 1997).

Definitions of oral narrative vary and range fronnmal descriptions that
could be applied to a broad range of discourseegemno highly specific descriptions

of a particular genre. For example, Peterson an@de (1994) defined narrative as

% The termnarrative will be used, rather than the testory, except in quotes, in reference to specific
analysis systems and regularly used terms (e.gry gframmar, story-stem) and in reference to
instructions given to children (e.g., “tell me arst).
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“an instance of talk about events removed in time iacluded at least two adjacent
utterances on the same topic” (p. 940), while Ol&989)described narrative as
connected text, usually presented as a monologueroAd view of oral narrative
includes events that have been personally expekacwitnessed, events retold by
someone removed from the event; scripts that desaeecurring everyday events;
and eventcasts that describe or direct ongoing tevenreal time (Hedberg &
Westby, 1993; Hughes et al., 1997; Peterson, 158@8).

An alternative view is to focus on narratives agidnal events, created or
retold by the narrator or as a set of events wifirablem or conflict that requires
resolution (Butt et al., 2000; Hedberg & Westby93p A narrative is expected to
entertain and presents the narrator's view andprgétion of events, which are
expected to be related in an orderly and logicshitan (Olley, 1989). This chapter
will focus on evidence for difficulties with probte based, largely fictional,
narratives in children with LI.

While the frameworks developed for narrative suuetanalysis have been
used extensively, procedures for eliciting and ysiag) oral narratives have not been
standardised. No robust normative data has beerlapmd for clinicians or
researchers to use in the assessment of oral imardgvelopment (James, 1999;
James, 2001; Johnson, 1995; Liles, 1993). Genearglelines are available for
understanding the range of narrative structuree@rp at each age (Hedberg &
Westby, 1993; Hughes et al., 1997), yet cautiontrhasapplied in interpreting these
in the absence of standardised procedures and norms

Wide variation in oral narrative skills is reportad a strong feature in young
children, particularly around the age of 5 yearsr(Ban & Slobin, 1994; Johnson,
1995; McCabe & Rollins, 1994). Johnson postulaked & wide range of diversity in
narrative skill levels would hamper the developmehtnorms. This implies that
many contributing factors may be at play in theedepment of narrative skills in

this age group.
NARRATIVE FEATURES OF SLI
Narrative Structure

Framework for analysis
Researchers approach narrative structure from rdiffeperspectives and

utilise different methodologies. The focus of tblsapter will be on the frequently
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usedstory grammarnalysis, based on the early work of Stein anch&(@979), and
adaptations such as key event analysis (Boudreldedberg, 1999).

Early development of narrative structure focuses tbea emergence of
description, thematic relationships, temporal sequng, and cause and effect
relationships. A pivotal stage is reached whenataes become goal directed (GD)
and focussed on the resolution of a problem (HefBeWestby, 1993; Hughes et
al., 1997). Most preschoolers have not masteretdgttacture, but by early school
age, most children are able to produce narrativésssimple plots, with the ability to
produce more complex plots emerging as childregness through the school years.

The essentialplot components of aompleteGD episod@ are aninitiating
event or internal response(as these refer to the motivation or purpose @& th
character’s behaviour); oveattemptsto solve the problem; andcansequencéhat
represents success or failure in attaining the @@aldreau & Hedberg, 1999; Liles,
1987; Merritt & Liles, 1987; Stein & Glenn, 1979%. narrative that is missing an
essential plot component forms enxtompleteepisode (Liles, 1987). GD narratives
may become more complex through the introductionbstacleso goal attainment
that lead to repeated attempts to solve the prollldedberg & Westby, 1993;
Hughes et al., 1997). Narratives may include infation about thénternal plansof
the characters (describing how they intend to aehtleir goals) and theactions
of the characters (emotional, cognitive or behandbuto the event consequences
(Hedberg & Westby, 1993; Hughes et al., 1997).

Later oral narrative development involves the efabon of GD narratives
through the production of more than one episodees&hadditional episodes may
inter-relate as a series of episodes or may be @deldewithin each other. Elaborated
narratives may also include goals, plans, attengpid reactions from different
character perspectives thatteract with each other (Hedberg & Westby, 1993;
Saliba, 2001).

Coherent narratives also provideetting information to introduce the
characters and provide the temporal, social andipalycontext for the narrative
(Merritt & Liles, 1987; Peterson & McCabe, 1994hel includeendingstatements
to indicate narrative completion. While settingagion and ending components are

considered important for narrative quality and eatual reference, they are not

% This use of the termompleteepisode is not to be confused with use of the sme by
Hedberg & Westby (1993) to define a level of naveatthat includes every type of narrative
component.
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considered crucial to the essential or minimum ag®splot structure (Merritt &
Liles, 1987).

Specific language impairment

Some research findings conflict in their comparssoh children with LI and
TDL on measures of narrative organisation. Evidegxists that narrative structure
may be less vulnerable to the effects of LI and leffective at identifying LI than
more linguistic measures such as cohesion and rasypltax (Liles, Duffy, Merritt,
& Purcell, 1995). On the other hand, it has beawshthat difficulties with narrative
structure resolve more slowly than difficulties kvinorphosyntax in children with a
history of slow expressive language developmentl aray provide evidence of
residual deficits in resolved LI (Paul, HernandEaylor, & Johnson, 1996).

Nevertheless, a body of research evidence suppatative structure deficits
as a feature of SLI in children from the prescheool the adolescent years,
summarised in Table 3.1. This evidence holds acaosmge of differing narrative
stimuli, elicitation procedures, listener condigpand analysis methods. School aged
children with SLI produce less mature, earlier levarrative structures, than AM
groups (Manhardt & Rescorla, 2002; Miranda, McCab@&liss, 1998; Olley, 1989;
Paul et al., 1996; Wagner, Sahlen, & Nettelbla®99). Older children with SLI
produce narratives with higher frequencies of teeeatial plot components than
other quality and context components, as do childvéh TDL (Merritt & Liles,
1987). However, school-aged children with SLI, proel essential plot components
less often than AM groups (Copmann & Griffith, 1984erritt & Liles, 1987; Olley,
1989), and produce fewer quality and context coreptsithan AM groups, resulting
in less events and less complete episodes (Baudrddedberg, 1999; Copmann &
Griffith, 1994; Gillam & Carlile, 1997; Liles, 198 Merritt & Liles, 1987; Olley,
1989).

Unlike studies of morphosyntax, few researcherel@mmpared the structure
of narratives produced by children with SLI, withose produced by younger LM
groups. Two studies found that school-aged childréth SLI produced simpler
narratives than LM groups matched on reading gbitit a standardised assessment
of language ability (Gillam & Carlile, 1997; Olley1989). This suggests that
difficulties with narrative structure are a sigodnt area of deficit or characterise a

disordered pattern of development for children V@th.
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Table 3.1 Summary of studies investigating oral nawative deficits in SLI

Aspect Finding SLlI age Researcher(s)
(yrs)
Structure  SLI produce simpler, earlier level 5 to 10- (Manhardt & Rescorla, 2002;
narratives than AM Miranda et al., 1998; Olley,
1989; Paul et al., 1996;
Wagner et al., 2000)
SLI produce less complete & more 7 & older  (Liles, 1987; Merritt & Liles,
incomplete episodes than AM 1987; Olley, 1989)
SLI produce fewer components & events 7 to 13 (Boudreau & Hedberg, 1999;
than AM Copmann & Griffith, 1994;
Merritt & Liles, 1987)
SLI omit more components than AM 7 & older  (Olla@89)
SLI produce more confused structures thag to 11 (Gillam & Carlile, 1997;
AM Merritt & Liles, 1987;
Miranda et al., 1998)
SLI produce narratives with similar 2to5 (Boudreau & Hedberg, 1999;
structure to AM Kaderavek & Sulzby, 2000)
SLI produce simpler narratives than LM 7 & older il@n & Carlile, 1997;
Olley, 1989)
SLI produce more incomplete episodes; 7 & older (Olley, 1989)
and omit more components than LM
Cohesion SLI produce less cohesive ties than AM 7 to 10 €PIN989; Strong &
Shaver, 1991)
SLI produce less complete & more 210 10 (Kaderavek & Sulzby, 2000;
erroneous cohesive ties than AM Olley, 1989; Strong &
Shaver, 1991)
SLI produce more repetitive lexical ties 2 to 4 (Kaderavek & Sulzby, 2000)
than AM
SLI produce less complete (& more 7 & older  (Olley, 1989)
erroneous) lexical ties; and more erroneous
demonstrative ties than AM
SLI produce less complete (& more 210 10 (Kaderavek & Sulzby, 2000;
erroneous) pronominal ties than AM Norbury & Bishop, 2003)
SLI produce more lexical and less 10to 13 (van der Lely, 1997)
pronominal ties; but similar erroneous
pronominal ties compared to LM
SLI produce more erroneous (& less 7 & older (Olley, 1989)
complete) ties than LM
Content  SLI provide less information than AM 4&5 (Boudre& Hedberg, 1999;
Paul & Smith, 1993)
SLI, pragmatic impairment & autism 6 to 10 (Norbury & Bishop, 2003)

provide similar information to AM

SLI produce less elaborated noun phrases7 to 10
but similar cognitive & linguistic verbs; &
adverbs compared to AM

(Greenhalgh & Strong, 2001)

SLI provide similar information to LM 8to 11

(Gilin & Carlile, 1997)

Note: SLI = specific language impairment; AM = agaiched control group; LM = language-

matched control group

The narrative structures of school-aged childreth VLI are described as
more ‘confused’ than those of AM groups (Gillam &r@lle, 1997; Miranda et al.,
1998). Confused narratives are characterised byfission of critical content, the
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inclusion of irrelevant information, the lack ofcansistent theme, a lack of logical
sequence and omission of a logical consequenceomelusion (Merritt & Liles,
1987).

Similar difficulties with narrative structure areentified in school-aged
children with learning disabilities (who often inde children with a history of SLI),
in comparison to AM groups (Klecan-Aker & Kelty, d® Ripich & Griffith, 1988;
Roth & Spekman, 1986). However, difficulties withrrative structure appear to be
more pronounced in children with SLI, as schooldaghildren with SLI recalled
fewer events and fewer settings and reactions thih groups with learning
disabilities (Copmann & Griffith, 1994).

In two studies, no significant differences for rdifre structure were evident
between children with SLI and AM groups (BoudreauH&dberg, 1999; Kaderavek
& Sulzby, 2000). In both studies young children dwt differ from AM groups in
the essential structure of their narrative retedlge may be a factor here, as the
studies that reported significant differences exeui school-aged children, while
these latter two studies examined younger child(8nto 5-year-olds). This
contradicts a claim that differences between SLd &M groups are larger at

younger ages (4 years) than at older ages (12)y@egly, Losh et al., 2004).

Character Introduction

The tracking of characters within an oral narrats/enportant for production
of a coherent narrative that is easy for the listeto follow, particularly in a
narrative with multiple characters. Character idtrctions orfirst mentionsof a
character are important to examine as these prothdeanchor for subsequent
cohesion. If the characters are not introduced i@yl at the beginning of the
narrative, (e.g., omission of subjects from inippabpositions) the result is a lack of
clarity about to whom the narrator is referring.

Children with SLI have relatively little difficultyvith introducing characters,
measured by their use of pronominal or lexicaltegi@s and use of definite and
indefinite articles (Kaderavek & Sulzby, 2000; Norp & Bishop, 2003; van der
Lely, 1997). Choice in using the definite or indétke article with character naming
reflects the pragmatic function of the article (&IN& Holmes, 2002). Use of the
definite article or determiner has a deictic fuostand implies that the character is
known to the listener, has been previously intrediicor is present in the shared
picture stimulus. Conversely, use of the indefirtecle implies that a character is

unknown to the listener and has not been previoimtpduced. While school age
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children with SLI used more definite articles (in@xt) and less indefinite articles
(correct) for introductions than AM groups, the ordy used indefinite articles
correctly to introduce characters (Norbury & Bish@ap03; van der Lely, 1997).

Cohesion

Cohesion serves to link meanings across sentemcgauses within a text or
unit of discourse “when thenterpretation of some element in the discourse is
dependent on that of another” (Halliday & Hasany/@9p. 4). For example,
characters need to be referred to in a way thdblesa listener to understand and
keep track of who does what to whom, often usinthdexical and pronominal
devices (e.g.,The boypicked upthe little frog. Thenhe took it home to showhis
mum). This literature review will focus on cohesioh @haracters in oral narratives
because character cohesion in children with SLfréguently identified in the
literature as a source of difficulty for SLI (Kad®eek & Sulzby, 2000; Liles, 1985;
Norbury & Bishop, 2003; Olley, 1989; Paul et aB96; Paul & Smith, 1993; Strong
& Shaver, 1991).

Framework for analysis

The strategies used to provide cohesion are temobldsive deviced-ive
types of cohesive devices are described by Hallatay Hasan (1976) that concern
identity and the tracking of information pertainittggparticipants, events, objects and
places. Firstlylexical cohesion refers to the use of lexical items that ralated
semantically to preceding lexical items (Gerot &gnell, 1994; Halliday & Hasan,
1976; Paltridge, 2000). Lexical cohesive devicagyeafrom highly specific terms
(e.g., the little green frog on the rock) to lepsdfic use of generic terms (e.g., an
animal), and include the use of repetition, synopy(imilarity of meaning),
antonymy (opposite or contrastive meaning), hyponysuper/subordinate classes)
and meronymy (whole-part relationships). A highsignof lexical cohesive devices
can indicate a high level of topic maintenanced®in & Dodsworth, 1991).

The remaining cohesive devices are primarily graticakin nature (Gerot &
Wignell, 1994; Halliday & Hasan, 1976; PaltridgeQ0OR). The second device of
referenceuses pronouns or demonstratives that refer tofgpedormation that can
be retrieved from within the text (endophoric). Sximes, referencing may operate
outside the text, referring to information in thguational context (exophoric).
Thirdly, comparative referencelenotes a contrastive or similar identity (e.pe t

other frog). Fourthly,substitutionis the use of a word to replace another word or
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phrase (e.g., he wantezhg. Finally, ellipsis describes the deletion of words or
phrases because the information can be implied ftben surrounding text or
situational context, often in responses to ques{mg., “Where are you going?”
“Home.”).

Analysis of cohesion in LI requires further exantioa of the adequacy and
frequency of the devices used. Liles (1985) desdritihe cohesive devices used by
children with SLI as cohesive ties (emphasisinggdiin meaning) and coded their
adequacy asomplete(correct),incomplete(exophoric) orerroneous(ambiguous or
incorrect). Cohesive density (frequency) may besueal by calculating the number

of cohesive ties per utterance (c-unit or t-urrgng & Shaver, 1991).

Specific language impairment

Cohesive density is lower in the narratives of afgih with SLI than in AM
groups. School aged children with SLI produce propoally fewer cohesive ties
than AM groups (Olley, 1989; Strong & Shaver, 199B9¢th younger and school
aged children with SLI were found to use more lakiend demonstrative ties and
fewer pronominal ties than children without SLI fmavek & Sulzby, 2000; Liles,
1985; Norbury & Bishop, 2003). Young children withl produce more repetitive
lexical labelling of characters than AM groups, dantexts where pronouns for
already introduced characters would be appropriate.

A fundamental difference, between children with anthout SLI, lies in the
adequacy of the cohesive ties in their oral nareati Children with SLI produce less
complete and more erroneous cohesive ties than Adpg (Liles, 1985; Olley,
1989; Paul et al., 1996; Paul & Smith, 1993; Stré&&haver, 1991). Ambiguous
pronouns (an erroneous tie) are noted as a patiteature of language impairment
in school aged children with SLI (Norbury & Bishd})03).

By contrast, van der Lely (1997) found similarities a comparison of
cohesion between a older children with SLI and a gfdup. The children with SLI
produced few ambiguous pronouns (erroneous tiedicating that they may achieve
relative mastery of the pronominal referencing exystoy 10 to 13 years of age.
However, the SLI group used more lexical ties tham LM group to reintroduce
characters, and used fewer pronominal ties thaihthgroup to maintain reference.
It seems that in their early years children with 8emonstrate difficulties with the
pronominal referencing system through ambiguity ewdrrect use of pronouns; but
later, their difficulties are demonstrated in afprence for lexical ties in place of

pronominal ties.
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Content
Information provision in oral narratives is linkeéd lexical knowledge and
expressive vocabulary development. Varied systerasuged by researchers to
measure narrative content: broadly grouped intdegys for scoring information
content and systems for measuring the diversitytypes of lexical items used.

Findings for content deficits in children with Sdliffer.

I nformation scores

Two studies identified differences between younigdobn with SLI and AM
groups (Boudreau & Hedberg, 1999; Paul & Smith, 3)99n retell tasks using
wordless picture books. Boudreau and Hedberg imgatet] the content of narratives
produced by young children in a retell task, usandrog wordless picture book
(Mayer, 1969), and found that the SLI group prodidgynificantly less information
than the AM group. They analysed content by scormgginst a checklist of
information contained in the original narrativeddb the children. Paul and Smith
identified that young children with SLI achievedvier information scores than AM
groups using the Bus Story (Renfrew, 1991).

Conversely, two others studies identified similavdls of information
provision between older children with SLI and AMogps (Gillam & Carlile, 1997,
Norbury & Bishop, 2003). Norbury and Bishop anatyserrative generation using
an information scoring system that focussed on sémaropositions, with limited
scope for scoring individual information items. Yheso determined that there were
no significant differences in the production of diz or irrelevant information.
However, judgement of what constituted irrelevarbimation was highly variable,
with poor inter-rater reliability. Gillam and Cddifound no differences in the degree
to which the information in narrative retells madhor diverged from the original

narratives that had been presented auditorily.

Lexical diversity

The number of different words (NDW) in controllegshfith samples is often
used as a global measure of lexical diversity. Hm@rereports of the success of
NDW as a diagnostic indicator of LI vary. Klee (29%nd Watkins, Kelly, Harbers
and Hollis (1995) reported that NDW in language gi@s from 2 to 5-year-olds in
play sessions effectively distinguished LI from agatched children with TDL. In
narrative tasks, some authors have determined\tbsl¥ distinguished children with
SLI from AM groups (Boudreau & Hedberg, 1999; Fewle 2004; Paul et al., 1996;
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Paul & Smith, 1993), while others determined th&WN did not distinguish SLI and
AM groups (Greenhalgh & Strong, 2001; Scott & Wiad<2000; Westerveld et al.,
2005). NDW measures may also be a product of magrdength, with shorter
narratives resulting in a higher NDW, and longerrat@aves resulting in a lower
NDW (Greenhalgh & Strong, 2001). This may be dueht frequent repetition of
closed class words such as articles, auxiliariespgapositions in longer samples.

Types of words and phrases typically used in oaatatives have also been
examined for LI effects. Greenhalgh and Strong {20@entified that school aged
children with SLI produced significantly less eladted noun phrases than AM
groups, while there were no differences in the afseognitive verbs (e.g., think),

linguistic verbs (e.g., said) or adverbs.

NARRATIVE FEATURES OF NLI AND OTHER LANGUAGE
IMPAIRMENTS

Narrative Structure

One study of narrative skills in school aged claidmwith NLI determined
that their narratives were of significantly pooséucture than those of an AM group,
and structurally similar to those of the SLI grdiffey et al., 2004) for plot, context
and quality components. Fey et al. also showedalabup with TDL but low non-
verbal cognition (LC) also produced narratives thate significantly poorer than the
AM group, suggesting that NVCA also played a ralenarrative abilities. Other
studies of oral narrative in NLI were not evidemitihe literature, but an exploration
of findings for other Lls will provide informatioon whether the narrative deficits
identified for SLI are unique to SLI or characteédof a broad range of LlIs.

A range of deficits in oral narrative structure axgdent in children with LlIs
that arise from or are associated with a rangedehtified aetiologies, including
intellectual disability, autism (Tager-Flusberg &ll$/an, 1995), William syndrome
(Reilly, Losh et al., 2004), brain injury (Chapmdrevin, Wanek, Weyrauch, &
Kufera, 1998; Ewing-Cobbs, Brookshire, Scott, & télher, 1998; Reilly et al.,
1998), and hearing impairment (Crosson & Geers,120ung, James, Brown,
Giles, Hemmings, Hollis et al., 1997). These d#di@re similar to those found in
SLI. Studies that have compared more than one tfpel have identified no
significant differences among them including autissompared to intellectual

disability (Tager-Flusberg & Sullivan, 1995), anatiam compared to SLI (Norbury
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& Bishop, 2003). These findings suggest that neseadtructure deficits in NLI may
also be similar to SLI and other Lls.

People with Down syndrome produce more complexatiags than LM
groups (MLU-matched), but narratives of less orilsintomplexity to children
matched for mental age or syntactic comprehen®8ondreau & Chapman, 2000;
Miles & Chapman, 2002). This suggests that nareadifficulties in LI may be less
than expected for their level of expressive symtaxelopment.

Character Introduction
Character introductions have not been examinedhildren with NLI, but
have for children with autism and intellectual didigy, with varied findings
(Norbury & Bishop, 2003; Tager-Flusberg, 1995). bloy and Bishop found that
school-aged children with different types of LI (Slpragmatic LI and high
functioning autism) and an AM group all primarilgtioduced characters using a
lexical strategy. However, Tager-Flusberg found tlmaing adolescents with autism
and with intellectual disability used less lexigatroductions than a LM group.
Greater use of definite articles (incorrect) anavdo use of indefinite articles
(correct) is identified for high level autism inroparison to AM groups, and for
intellectual disability in comparison to a cognély matched group with TDL
(Norbury & Bishop, 2003). This indicates commorfidiflties in use of reference for
character first mentions in children with SLI, asubgests that similar findings may

be evidenced for NLI.

Cohesion

Difficulties with cohesion are identified in chikein with LI associated with a
range of aetiologies, including autism (Norbury &lBop, 2003; Tager-Flusberg &
Sullivan, 1995), intellectual disability (Hemphét al., 1991; Tager-Flusberg, 1995),
traumatic brain injury (Biddle, McCabe, & Bliss, 989 and hearing impairment
(Crosson & Geers, 2001). Conversely, similaritiesd@en children with LI and AM
groups for cohesion skills have been identifiethie talkers (Manhardt & Rescorla,
2002), children with a unilateral sensorineural rimgaimpairment (Young et al.,
1997), and traumatic brain injury (Chapman, Lewuimle 1998; Ewing-Cobbs et al.,
1998; Jordan, Murdoch, & Buttsworth, 1991; Reillly a., 1998). Boudreau and
Chapman (2000) found that adolescents and adutts Bown syndrome did not
differ in their use of cohesive devices from a LNogp (MLU-matched), but

produced less cohesive devices than children matéhremental age or syntactic
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comprehension. These findings suggest that childwgh NLI will also show
difficulties with cohesion, compared to an Am grpuqut not necessarily when
compared to a LM group.

Content

Children with NLI produced oral narratives with lemiexical diversity than
an AM group (Fey et al., 2004). Other investigasiari information content for oral
narratives in children with NLI are not evidentlpoorer narrative content has been
evident for children with LI associated with seVeddferent aetiologies. Children
with autism produce less causal descriptions apthaations, particularly in relation
to emotional states, than children with TDL matcf@mdmental age, but similarly to
children with developmental delay matched for meagge (Capps, Losh, & Thurber,
2000). When compared to children matched for reeeptocabulary, children with
autism were found to produce less causal desanptand explanations than both
children with intellectual disability and TDL (TagElusberg, 1995). Similarities
were found in the use of emotional and cognitivente for autism, intellectual
disability and LM groups (Tager-Flusberg & Sullivalf95). Content problems in

other LIs suggest that narrative content may aésprbblematic for NLI.

EXPLANATIONS FOR NARRATIVE DEFICITS IN LANGUAGE
IMPAIRMENT

Deficits in narrative structure and cohesion indrien with SLI may be due
to poor internal narrative schemas or due to ingefit language skills to encode the
narrative information. Deficits in processing capaccould contribute to both
aspects of narrative production, while cognitivdialis may contribute more to
deficits in narrative structure than to linguistieficits. This suggests that, children
with NLI are likely to have poorer underlying naiva schemas than children with
SLI.

Linguistic Explanations
Norbury and Bishop (2003) argued that linguistidighdetermined narrative
competence, a view supported by finding no diffeemnin narrative skills among
three LI diagnostic groups (SLI, pragmatic LI andyhh functioning autism).
Linguistic deficits in morphosyntax and lexical aggtion will limit the resources
available to produce a narrative. A linguistic aatio of narrative difficulties in

children with LI would suggest that the organisa#ib structure of the narrative

56



Oral Narrative
would remain relatively intact with the main brealah effect impacting on
cohesion and morphosyntactic aspects of text ptamuc

Cohesion is often considered to be a linguistitd §dalliday & Hasan, 1976;
Liles, 1993; Strong & Shaver, 1991). A narratordet® be able to relate the various
narrative elements to each other to create a oahésxt. In particular, the narrator
needs to have mastery of a range of lexical anchigyaical cohesive devices in
order to maintain distinctions among characters lkeep track of the characters and
their actions without confusion (Hemphill et al991l). The narrator also needs to be
able to use morphosyntactic and lexical strateggesmpart information about
temporal and causal relationships, including veshseés, adverbials and complex
sentence structures such as conjunctions. Eventerdg be described if the narrator
has the morphosyntactic and semantic skills to rdesc¢he participants, processes
and circumstances involved.

A linguistic explanation of narrative ability is [goorted by a stepwise
discriminant function analysis (Liles et al., 199%)nducted on 114 school aged
children with and without SLI. Liles et al. idenéifl cohesive adequacy, together
with a grammatical measure (percentage of gramalatiwnits), as a strong
predictor of diagnostic group membership (79% t®098orrect classification,
variable for the three video narratives that wateld). The measures of narrative
structure (percentage of possible episodes antirtotaber of episodes) and clause
complexity (number of words per subordinate clawsel mean number of
subordinate clauses) were excluded as predictordhbystepwise discriminant
function analysis of the variables. Liles et alndoded that the narrative difficulties
of children with SLI were not related to poor knedfje of causal and temporal
relationships between events.

If narrative deficits are primarily due to linguesteficits, then children with
SLI and NLI are expected to have similar difficefti with narrative production.
Greater deficits in cohesion, than in narrativeaoigation and structure would be
predicted for both SLI and NLI.

Processing Capacity Explanations

A processing model of discourse

A high level of information processing is reflecteda process model of
discourse production proposed by van Dijk and Kint€L983). The first stage of an
oral narrative production is to plan and develaplrrative structure. In the case of
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generating a narrative from a picture stimulus thik involve inferring a theme,
goals and motivations from the picture(s). If tleguest is for an impromptu oral
narrative, this may all be required in a matterse€onds. The final stage of oral
narrative production is to determine the actuatratices or text that will realise the
narrative structure. This involves cognitive, sggmagmatic, semantic, lexical and
syntactic choices, that all contribute to the fimarphosyntactic and lexical sentence
form. At the global level, this will involve over@ring choices of style, tense and
meaning; with decisions at the local level for indual utterances that are
influenced by what has been said before and aatioip of what will be said next.

Considerable cognitive processes and organisatiskills are therefore
required to produce a narrative. The narrator néedsve knowledge of narrative
structure and the ability to access a narrativeerseh (or story grammar) that
describes a set of rules governing how the esserdmponents and content of a
narrative may be organised (Stein & Glenn, 197@yr&tive production requires the
ability “to hold multiple events in consciousnedsttee same time, which supports
understanding of the relationship between ever@sufireau & Chapman, 2000, p.
1147).

Narrative production is considered to be demandhgvorking memory
(Eaton, Collis, & Lewis, 1999; Shapiro & Hudson919van Dijk & Kintsch, 1983).
Memory deficits or a limited processing capacityctmldren with LI are therefore
expected to have an adverse affect on aspects eif tarrative productions
(Abbeduto et al., 1995). In discourse, working meméor comprehension is
typically limited to a current semantic theme, aondthe immediately preceding
clauses and the ideas expressed in them (van Diing&sch, 1983). For production,
processing must also work forward to subsequensela

Van Dijk and Kintsch (1983) proposed theggiisodic memorys also critical
for discourse production. Episodic memory contamigrmation about situations and
events; topics and related world knowledge; anduabtructured ideas and related
beliefs. Schematic structures of possible evergsstared in memory and assist with
organising production of a text or make a textexag remember, comprehend or
produce (van Dijk & Kintsch, 1983).

Production of a narrative from a previewed wordlgissure book will require
the narrator to hold in episodic and working memadng observed narrative
structure, together with inferences made aboutvasliegoals, motivations and cause
and effect relationships. At the same time, theakpe will need to construct text
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about the scene(s) immediately in front of themt ttelivers the script and is
coherent with the preceding text and the textwikhifollow. Limitations in working
or episodic memory will therefore have a detrimeatect on narrative organisation
and structure in the oral narratives produced higen with LI.

The use of cohesive pronouns may also be constrapnémitations in short-
term memory, working memory or processing caparitghildren with language
impairments. The identity of a pronoun referentagrievable from the prior text
while it remains within working memory or must béherwise inferred from the
situational context. When these conditions aremet, the identity of the pronoun
referent becomes ambiguous or unknown. In additigivanda et al. (1998)
suggested that cohesion difficulties may arise fuifficulties with word retrieval,
complex sentence production, syntactic mastery mihguns and articles, and

pragmatic processing (ability to adapt messagkdmeeds of the listener).

Predictions for language impairment

A limited processing capacity account of both magmtactic and narrative
difficulties in children with LI would suggest biedown across a broad range of
narrative skills. That is, deficits would occurthé levels of organisational structure,
cohesion, lexical choices and morphosyntactic dspefctext production. Trade-off
effects among these skills and individual diffeesian underlying deficits may result
in variation across measures for individuals witl{Crystal, 1987).

If a limited processing capacity primarily affeasgnitive functions, then
deficits would be more limited to narrative struetuwith less impact on linguistic
characteristics. This explanation predicts thatdcen with NLI would have greater
difficulties with narrative structure than childrenth SLI. If the limited processing
capacity primarily relates to linguistic functiondhen a broad range of
morphosyntactic characteristics would be affecteih less impact on structural
characteristics. This latter explanation prediotg children with NLI and SLI would
have similar difficulties with linguistic aspectsmarrative production.

Evidence for a limited processing capacity as guamation for the narrative
deficits associated with LI comes from studiestafdren with brain injuries (Biddle
et al., 1996; Brookshire, Chapman, Song, & LevidQ®@. Brookshire et al. found
that oral narrative deficits (number of proposipkey propositions and minimum
episodic structure) in children with brain injuriesrrelated positively with problem
solving and working memory deficits, as well ashaiéceptive vocabulary. Biddle et
al. suggested that “the disruptions evident inrthgatives of the children and adults
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with TBI [traumatic brain injury] were related less language impairments than to
difficulties with the executive processes utilizeddiscourse production” (p. 463).
On the other hand, Chapman et al. (1998), did mat & clear association among
measures of discourse deficits, memory and vocaputa children with brain
injuries.

Interaction and Independence among Linguistic and Ggnitive Skills

The relative contributions of social, pragmatiagliistic and non-verbal
cognitive skills and processes to oral narrativedpction are not conclusively
determined in the literature, but there is somepsetipfor the notion that they are
dissociated (Boudreau & Chapman, 2000; van der ,L&897). Boudreau &
Chapman proposed that there was a dissociatiorekettihe linguistic and cognitive
aspects of narrative in people with Down syndrombBpse non-verbal cognitive
skills were more advanced than their expressivguage skills. They found that
their participants with Down syndrome performedikny on measures of narrative
structure (number and type of events described)younger control group matched
for mental age, and performed significantly bettem a LM group. Conversely, the
participants with Down syndrome performed similadyp a range of linguistic
measures (NDW, connectives and referencing skilghe LM group matched and
performed more poorly on the linguistic measuresntihe cognitively matched
group. This research was based on a supposition dahaneasure of event
representation reflected non-verbal functioningwdeer, it must be noted that the
ability to relate events must also rely on linggiskill (morphosyntactic and lexical)
and that children with LI may economise on a diffidanguage task by relating less
events. Thus, there may be too much overlap fertthibe a pure measure of non-
verbal cognitive contributions.

van der Lely (1997) argued that narrative discoussa function that lies
outside a morphosyntactic modular language systeased on evidence that
although older children with SLI make morphosyntaetrrors, they know how to
use pronouns as a cohesive referencing devicesyitactic aspects of pronoun use
were perceived to be dissociated from their pragndiscourse functions. Van der
Lely argued that modular morphosyntactic abilitiesre independent from central
language functions such as processing capacity @raymatic functioning,
particularly inferential communication.

Alternatively, a functional linguistics approachgaes that all aspects of

language, cognition and social context interactwotk together under the auspices
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of communicating meaning (Armstrong, 2000). An iatdional model of language
impairment (introduced in Chapter 1) can be useditb understanding of how
different aspects of functioning contribute to méise difficulties in children with

LI. Limitations in the innate linguistic data basédl mean that a child with SLI or

NLI will lack the language tools or abilities reged to acquire narrative skills.
Alternatively, limitations in the innate processidgvice will limit a child’s ability to

manipulate and work with the information and schemeqjuired to comprehend or
produce a narrative. A child with NLI may have dezaor broader processing
limitations and thus show difficulties with a bremdange of narrative skills than the
child with SLI. If SLI is simply a case of restrget linguistic capabilities, then
narrative difficulties in SLI are expected to bestreeted to a narrower range of
linguistic domains. The acquired component of tieadnic interactional model may
be evident in age differences that reflect diffgriyjears of experience with oral

narratives

The Role of Experience

Knowledge about the world and human behaviour ateeal for narrative
comprehension and production, including knowledfjeanse and effect, goals and
intentions, beliefs, attitudes, emotions, persoyadind social role (van Dijk &
Kintsch, 1983). Organised units of knowledge abeuents that occur in our world,
often described as schemas or scripts, are derx@mtd concrete and verbal
experience. Inference from world knowledge andasitunal context is used to
support comprehension of a text and relationshgisvéen events (e.g., cause and
effect) (Stein & Glenn, 1979; van Dijk & Kintsch983).

A narrator needs to understand the social and @dneh purpose of the
narrative and understand the perspective of thenks who needs to receive
information in an organised, coherent manner. Tdreator needs to understand that
they are responsible for making information appiadpty explicit for the listener.
Experience, including personal life event expergnds therefore a powerful
contributor to the development of narrative skilBxperience in listening to
narratives, discussing narratives, recounting keents and creating fictional
narratives is essential to building the foundati@rsnarrative production. Early in
life this is in the form of play experiences angh@sure to story-book experiences at
home; later to more formalised story-writing expades at school (Eckler &
Weininger, 1989; Westby, 1991).
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Variation in the type and level of narrative protloie may arise from
differences in the child’'s experiences, family diskse and interaction styles and
socio-cultural background (McCabe, 1997; Petei&avicCabe, 1994). Time and
experiences with stories at home, at preschoolsghdol may be varied for each
child (Spinillo & Pinto, 1994). Motivation and feegs (including internal states such
as tiredness, hunger, or discomfort in a new sdoatmay also result in individual
variation in narrative production (Johnson, 1995).

The role of experience suggests an advantage lyebddir children with LI
over younger children with TDL. If experience isignificant factor, then children
with LI may produce more developed narratives thiehgroups. Younger children
used as LM controls have less years of exposureegpérience with narrative so it
is anticipated that they will be less advanced that children with SLI in the
narrative structures they use, but similar or mamteanced in their linguistic skills

(e.g., morphosyntax, vocabulary).

SUMMARY

Strong evidence exists for narrative deficits in 8lat affect organisational
structure, content and cohesion. Evidence alsotsXts narrative deficits in LI
associated with a range of aetiologies outsidediagnostic classification of SLI.
The few comparative studies available suggest aimpatterns of narrative
impairments across different diagnostic categooiesl in children. However, the
narrative deficits found in SLI have not been coamgnsively compared with
children with NLI. Comparison of narrative abilgidetween these two groups will
help to clarify whether the diagnostic distinctioase supported by measurable
differences in language characteristics. Compasiswill also reveal information
about the relative contributions of linguistic acdgnitive abilities to narrative
production. They will also contribute to debate the relative merits of linguistic

versus processing capacity accounts of languagaiiment.

HYPOTHESIS AND QUESTIONS
The second hypothesis examined by this thesisat levels of narrative
structure and adequacy of cohesion in oral narmattasks will not differ between
children with NLI and children with SLI. Howevehgetnarrative features of the two
LI groups will differ significantly from age-matah€AM) and younger language-

matched (LM) children with normal language abildie
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More specifically, several questions arise in retatthe identification of
differences for specific narrative measures (numiecontinued from the first
hypothesis and questions in Chapter 2):

7) Are there differences in the structural comghexif their oral narratives:
specifically narrative structure, and type and fiesacy of narrative components?

8) Are there differences in the information contehttheir oral narratives:
specifically, number of information items againstheecklist?

9) Are there differences in their ability to maintéhe identities of narrative
characters: specifically, the adequacy of cohetsps®

10) Are some narrative variables more discrimirgatithnan others for
achieving a differential diagnosis of LI?
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CHAPTER 4: METHODOLOGY: PARTICIPANTS AND
PROCEDURES

PARTICIPANT CRITERIA

A total of 75 children participated in this studihirty four children with
language impairments (LI) aged from 5;0 to 6;3 geaere recruited from Adelaide
suburbs and nearby rural areas in South Austi@paech pathologists and teachers
working in the Department of Education, TrainingdaBmployment, in Catholic
Education and in private practice were asked terrefildren with a LI who also met
the exclusionary criteria, described below. Tweptye children with normally
developing language skills (TDL) aged from 5;0 {0 $ears were recruited from the
same or nearby preschools and schools as theiparts with LI, to form an age-
matched control group (AM). Twenty children with Tldged from 2;7 to 3;6 years
were recruited from the same or nearby preschoulschild care centres, to form a
control group matched on language ability (LM).akidition, 19 children referred to
the research project were excluded after the stdisda language assessment
because they did not meet the criteria, includiegea children referred for the LI
groups, two referred for the AM group and ten nefeérfor the LM group. One child
referred to the project was not assessed or indlimle®wing a parental decision to
withdraw from the project.

Processes for excluding and including participaatgording to determined
criteria, will be described, followed by proces$assorting the LI participants into
two diagnostic groups and matching them on languagasures. The characteristics
for five research groups are summarised in Table High specific language
impairment (HSLI — with mild to moderate impairmgnBLI (moderate to severe
language impairment), NLI, AM and LM. The HSLI gmpwas excluded from all
group comparisons, but included in a discriminamiction analysis, discussed later
in Chapter 5.

Exclusion Criteria
In keeping with the exclusionary criteria for SLieferring speech
pathologists and teachers were requested to exathddren with histories of
persistent hearing impairments of more than 25 dBurological disorders;
syndromes or chromosomal disorders (e.g., Downrsyné, Fragile X syndrome);
autism; or socio-emotional disorders from theireredls. They were also asked to
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exclude children with speech impairments and céildirom non-English speaking
backgrounds. Children from non-English speaking Abdriginal backgrounds were
excluded because potential dialect and culturéihces influencing morphosyntax
and oral narrative might confound the data (Ber&aBlobin, 1994; Crais & Lorch,
1994; Dinos, 2002; Emmitt et al., 2003; Gould, 2004

Children with speech impairments were excluded héirt impairment
interfered with speech intelligibility or use of wdbfinal inflections (e.g., the
presence of phonological processes such as stqpgngonant deletion and weak
syllable deletion). This was because they would endkdifficult to achieve an
accurate transcription of what the child said aeddoise omission of inflectional
morpheme suffixes in these children may be attablet to the phonological
processes. All children were screened by the rekeain use of /t/, /d/, /s/ and /z/ at
the ends of words, and use of word-final /t/ arddn'hrases where the target word
preceded a vowel. A short picture-naming task vamsiaistered, using line drawings
to elicit the following wordshouse hose toilet, scissors hat, bird, cat in a basket
cat under a chairmouse under a leandhouse on a leaf

Many participants across groups (68.1%) used avpladinic variant for
word-final /t/ (glottal stop or a flap in phraseb)consistent use of final /s/ (i.e., not
elicited in the screen but elicited in a small petage of plurals) was also evident
for one participant in the LM group under 3 yeafsage but the child was not
excluded as this was within normal limits for tlgeearoup (Bowen, 1998; Grunwell,
1987). In South Australia, children are given atireelihearing screen at four years of
age. It was anticipated that persistent hearingel®svould have been identified
through this screening. Because most of the dali@ction was carried out in
preschools, schools and homes it was considerddstheening by the researcher
with a portable audiometer in these conditions waubt necessarily hold greater
reliability than the 4-year-old health screen. Naehe children included in this
research were identified with persistent moderatsevere hearing losses. Bishop
and Edmundson (1987) used similar methods to egclkhildren with hearing
impairments. Children with an early history of ts@mt otitis media were not
excluded, as this is a common occurrence in youmgdren and not always
associated with language impairment (Paradise,aDbdn, Campbell, Fledman,
Bernard, Colborn et al., 2003).
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Inclusion Criteria

All children with LI needed to score below the™@ercentile on the
Expressive Language scale of the Clinical Evalmatb Language Fundamentals -
Preschool (CELF-P), (Wiig et al., 1993). The CELKFsR standardised assessment
of language abilities designed for children agéilt8;6;11. It was selected because it
covered the target age group, assesses both expremsd receptive language
abilities, and was used widely by speech patholsgisSouth Australia for diagnosis
and determining eligibility for special educatioansices. The 18 percentile has
been identified as a clinical cut-off point for Skér the CELF-P test, and
recommended by other researchers (Aram et al.,; X088ti-Ramsden et al., 2001).
Use of the 18 percentile, recommended by Fey (1986) ensuredsiu of children
with moderate and severe expressive impairmentaajap in scores between the LI
and AM groups. No criteria were set for recepti@eguage scores as the focus was
on expressive language impairments that can ocdthr @ar without receptive
language impairments. No attempts were made todecbr exclude any subgroups
of language impairment (e.g., grammatical LI, sefcgoragmatic LI), apart from
the selection of expressive language impairment.

Participants for the control groups needed to seb@ve the 1 percentile
(the lower limit of the average range) on both ptiee and expressive language
components of a standardised language assessnmenCHLF-P was administered
to all AM participants, while the LM participantseve assessed using the Reynell
Developmental Language Scales 3 (RDLS) (Edwardsiclkér, Garman, Hughes,
Letts, & Sinka, 1997). The RDLS was used for thanger control group because it
was standardised for children aged 1;09 to 7;03ereds the CELF-P was
standardised for children of 3 to 6 years. The RIS contained toys and tasks
that were more interesting and motivating for yaemghildren. All children
recruited for the control groups were judged toehavrmally developing language
skills by their teachers or child care workers. giaage assessment results are shown

in Table 4.1 using percentiles to enable compasisonong all groups.

Non-verbal Ability Criteria
The 34 children with LI were divided into SLI and_.Ndiagnostic groups on
the basis of their non-verbal cognitive abilitiesing the Raven’'s Coloured
Progressive Matrices (RCPM) (Raven, Court, & RavE®95). The RCPM is a
standardised test of perceptual reasoning, witheltdnce on language abilities. It

assesses the ability to form comparisons and rebgamnalogy, and the ability to
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organise spatial perceptions into systematicalljated wholes (i.e. pattern
completion). The RCPM has acceptable reliabilitg galidity as a test of non-verbal
ability, is reliably correlated with IQ scores (Bat, 1990), and is used by other
researchers as a measure of non-verbal abilithildren with language impairments
(Conti-Ramsden et al., 1997; Norbury et al., 2001).

Differentiation into the two diagnostic groups whased on the RCPM
scores. The raw score of 10, equating to tHefcentile for 5 ¥ year old children
in Great Britain in the RCPM manual, was used a&s upper cut-off score for
differentiation into the NLI group (fbpercentile figures were not available for 5 %2
year old Australians). The raw score of 13, equgatinthe 25 percentile for 5 %2
year old Australians, was determined as the lowroltf score for differentiation
into the SLI group.

The RCPM manual did not provide normative informatihat would provide
differentiation based on the traditional SLI norbad IQ cut-off score of 85 (16
percentile). However, results on more comprehenspgnitive assessments were
available for seven LI participants who attainedARCscores ranging from 10 to 13
(10 to 2% percentiles). Five participants had recent restdts the Weschler
Preschool and Primary Scale of Intelligence Revis®dchsler, 1989); one for the
Differential Ability Scales (Elliott, 1990); and enfor the Wechsler Intelligence
Scale for Children 1ll (Wechsler, 1992). Results these assessments placed six
children in the NLI group and one child in the S$jroup.

This process of determined that there were 21 wnldvith SLI and 13
children with NLI. Interestingly, this is close the ratio of SLI to NLI children
(111:75) recruited from an epidemiological sam@dl&38 children in one study (Fey
et al., 2004).

The RCPM was also administered to children in the tontrol groups to
enable comparisons. The assessment materials waddied for the younger LM
group as the RCPM manual indicated that a form dearsion could be made for
younger children and for those with motor disaileiit A laminated version was
created with separate pattern pieces mounted ctabkuso that the children could
manipulate and place them following demonstration the first item by the

researcher. Results on the RCPM are shown foraligs in Table 4.1.

PARTICIPANT MATCHING
Close matching was considered important for reagafiue differences and

similarities between the LI diagnostic groups.
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Group Matching Criteria
Matching of the SLI, NLI and LM groups on a constiamguage variable(s)
will enable comparisons against a general meadwsgntactic ability as the constant
variable. As discussed in Chapter 2, MLU and lagguassessment scores are

typically used in the literature as language maigivariables.

Table 4.1. Participant and group characteristics: Bowing means, standard deviations
and ranges for age, language and non-verbal cogni@é ability results

Variable Group
HSLI SLI NLI AM LM
Total (N) 6 15 13 21 20
Male (n) 5 9 7 11 10
Female (n) 1 6 6 10 10
Age (mths) 66.2 65.1 66.7 66.5 36.2
(3.7) (4.5) (5.5) (3.5) (4.0)
62-71 60-74 59-74 59-71 30-41
MLU 4.17 3.61 3.63 5.05 3.95
(morphemes) (.43) (.66) (.69) (.72) (.76)
3.77-470  2.64-450  2.37-456  3.80-6.65  2.89-5.05
Expressive 9.3° 2.8° 1.7° 49*° 60.6"
Language (1.0) (1.6) (1.3) (18.9) (27.0)
8-10 1-5 1-5 21-93 17-96
Receptive 27.2° 6.42 5.92 69.3% 58.7°
Language (33.4) (11.2) (9.2) (19.1) (22.5)
1-91 1-39 1-32 32-98 21-92
RCPM Raw 17.7 16.8 9.1 19.6 8.2
Score (4.6) (3.2) (2.9) (3.6) (4.4)
14-26 13-24 2-13 14-27 0-17

Note standard deviations are shown in parenthesease vahges from minimum to
maximum follow the standard deviatioASELF-P percentilesReynell Developmental
Language Scales Il percentiléRaven’s Coloured Progressive Matrices

Despite its widespread use, some problems have ioeetified with the
practice of MLU matching. MLU is considered a broadex or simple indicator of
morphosyntactic complexity for early language degeient on the basis that longer
utterances characterise greater syntactic complexitt greater use of grammatical
morphemes. However, length of utterance and conipldr not always correspond
(Klee & Fitzgerald, 1985). For example, the uttemafHe wanted to find his frog so
he went outside to look.” (13 morphemes) contairgependent clause attached to
each of two independent clauses, whereas the folfptwo sentences convey the

same meaning, contain more morphemes and are cmdpof four independent
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clauses “He wants his frog and he’s looking for hithen he went outside and he
looked for him there.” (22 morphemes).

MLU can be used as an index of morphosyntactic ¢exity during the early
years (from 2 to 4 years of age, in TDL), but beesmnreliable as a measure in later
years (Chan, McAllister, & Wilson, 1998; Johnst&@Q01; Klee, 1992; Klee &
Fitzgerald, 1985; Klee, Schaffer, May, Membrino, Mougey, 1989; Miller &
Chapman, 1981). MLU has therefore often been usalistinguish between young
children with SLI and TDL (up to 6 years old), ugimords or morphemes, or
calculated for intonation units or syntactic ur{ggsg., t-unit or c-unit) in a variety of
discourse contexts (Boudreau & Hedberg, 1999; Kadds & Sulzby, 2000; Paul &
Smith, 1993; Westerveld et al., 2005). Howeverehimerg, Fersko and Lundgren
(2001) argued that “MLU should not be viewed as aasure of syntactic
development but as one way of measuring utterarggh” (p. 338). Their evidence
suggested that while a lower MLU usually supporéediagnosis of SLI, a higher
MLU did not always concur with the absence of ggleage impairment.

Alternative or modified MLU measures have been ssggd by some
researchers to reduce pragmatic discourse effetthhe standard MLU measure.
Klee and Fitzgerald (1985) eliminated pragmatiduemces imposed by one-word
responses to questions, by excluding single wdetarces from an alternative MLU
calculation, which they termedhean syntactic lengthiMlean syntactic length was
found to produce a higher correlation with age thHiJ in a group of children with
TDL aged from two to four years (Klee, 1992). Eafll®99) reduced pragmatic
effects by excludingyes and no responses from a MLU count used to match
participants. Johnston (2001) developed an alte8LU calculation that aimed to
reduce the effects of repetition and ellipsis. Thaculation removed self and
conversational partner repetitions, yes/no resgtseomments and questions, and
ellipted responses to questions. Johnston found ttiea difference between the
original and alternative MLU calculations was calesable for some participants
and minimal for others, showing that discourse edéfices can influence MLU.
However, the alternative MLU was not a better premti of age than the original
MLU.

While some control for pragmatic effects may beadjthing, the validity of
excluding certain aspects of discourse may intredunwanted bias. Pragmatic
effects resulting from differing discourse stylasnvestigators are undesirable (e.qg.,
asking closed questions more or less often acr@ssicipants) but, differing
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discourse styles among participants may be worthyexamination rather than
exclusion. The inclusion of discourse variations ymallow examination of
interactions between discourse style and morphastintcharacteristics.

There are also many conceptual challenges to tkeeofisMLU-matched
control groups (Plante, Swisher, Kiernan, & Resiref993). Older children with LI
may differ from younger LM groups on a number dfetdevelopmental parameters
(Rice & Bode, 1993). They have a broader, moreedaaind more complex set of life
experiences than younger children and differenickopnd concepts to talk about
(e.g., school and classroom contexts, rule-basddirdaractional games, sport and
computers). This may influence the kinds of utteemnattempted by children with
LI, in comparison to a younger LM group. Despitegh issues, MLU continues to be
used by numerous researchers as the main poinbroparison for children with
language impairments.

Matching on standardised language ability testsiges variation between
groups by applying a broader range of variablesh sas receptive language and
vocabulary, as constants. Such matching may couhtemarrow focus of MLU
matching. Therefore, the SLI and NLI groups werdamad on their expressive and
receptive language assessment results from the €&&ldnd for MLU. The LM
group were matched to the SLI and NLI groups forlL

MLU was calculated using complete and intelligihl#erances, with the
exclusion ofyes no and okay responses, to control for any discourse influences
imposed by the researcher asking more yes/no qusstf some children than
others. The full set of conventions for calculatMgU is provided in Table B-1 in
Appendix B. MLU was calculated using the SALT sdite (Miller, Iglesias, &
Nockerts, 2004). Group effects were examined udiiregKruskall-Wallis test, and

group comparisons were examined using the ManniWhitest.
Participant Characteristics

Language matching

An initial examination of the CELF-P results re\azhh significant difference
between the initial SLI and NLI groups on the Exgsige Language scale for the
children referred 4 = -2.916,p = .003), with the SLI group having less severe
language impairments than the NLI group. Therefepe,children with Expressive
Language standard scores above 75 (percentilesdiowere excluded from the

SLI group and placed in a"5group labelledhigh specific language impairment
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(HSLI). This resulted in 15 participants in the Slihgnostic group, matched with
the NLI group on their CELF-P Expressive Languagel &eceptive Language
standard scorep ¢ .05).

Group effects for the participant characteristi¢sage, MLU, CELF and
RCPM results for the four main research groups laf SILI, AM and LM, are
shown in Table B-2 in Appendix B All pairwise comigans are reported in Table
B-3 in Appendix B.

The SLI, NLI and LM groups were all matched for ML{p > .05).
Comparisons with the younger MLU-matched controlougr would enable
considerations of how language impairment varieinfrearlier, normal stages of
development. The MLU of the AM group was signifidgrhigher than that for the
remaining groupsp(< .001). The SLI, NLI and AM groups were matched d&ge,
enabling considerations of how language impairmvanied from normal attainments
in children of the same age.

As expected, the AM group’s CELF-P Receptive andoréssive and
Language standard scores were significantly higjteem for the SLI and NLI groups
(p < .001). It was not possible to match the LI g®uwath the LM group on their
language assessment measures, as different testsuaed. The HSLI group was
excluded from the research group comparisons, teluded in the discriminant
function analysis. Means and standard deviationsafloparticipant characteristics

discussed in this section are shown for each giodable 4.1.

Non-verbal cognitive ability matching

Matching for non-verbal ability for the SLI and Alfoups, and for the NLI
and LM groups would enable exploration of cognitinbuences on language skills.
However, while the NLI and LM groups were matched RCPM scores, the AM
group’s RCPM scores were significantly higher thithe SLI group |p < .05).
Matching of the NLI and LM groups for MLU and foilGRM scores meant that any
differences between these groups for the variaggdored by this research could
possibly be attributed to differences in world exgrece, to specific deficits, or to
cognitive/language differences not differentiatgdeither the RCPM or MLU. The
lack of matching between the SLI and AM groups nheébat any differences for
research variables could arise from their differéfCA as well as their
significantly different language abilities. This svaot considered a difficulty for the

main purpose of this research, to explore langudifferences between the two
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diagnostic groups, SLI and NLI. The SLI group’s RMLBcores were significantly
higher than the NLI grougp(< .001).

Language Impairment Domains

Three indexes were created from the CELF-P subtesesi with the 5-year-
old AM, SLI and NLI groups) for the domains of memo vocabulary and
morphosyntax. This would enable an explorationitiedences or similarities in the
language profiles of the participant groups, inieimfashion to Tomblin and Zhang
(1999). The first, a memory index, was created ftbenaveraged standard scores for
the Linguistic Concepts and Recalling Sentence€antext subtests. Both these
subtests are highly demanding of verbal memory. §éwond, a vocabulary index,
was calculated from the Basic Concepts and Foringlatabels subtests. The third,
a morphosyntax index, was calculated from the SemteStructure and Word
Structure subtests. Each of these indexes wasedefiram a subtest in each of the
receptive and expressive modalities. This process mot possible for the younger
LM group who were assessed with the RDLS, whichnditdprovide subtests.

Examination of Table 4.2 shows that the AM grougiaed higher scores on
all domain indexes than the SLI and NLI groupshvétflat profile across indexes.
The SLI and NLI groups both attained higher vocabuindex scores than memory
or morphosyntax index scores, with the SLI grougiaing a higher vocabulary

score than the NLI group.

Table 4.2. Language domain indexes

Variable Measure Group
SLI NLI AM
Memory Index Median 3.5 3.0 11.0
IQR 1.0 1.25 2.0
Vocabulary Index Median 6.0 4.5 115
IQR 25 2.5 2.5
Morphosyntax Index Median 3.5 3.5 11.0
IQR 25 1.25 35

Significant group effects were evident for eachexdghown in Table 4.3.
Post-hoc pairwise comparisons revealed that theghdlip had significantly higher
scores for each index than both the SLI and NLugsop < .001), while there were
no significant differences between the SLI and Njrbups for any index. All

pairwise comparisons for the indexes are showrainld B-4 in Appendix B.
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Differences among the language domain indexes vadse explored.
Friedman’s test revealed significant effects fag ttomain indexes for the SLI and
NLI groups, but not for the AM group (see Table)4HBost-hoc comparisons using
the Wilcoxon Signed Ranks Test showed that bothStheand NLI groups attained
significantly higher index scores for vocabulargrihreither the memory(< .01) or
morphosyntax{ < .05) indexes. There were no significant diffees between the
memory or morphosyntax domains for either the SLINLI groups. Pairwise

comparison results are shown in Table B-5 in AppeBd

Table 4.3. Group effects for language domain indege

Variable Kruskal-Wallis df p

)(2
Memory Index 35.683 2 <.001
Vocabulary Index 35.606 2 <.001
Morphosyntax Index 35.287 2 <.001

Table 4.4. Group effects among language domain ingdes

Group Friedmany? df p
Specific language impairment 19.240 2 <.001
Non-specific language impairment 8.143 2 .016
Age-matched controls 2.795 2 .256

Socio-Economic Status

Socioeconomic status (SES) has been shown to mndéuelanguage
development (Hoff & Tian, 2005). Therefore, the St6® place of residence by
postcode was examined for each participant, usiogoSEconomic Indexes for
Areas (SEIFA) from the 2001 National Census coretlidty the Australian Bureau
of Statistics (Trewin, 2001). Four socio-econonmdaxes were provided, described
in Table 4.5.

Median index values for SES variables for eachi@pent group are shown
in Table 4.6, together with corresponding quantifes the South Australian
population. Overall, the NLI group appeared to desin lower SES areas and the
LM group in higher SES areas.

Significant group effects were evident for the Adtzge, Economic
Resources and Education & Occupation Indexes butondhe Disadvantage Index

and are shown in Table 4.7. Post-hoc pairwise groomparisons, were only
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significant between the NLI and AM grougs< .01), with the NLI group residing in
areas of lower SES. All post-hoc pairwise compassare presented in Table B-6 in
Appendix B.

Table 4.5. Description of socio-economic indexesoin the Australian Bureau of
Statistics.

Index High score Low score

Disadvantage Few people on low incomes with Many people on low incomes with
little training, in unskilled little training, in unskilled
occupations. occupations.

Advantage Many people with high incomes Few people with high incomes and
and skilled occupations. skilled occupations.

Economic Many high income families, living Many low income families, living

Resources in large dwellings. in small dwellings.

Education and Many people with higher educationMany people with low levels of

Occupation qualifications in more skilled education in unskilled occupations
occupations. or unemployed.

Note Sourced from the Australian Bureau of Statistiagwin, 2001)

Table 4.6. Median socio-economic indexes for partants’ place of residence postcode
area (interquartile range in brackets)

Variable Group
SLI NLI AM LM

Disadvantage 996 (105) 932 (117) 1007 (98) 1018 (143)
SA Quantilé 25-50% 10-25% 25-50% 50-75%
Advantage 980 (115) 913 (71) 979 (86) 999 (144)
SA Quantilé 50-75% 25-50% 50-75% 50-75%
Economic Resources 967 (94) 916 (70) 967 (78) 967 (113)
SA Quantilé 50-75% 25-50% 50-75% 50-75%
Education & Occupation 992 (91) 923 (42) 995 (83) 1011 (132)
SA Quantilé 50-75% 25-50% 75-90% 75-90%

& corresponding South Australian quantile index galfor postal area level (Trewin, 2001)

Table 4.7. Group effects for socio-economic indexes

Variable K-W ¥ df P
Disadvantage 7.148 3 .067
Advantage 8.733 3 .032
Economic Resources 8.573 3 .033
Education and Occupation 7.909 3 .044
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PROCEDURES

Language Sampling Issues

Naturalistic versus structured tasks

A review of methodologies used in oral narrativesegch shows
considerable variation among studies. This limhe wiability of finding good
comparisons of SLI and NLI across studies and esipba the importance of using a
consistent methodology to enable direct comparid¢miween oral narrative
production in SLI and NLI. A tension exists betwette relative benefits and
disadvantages of eliciting a naturalistic languagenple, and the elicitation of
targeted linguistic structures through more stmedwsystems of prompts and stimuli
(Evans & Craig, 1992; Gerken, 2000). Naturalistaanples have the benefit of
providing information about the functional use ahguage (Kemp & Klee, 1997;
Leadholm & Miller, 1992; Miller, 1981; Westerveld al., 2005). However, they
may not always elicit the language structures tdrast or elicit sufficient numbers
of obligatory contexts (OCs) for the language gtrtes of interest to be examinable.

Difficulties may also arise in determining the mitien of a child’s utterance.
Where utterances lack grammatical markings therg bsainsufficient context to
suggest which tense was intended (Gerken, 2000).ekample, if a child said,
“farmer push tractor”, did the child intend to s#lye farmer is pushing the tractor”,
“the farmer pushes the tractor” or “the farmer pdkhe tractor’? What is known is
that a finite tense morpheme was omitted. This mehat the reliability of scoring
individually omitted finite tense morphemes may Ibeited. In this situation, a
composite measure of finite tense morphemes mayconre difficulties in
determining which tense the child was attemptingide (Eadie et al., 2002; Rice,
2000). Combination measures for individual gramoa@tmorphemes may also avoid
problems with low numbers of OCs for some morphenidse issue of relative
reliability for individual morpheme measures versusomposite measure has not,
however, been discussed in the literature.

An alternative strategy for appropriately tappimgoi a child’s productive
linguistic skills is to prompt the elicitation die target forms (Gerken, 2000; Rice &
Wexler, 1996b; Rice et al., 1995). This method ebeit many more occurrences of
the target form, reducing the problem of insufitieOCs. The target form is
interpreted to be the child’s intended form, eliating difficulties in making

judgements. While prompted elicitation may addries limitations of naturalistic

75



Methodology: Procedures
sampling methods, it can fail to be useful when Hildc lacks sufficient
comprehension to provide the targeted responsesflinelus materials, construction
of the verbal prompts and their appropriatenesshf@rage group are all important to
determining success in elicitation of the targetrfoeither through imitation, or
through more open probing. In constructing the akgrompt, consideration needs
to be given to matching the length of the verbanmot to the child’s processing
capacity (Gerken, 2000), and also to pragmaticceffeFor example, ellipsis is
common and appropriate for responses to questsansjore open instructions need
to be provided if a full clause is the target folmaddition, a child may perseverate
with a form and overgeneralise its application absequent prompts for a different
form, not processing the changes in meaning. Yaunigren and children with Lls
may lack the comprehension required for promptecitation tasks and perform
better in natural spontaneous language samplingodst

Therefore, both naturalistic and prompted langussyaple methods will be
used, because each has varied benefits and digagean Conversation in a play
context will allow the child to take some contraleo interactions, and comment on
concretehere and nowexperiences. Provision of prompts during play isessmay
elicit morphosyntactic forms that may not be prastlan child-directed discourse.
Oral narratives will require the child to apply ithéinguistic skills to a more

complex, less contextualised discourse task.

Impact of elicitation procedures on narrative production

A range of stimulus procedures are used by clingi@nd researchers to elicit
oral narrative samples including: videos, pictuggusences, wordless picture books,
single pictures, requests on a topic or simple estputo just ‘tell a story’ (Applebee,
1978; Crais & Lorch, 1994; Hughes et al., 1997;irSi& Glenn, 1979, 1982).
Children may be asked to retell a narrative theyehaeard or seen, or to generate
their own narrative from an idea or story startéedberg and Westby (1993) and
Hughes et al. (1997) discuss the issues aroundulsiimselection, but their
summaries of normal narrative development are petific to any stimulus.

The selection of a narrative stimulus and procexlgen affect the nature of
the narrative elicited (Crais & Lorch, 1994; Liles993) and may contribute to
contradictions between studies. In young childienger, more complex and more
complete narratives have been elicited throughu$e of problem-based picture
sequences, such as a wordless picture book (Shé&piHudson, 1991). Visual

provision of the narrative idea and event structume reduce the cognitive load on a
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demanding task and thus assist young childrenem trarrative production (Hudson
& Shapiro, 1991). Visual support is likely to bestid for children with LI affected
by a limited working memory or processing capacBgtter narrative production
associated with more explicit visual support magicgate the effects of a limited
processing capacity. In addition, children withHegNVCA, such as in SLI, may be
better able to access and use the visual stimoluEd narrative production than
children with lower NVCA, such as in NLI.

Generation of a narrative is considered a moracdifftask than retelling a
narrative. It requires retrieval of possible naveat scripts from memory
(experience), creation of an idea/structure ancusgtion of the narrative events
without assistance, and is thus more demandingméreence, working memory and
linguistic formulation (Johnson, 1995; Naremore97:9Ripich & Griffith, 1988).
Difficulties with narrative generation tasks maydicate a limited processing
capacity, or indicate limited knowledge and expsreswith narrative structure or a
topic (Eaton et al., 1999; Hudson & Shapiro, 198hapiro & Hudson, 1991).
Narrative generation tasks may therefore be uskiuleliciting these effects in
children with LI.

On the other hand, retells are considered usefchuse they have elicited
more complex and complete narrative episodes, tasceasier to develop consistent
and more reliable scoring procedures (Liles, 198pjch & Griffith, 1988). Retells
may thus provide the easiest pathway to the dewsdop of standardised narrative
assessment. Provision of the narrative structura netell allows more focus on
assessment of the ability to retrieve recent inedrom and content, and to structure
the discourse linguistically.

Modelling, rehearsal and previewing conditions ha®so been shown to
result in more complex syntactic structures and emoarrative components
(Gummersall & Strong, 1999; Shapiro & Hudson, 1998i)ch opportunities also
develop familiarity with the task and reduce anxi€dtrong & Shaver, 1991). The
choice of characters or topic can also affect thhapmexity of narratives (Stein &
Albro, 1997).

The context of the narrative stimulus and eliatiatprocedures will influence
how appropriate it is to use implicit devices suabk pronominal reference,
substitution or ellipsis as opposed to more explexical devices (Campbell et al.,
2000; Halliday & Hasan, 1976; Halliday & Hasan, 298asan, 1975; Karmiloff-
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Smith, 1986; Peterson, 1993; Peterson & Dodswdf®l; Shapiro & Hudson,
1991; Wigglesworth, 1990).

Use of a shared picture or picture book will allavhigher level of implicit
and exophoric referencing, than a stimulus witheuygicture or situational context.
The number of characters depicted in a stimulu$ ado influence the level of
explicitness required to understand who is beifigethabout, while the stated action
may also clarify or maintain the ambiguity of a pominal reference. For example,
the pronominahe may be implicitly interpreted if there is only oarimate character
depicted performing the stated action, but will @®biguous if there are several
characters shown on a page performing the samedsaation. By contrast, lexical
cohesion will be required more when there are melmracters (Hemphill et al.,
1991; Kaderavek & Sulzby, 2000; O'Neill & Holmed)02; Shapiro & Hudson,
1991). Pronominal strategies may be used to maim&derence in a narrative with
few characters, or to maintain reference to a robaracter.

While it is understood that differing proceduresll vimfluence narrative
production, its differential effects on childrentwiSLI and NLI have not been
researched. It is possible that some procedurespr@agyde an advantage, or may
prove more challenging for one group over the othAdrerefore, two narrative
stimuli will be provided, with differing numbers aharacters and level of visual
support. Generation of a narrative will be requiiste set a more demanding task

that may elicit greater processing capacity effects

Elicitation Materials and Procedures
Two types of language sampling tasks were provideelicit the dependent
variables: conversation during play and oral nauesat It was expected that
performance may vary across tasks, and that scske taay be more effective than

others at tapping into language differences betweeiagnostic groups.

Play samples

Spontaneous language samples were elicited to eeraidlysis of verbal
productivity, lexical diversity, and morphosyntacaccuracy and complexity. The
samples were elicited during a 20 to 30 minute gkegsion using a standard set of
toys (e.g., farm animals, miniature people andalek). These are listed in detalil, in
Table C-1 in Appendix C. Spontaneous language ssnaie a commonly used
methodology in language research, particularlyhm $tudy of syntax (Bliss, 1989;
Cleave & Rice, 1997; Gavin et al., 1993; Leonardhlet 1997; Loeb & Leonard,
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1991; Oetting & Horohov, 1997; Rice & Wexler, 199@®ice et al., 1995). The
investigator used a minimum of questions and prengltowing the child to take the
lead as much as possible. Some comments and oded-prompts such as “What is
happening?” or “What happened?” were used to eagauthe participants to relate
events during their play, particularly for childrerino talked little. Each set of toys
was introduced at similar stages throughout the glession for each child, to
facilitate consistency of topic and vocabulary cqage. A few standard events were
acted out by the researcher for each participamt,ptompt comments and
conversation (e.g., animals drinking, a horse jurgmver a fence, chickens flying
onto a roof, a man climbing then falling off a l@dd The spontaneous language
samples are described@mversationshroughout the remaining chapters.

Two approaches to determining the size of a langusample have been
adopted by researchers. Many suggest that 50 touft®@fances are sufficient for
syntactic analyses, with 50 utterances considered minimum size (Hewitt,
Hammer, Yont, & Tomblin, 2005; Klee et al., 1989ijllst, 1981; Owens, 1996;
Paul, 1995). However, timed language samples @b 3 minutes are also used and
often elicit 100 to 200 utterances (Crystal et 8076; Klee, 1992; Menyuk, 1969;
Miller, 1981). Miller (1981) and Klee (1992) argtieat timed samples enable the
researcher to examine the child’'s verbal produgtiviSince productivity is
inconsistent at differentiating LI (discussed irapter 2), this research used timed
samples of 30 minutes and of at least 50 utteraimclemgth. In a few situations, 20
to 25 minute sessions were used when children wepatient to finish or school
breaks interfered.

Oral narratives

Oral narratives were elicited in order to analyse features of narrative
structure, cohesion and information content. Thdgo aserved to analyse
morphosyntactic accuracy and complexity, in a mdemanding discourse task
(Bishop, 1994a). Two oral narratives were elicitgsing problem-based picture
stimuli, that is, the pictures depicted a probléat heeded to be resolved.

For one narrative, a wordless picture book was tisled “Frog Where Are
You” (Mayer, 1969) (FROG). The lost FROG narrathas been used for studies of
normal development of narrative skills in Engligieaking countries, and for cross-
linguistic studies (Berman, 1988; Berman & Slokl®994). It has also been used
extensively to investigate disordered oral naretproduction in children with

specific language impairment (SLI) (Boudreau & Hed 1999; Greenhalgh &
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Strong, 2001; Manhardt & Rescorla, 2002; Norburi&hop, 2003; Reilly, Losh et
al., 2004; Strong & Shaver, 1991; van der Lely, 7)98nd children with NLI
(Hemphill et al., 1991; Miles & Chapman, 2002; ReiLosh et al., 2004; Reilly et
al., 1998; Tager-Flusberg, 1995; Thurber & Tagersberg, 1993). Greenhalgh and
Strong (2001) found that longer narratives weredpoed for the lost FROG
narrative than for other frog stories by the samth@. In particular, use of this
stimulus will enable comparison with retells of &ay-olds with and without SLI,
reported by Boudreau and Hedberg.

In the lost FROG narrative, a pet frog escapes,abdy and his dog then
look for the frog. Along the way, they meet othéaracters, and encounter several
events and obstacles before finding the frog. Tareative events depicted have the
potential to elicit a narrative that is goal diegttand focused on resolving a problem
(i.e., finding the frog). They also have the poi&nto elicit obstacles, embedded
episodes, and interactions between two protagomaists with other characters. A
copy of the picture stimuli for the FROG narratigeprovided in Figure C-1 in
Appendix C.

For the second narrative, a single picture sceng wed, consisting of a
coloured-in line drawing showing two children loogiup at a cat stuck in a tree
(CAT), previously used in a study of Australianldhen from 3;0 to 7;11 years of
age (James, 1999; James, 2001). This stimulusdesvess visual support than the
FROG book and requires children to create their ghat. This may therefore be
more demanding of processing capacity. Use of #tisiulus will also enable
comparisons with young Australian children. A cagythe picture stimuli for the
CAT narrative is shown in Figure C-2 in Appendix C.

For both stimuli, the children were asked to tajerferate) their own
narrative. Each child told two narratives to theeaacher, with the knowledge that
they were being tape-recorded and that the exantikend listening to children’s
narratives. The children previewed the FROG naregpictures prior to telling their
narrative. The children were then asked to telirtharrative, while again looking at
the pictures, shared with the examiner who turhedptages (Abbeduto et al., 1995).
Instructions created by the researcher for the FR@@Gative were:

| have a little book called “Frog, Where Are Youiat | would like you to

look at and tell me a story about. What | want y@do first is to have a good

look at the book and quietly think about the stdrgere are no words in this

book so it's up to you to make up your own storyhaif you have finished
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looking and thinking, tell me the story and usepiatures to help you tell the

story.

The CAT narrative instructions followed those cegiaby James (1999), with
additional prompts provided for children who foundifficult to start a narrative:

I've got a picture that | would like you to look anhd tell me a story about.

When you tell your story, you might like to starittw*Once upon a time....”

Also, see if you can have a beginning, middle amite your story. (p. 109)

Prompts for both narratives are provided in Tabi2 &d Table C-3, both in
Appendix C.

Data Collection

Prior to commencement of data collection, ethicgreyal for the research
project was obtained from the Flinders Clinical &esh Ethics Committee
(approval number 60/02) and the Research Councit binthe Department of
Education, Training and Employment (DETE). Approwas also obtained from the
manager of each DETE site (preschools and schtmlpjoceed with the research
project before seeing participants.

Background information on each participant was sbdgpm the referring
speech pathologists and parents, using a brieftiqnesire, shown in Table C-4 in
Appendix C. They were asked to provide informatam age of first words and
sentences, age at first speech pathology assesdmanng status and history of any
ear infections, results of any standardised languag non-verbal assessments
administered during the previous twelve months. ifffermation on hearing and
ability assessments assisted with determining venetine children met criteria and
whether recent assessments were available. Theitmayb participant parents did
not provide the developmental information, so tiwsld not be used.

Participants were assessed in a range of contextkiding schools,
preschools, clinic, homes, or university cliniccaing to parental choice. This
flexibility facilitated ease of access to the chaéid. Most assessments took place in a
school, preschool or child care centre (65.3%)avaithird took place in the child’'s
home (30.7%) and only a small number opted to dtsenniversity clinic (4%). Each
participant was assessed in a quiet room, remawad bther activities. A parent was
present for most assessments of the younger LMpgaod for some assessments of
the older participants, according to parental pegfees. In these cases, the parents

were requested to say little and allow the researtthinteract freely with their child.
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The assessments and language sampling took upthdwrs per participant
spread over two to three sessions, one to two waphkst. Assessments occurred
over three sessions for some of the children inlthand LM groups who had
difficulty attending to language tasks for a suéfit length of time. Most
participants were administered the standardiseglsas®ents during the first session.
The researcher administered all the RDLS (Edwatds.,€1997) and RCPM (Raven
et al., 1995) assessments and most of the CELFiR @Val., 1993) assessments
(82.4% for the language impaired participants). ther remainder, the CELF-P was
administered by their treating speech pathologishiw six months of the research
data collection. The order of administration foe ttanguage sampling procedures
was varied equally across participants in eachgrtmicounter any order effects.

SUMMARY

Seventy-five participants were recruited for thesearch: 21 with SLI, 13
with NLI, 21 for an AM group and 20 for a LM groufix participants with SLI who
had higher language abilities than the NLI groupeaseparated into a HSLI group
leaving 15 in the SLI group that were matched NI group for MLU and CELF-
P Expressive Language scores. The LM group washmatto the SLI and NLI
groups for MLU, and to the NLI group for NVCA.

Conversation and spontaneous language samples elieited in a play
context to enable analysis of morpheme accuracysgnthctic complexity. Two oral
narratives were elicited to enable analysis of atas@ structure, information and

cohesion, and further analysis of morpheme accuradysyntactic complexity.
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CHAPTER 5: METHODOLOGY: ANALYSIS AND
RELIABILITY

LINGUISTIC ANALYSIS

Transcription

The spontaneous language samples were audio-recasiieg a Sony TCS-
580V cassette tape recorder and lapel microphdmey Were transcribed within two
weeks of recording using the computer software é3yatic Analysis of Language
Transcripts (SALT) (Miller, Chapman, & Nockerts, 98 Miller et al., 2004).

Transcription entry conventions described in theLEAnanual were used,
with some adaptations. SALT conventions treat utagpast tense verbs and the
variant forms of do (does, don’t) as single morpbsrecause vowel differences
mean that pre-literate children may regard thenfediht words, and different
processes of acquisition may apply (Miller, 1982aygill (1998) suggested that the
word “can’t” should be treated similarly in Britisknglish because of vowel
changes, which are not evident in American Englist evident in Australian
English). The word “can’t” was therefore also trenised as one morpheme. Other
negative contractions were transcribed as boundineones (Miller et al., 1996).
Variations or clarifications to how the SALT trangtion conventions were
interpreted are summarised in Table D-1 in AppenBix Bound morpheme
conventions additional to the SALT conventions samenmarised in Table D-2 in
Appendix D.

Non-verbal utterances (e.g., animal and vehiclese®)i and mazes (e.g.,
verbal repetitions and reformulations) were exctudeom analysis. For the
morphosyntactic analyses, the two narrative sampla® combined into a single
combined narrative sample to provide a larger nurobeitterances and more valid
data set (Wagner et al.,, 2000). Utterance bourslawere determined using
conventions described by Paul (1995) that conformetl to SALT guidelines for
conversational samples:

1. The end of an utterance is indicated by a pauseegesl by a rising or

falling intonation contour.

2. The end of a grammatical sentence is the end aft@mance. Two or
more sentences can be said in one breath withpatise, but each should

be treated as a separate utterance for transeriptid analysis.
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3. A group of words, such as a noun or a prepositiphehse that cannot be
divided without losing meaning is an utterance,retr®ough it is not part
of a complete sentence, if it is followed by a paakmore that 2 seconds

or by a pause preceded by a rising or falling iatmm contour.

4. A sentence with two independent clauses joined bgoardinating
conjunction (e.g., and, but, or) is counted aswterance. If the sentence
contains more than two such independent compouadses, it is
segmented so the third clause, beginning with tbejuniction, is a
separate utterance.

5. Sentences with subordinate, embedded, or relateses are counted as
single complex sentences. (p. 300)

The narrative transcripts were further parsed ictonits (conversational
unit), devised by Loban (1976) for use with oraltseand frequently used in analysis
of oral narratives (Nippold, 1998; Paul, 1995). §dhemaller units of meaning more
readily enable analysis of specific narrative feadu The c-unit consists of a main
clause with all subordinate clauses or modifietactied to or embedded within it.
Main clauses that begin with coordinating conjumasi (and, but, or) initiate a new
c-unit except in cases where there is a co-ref@leparticipant deletion in the
second clause. The c-unit also includes single svardl phrase fragments (e.g., “yes
please”) that occur more frequently in oral commgation, particularly in response

to questions.

Morphosyntactic Coding and Analysis
Relevant variables for this study that SALT caltegaincluded the number of
utterances (e.g., verbal, nonverbal and unintélegutterances) and MLU. SALT
readily generates lists of coded words; word robtsynd morphemes and coded

utterances for further analysis.

Obligatory Contexts and Calculation of Accuracy

A common methodology among morphosyntactic studésSLI is to
measure the accuracy of grammatical morphemeseggetttentage of correct use in
obligatory contexts (OCs) (Beverly & Williams, 2Q0Mlorehead & Ingram, 1973;
Rice & Wexler, 1996b). This is calculated by divigithe number of correct uses of
the morpheme by the total number of OCs for thepim@me in the sample studied.
This may be calculated, not only for individual mleemes, but also for composites
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of morphemes considered to have like featuresetoniging to a certain class such
as noun phrases, inflections or finite verb morpégem

Studies varied in the minimum number of OCs requfoe analysis, ranging
from three (Eadie, 1999; Eadie et al., 2002; Labegl., 1992; Rice et al., 1995) to
five (Brown, 1984; Steckol & Leonard, 1979) or nafported at all (Bedore &
Leonard, 1998; Leonard et al., 1997). When mininmeguirements for OCs were
not met, participant numbers contributing to indiwal language measures were
often reduced, as their data was excluded (Ingramofehead, 2002). The use of a
minimum number of OCs limits the risk of over-iniegting percentages that based
on low incidence (Balason & Dollaghan, 2002; EadR®99; Rice et al., 1995).

Three OCs was used as the minimum for this rese&xata were also only
reported and analysed when there were at leadt gégticipants in a group meeting
the minimum OCs criterion for a variable. This reed bias that may be present in a
small sample. Eight was the smallest sample sizbenmorphosyntactic literature
reviewed (Rice et al., 1997) and also the critenused by Rescorla and Roberts
(2002).

Morphology

Targeted morphosyntactic forms were coded for tegntactic role in the
language samples, using the SALT2 Coder progranigiChapman, & Nockerts,
1993). All word level morphosyntactic coding contrens used are summarised in
Table D-3 in Appendix D. Verb phrase elements $etedor coding and analysis
were copula (COP), auxiliaries (AUX), modals (MOD3nd lexical verbs. The
primary verb operators BE, DO and HAVE comprised &lJX measure (Leech,
Deuchar, & Hoogenraad, 1982; Leech & Svartvik, )99Ine noun phrase form
targeted for coding and analysis was articles (ARBQund morphemes of interest
that were identified were contractions of AUX an®R; the genitive marker ‘s
(GEN), regular past tense (ED), third person siag(BS), continuous aspect (ING)
and plural (PLS). Lists of coded forms, and the rabumorphemes targeted for
analysis were generated by the SALT program. The,@Qrrect use, omissions and
errors for the targeted forms were counted from3B&T Analysis Reports. This
enabled calculation of accuracy for grammatical phemes as the percentage of
correct use.

Five composite accuracy measures were calculatadtaling all instances
of correct use and OCs for the relevant forms dmeh tcalculating composite

percentages of correct use: 1) a finite tense ceitgp@FTC) from the finite tense
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morphemes of ED, 3S, AUX and COP; 2) a finite tenflection composite (FTIC)
from the bound morphemes ED and 3S; 3) a non-tgede composite (NTVC)
composed of the non-tense verb morphemes of INGWDD (can will, may, shall
and their variants); 4) a noun phrase compositeC)Nfhcluded articles (ART),
regular plurals (PLS) and possessives (GEN); anda 5joun phrase inflection
composite (NPIC) included only the bound morpheRIeS and GEN.

Composite accuracy measures have been used pigviousanalysis, but
have varied in their composition (Bedore & Leondrd98; Eadie, 1999; Eadie et al.,
2002; Rice et al., 2004; Rice, Wexler et al., 1998)¢ FTC and NPC used for this
research was the same as used by the afore-meahtiesearchers. The composition
of non-tense composites has varied among researcheg FTIC composite for this
research was also used previously (Eadie, 1999;ieEatl al., 2002). The
morphosyntactic features were analysed separatelgach of the conversation and

narrative contexts.

Syntax and clause complexity

All utterances from the conversations and narrativere coded for their type
of clausal structure: fragments, complete claudalicgire (i.e., containing the
essential clausal elements required by the argustardture) and number of clauses.
Clausal complexity was examined by calculating pineportion of fragments as a
percentage of the total verbal utterances in eaoipke. The proportion of utterances
with single, and two clauses was also calculatéds fas similarity with complexity
measures used by other researchers such as thentagre of grammatical t-units
(Liles et al., 1995) and the percentage of comparits (Manhardt & Rescorla,
2002).

A commonly used measure of clausal complexity irrateves and written
language is the subordination index (Hunt, 1965ti5d988b), originally designed
for use with adolescents and children over 9 yehegge. The subordination index is
calculated by dividing the total number of clausgsthe number of c-units with
complete clausal structure. Fragments, phraseptiel and yes/no responses are
excluded from this analysis, but are characterdtiearly language development and
conversation samples. The subordination index vasetore calculated for the
narratives only.

Errors in the conversation and narrative samplés;twcould not be coded at
the morpheme or phrase level, were coded at theramite level: specifically,

ambiguous errors (where the utterance was synddigtimcorrect with more than
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one possible construal of the nature of the erregmantic errors (confused
meanings) and word order errors. The proportionttdrance errors was calculated
as a percentage of all verbal utterances in the pleamUtterance level

morphosyntactic coding conventions are summariséable D-4 in Appendix D.

Narratives Coding and Analysis
The structure of each narrative was analysed aetlavels, described in the
following section: narrative components, narratsteuctural level and narrative

organisation level. A summary of these levels avjted in Table 5.1.

Narrative components

Each c-unit in the narratives was evaluated forate in the narrative and
scored for one or morstory grammar componefifsas described by Hedberg and
Westby (1993). C-units in early developing non-gtiaécted (NGD) narratives, that
could not be attributed the status of a true niaratomponent, were coded for the
NGD component categories described by Hedberg aresttW. Their four
components oéxternal stategnternal statesactionsandnatural occurrenceswere
expanded by this researcher, with the additionoaf further categories to account
for components that did not easily fit the origir@tegoriesLabel components
comprised utterances that served only to labelstemthe pictures (e.g., “a tree”).
Questiononnected to the narrative, but not linked withipurposeful goal-directed
narrative, were also coded in relationdentity (e.g., “who’s there?”)location (e.qg.,
“where are you?”) andctions (e.g., “what was he doing?”). A description of the
NGD narrative components coded is provided in Téblein Appendix E.

Each c-unit in true goal directed (GD) narrativeaswcoded for the GD
narrative component categories described by Heddneig/Nestby (1993Dbstacles
as described by Hedberg and Westby, were also ¢tdedd the analysis process.
Obstaclesare comprised of aattemptfollowed by aconsequencéhat leads to a
further attempt(e.g., a failed attempt that led to another att¢nfptdescription of
the GD narrative components coded is provided ibler&-2 in Appendix E. The
narrative components were coded into the narrati@ascripts using SALT for
Windows (Miller et al., 2004). The number of eagphée of narrative component per

c-unit was calculated for analysis.

* In the interests of consistency of terminology hivit this thesis, the terrmarrative
componentvill be used henceforth, in place of the testory grammar component
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Structural level

Narrative structural levels were analysed using@sion tree and descriptors
adapted from several sources (Hedberg & Westby3;1l9@ghes et al., 1997; James,
2001; Saliba, 2001). The sixteen structural levetgesent a hierarchy of increasing
complexity and elaboration, so they were assigmduhal values for analysis and are
described in Table E-3 in Appendix E. The decidiee is described in Table E-4 in
Appendix E.

Five modifications were made to the structural levénarrative levels)
described by Hedberg and Westby (1993) to reflestesdifferences in the features
found in the narratives collected from the partcifs and to better cover the
variations in the ways in which the children chtselaborate their narratives. These
modifications are described below:

1) A question was added to the first step of theisign tree to guide
assignment of thisolated descriptiomevel (James, 2001).

2) Another level, thdragmented episodayas added to cater for narratives
that were partially goal directed but were missiagclear initiating event or
consequenceThis is similar to the incomplete episodes déscdiby Merritt and
Liles (1987) but different from thencomplete episoddescribed by Hughes et al.
(1997).

3) Two streams were created for levels froomplex episod& interactive
episodeto cover narratives that included or omittetérnal plans

4) The multiple and embeddedharrative levels were subdivided into those
with subsequent episodes only at treactive sequencéevel (RS), or at the
abbreviated episodevel or higher (EP).

5) The defining characteristics miteractive episodewere refined, using the
work of Saliba (2001) to include defined perspexgifrom at least two characters
demonstrated by the presence of at least two ofdf@ving narrative components
from each character’s perspectiugernal responseattemptor reaction

Mixed narratives that contained elements of sevstaictural levels were
classified for the predominant narrative and thentd or goal expected for the
stimulus. Thus a narrative that was largely NGDy.(ea Descriptive Sequence)
containing a brief goal directed segment (e.gAbbreviated Episode) not related to
the main goal expected for the narrative, wouldclassified for the predominant
NGD level. Alternatively, a narrative that was lalg GD (e.g., an Abbreviated
Episode) with a NGD segment would be classifiedth@ predominant GD level.
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Minimal cause and effect relationships, in the fahaninitiating eventfollowed by

a consequengewere accepted for seactive sequencewithout the relationship

needing to be made explicit with an appropriatejuaction (e.g., “The boy was

stuck on the reindeer’s antlers. (So) The reindeeiand threw him off the cliff.”).

Organisational level

The structural levels were clustered

into broadands of narrative

organisation in order to examine whether this wasae useful measurement in

terms of reliability or group comparisons. Broadealysis systems are quicker to

conduct and may be more useful for busy clinicimen a detailed analysis of

individual narrative components or structural lev8lhe NGD band incorporated the

narrative structure levels oisolated description descriptive sequengceaction

sequenceandreactive sequencdhe GD band incorporated the structural levels of

fragmented episod@bbreviated episodandcomplex episoderhe Elaborated band

incorporated thamultiple embeddedand interactive episode structural levels. The

general relationship among organisational levetsjctural levels and narrative

components is summarised in Table 5.1.

Table 5.1. Summary of aspects of narrative structie analysis and their inter-

relationships

Organisational level

Structural level

Component

Non-Goal Directed (NGD)

Isolated Description
Descriptive Sequence
Action Sequence

Labels
External States
Internal States

Reactive Sequente Actions
Natural Occurrences
Questions
Goal Directed (GD) Fragmented Episode Setting
Abbreviated Episode Initiating Event
Complex Episode Response
Elaborated Multiple Episode Internal Plan
Embedded Episode Attempt
Interactive Episode Consequence
Obstacle
Reaction
Ending

Note:® while the Reactive Sequence was classified as NB&DGD components of Initiating
Event and Consequence applied.
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Key event and information scores

The narratives were also coded for the informati@y contained. A system
for scoring key events and information for the FR@&rative developed by other
researchers (Boudreau & Hedberg, 1999; Pomper, eRoSauer, Thompson,
Weaver, & Hedberg, 1995) was adapted for this rebeaAspects of this were
similar to the information scores used for the RenfAction Picture and Bus
Narrative Tests (Renfrew, 1988, 1991). The origiR®OG information scoring
system by Pomper et al. was based on a retell shbficadions were made to suit a
more open narrative generation, such as replacimgracter names with an
appropriate lexical label (i.e., boy, dog) and pdovwg for a more generous
interpretation of events. The information scoring the FROG narrative contained
up to 130 information items that could be scored] s presented in Table F-1 in
Appendix F.

The FROG key events (Boudreau & Hedberg, 1999) reavéwo aspects
each of the initiating event, search (attempt) assblution (conclusion), with a
maximum score of six. This scoring system was thosely related to narrative plot
structure, as well as to information content. Cleafinitions for each score meant
that less independent judgement and interpretatesirequired than for the analysis
of narrative components and narrative structureltegiescribed earlier.

This researcher created a similar information aeg &vent scoring system
for the CAT narrative. The single scene picturevled significant scope for
content producing up to 126 information items tbatild be scored. The key event
score was developed by analysing the range of nsgsgorovided by the AM control
group, categorising them into narrative plot eletseand extracting six key events.
The key events were limited to the most likely mijés and resolutions inferred from
the pictured problem. The information scoring foe tCAT narratives is shown in
Table F-2 in Appendix F. The key event scoringtfee FROG and CAT narratives
are shown in Table F-3 and Table F-4 in Appendix F.

Because the information scores for the two nareatwere constructed quite
differently, percentage scores were calculated nabke comparison of relative
information provision between groups across theataes. The information score
for each participant was divided by the maximunoiinfation score achieved by the
AM participants for each narrative (85 for FROG ab8 for CAT) and then
converted to a percentage.
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Character cohesion

Categories of cohesive devices described by (Halli® Hasan, 1976) were
used as the basis for coding cohesion of chara#etity chains within the text and
any exophoric reference to the characters showhemarrative pictures. A full list
of the categories and the codes used is providdalite G-1 in Appendix G. These
encompass lexical naming, pronominal reference, otetnative reference,
comparative reference, substitution and ellipsiee €ategory of omission was added
to cover instances where the agent of a propositirid be inferred as missing. Use
of demonstratives for character cohesion, was piiynas a determiner or article
attached to a lexical form so articles and othenalgstratives were initially coded
separately. However, use of a single demonstrdtivea character was extremely
rare and begged for a lexical attachment (e.gat ‘twl is flying' is acceptable
whereas ‘that is flying’ is unacceptable for a ative character). Therefore, the few
uses of demonstratives were collapsed into thegoageof definite articles for
analysis. Comparative reference was used in onbugle of instances for the FROG
narrative and was therefore disregarded for furdmalysis.

Each cohesive device or absence of cohesion wasldod the adequacy of
the attempted cohesive tie: complete, exophorerameous, similar to the cohesive
adequacy classification described by (Liles, 198®finitions for each category of
cohesive tie adequacy are provided in Table 5.&cigions for the adequacy for
each cohesive device are provided in Table G-2ppehdix G. Acceptable lexical
terms for the animals in the FROG narrative areviged in Table G-3 in Appendix
G.

Ties were coded as complete when consistent igeoitithe character was
retrievable from within the text (introduced leXlga with subsequent and
appropriate anaphoric reference, substitution lgpset), sometimes with additional
support from the picture context. Referents werdedoas exophoric when the
character had not been introduced lexically, buiidde identified from the textual
and picture context. This category was used onlgrnwtihere was no prior lexical
identification of the referent. Incorrect or ambogis referents were coded as
erroneous.

Adequacy coding for the articles reflected the tgberticle used. Definite
article forms were coded as complete and indefiaiteeles as erroneous. Articles
were coded as unclear when the identity of the wdactearacter could not be
retrieved from either the text or the picture cahte
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Table 5.2. Definition of cohesive tie adequacy

Adequacy Definition

Complete the information referred to by the cohesigvice is found in the text,
without ambiguity, and may be supported by theupectontext

Exophoric the information is not present within thet, but is implicit and retrievable
from the picture context

Erroneous the information is not provided in thd t& picture context; the reference

is ambiguous or incorrect

Examples of anaphoric, exophoric and ambiguousresting for the first
segments of the FROG narrative are shown in Tal3eld the anaphoric reference
example, the boy is clearly identified in the fissterance, with subsequent pronouns
referring back to the boy (a complete cohesive Tibe exophoric reference example
illustrates lexical identification of the frog ihé first utterance. The pronoun used in
subsequent utterances, implicitly refers to the, lagyit relates to actions of the boy
shown in the pictures. In the ambiguous referen@ample, the frog is once again
labelled lexically in the first utterance but théosequent pronoun may refer to either
the boy or the dog, as both the boy and the dogenferming the actions described
(an erroneous tie). The use bk in the third utterance could be attributed
exophorically to the boy if one accepts a worldwihat only the boy is capable of
expressing thoughts. Otherwise, it too is ambiguous

Table 5.3. Examples of anaphoric, exophoric and aniduous reference in contiguous c-
units.

Anaphoric Reference Exophoric Reference Ambiguetesréhce

One nighta little boygot out The frog is in the thing. And Here is a frog. The frog crept
of bed and looked at his frogwhenhewas asleep he was out when hevas asleep. And
And thenhe hopped back going out. Therhelooked hethought “where was i@

into bed. And wheimewent underhisboot. Therhe Then_hewas looking
to sleep the frog, (tip) he called him outside. everywhere.
tiptoed out.

Note Lexical naming and pronominal referencing thee boyis shown in italics. Ambiguous
pronouns (could refer to the boy or the dog) ametdimed. Both examples are from 5 year
olds with normally developing language (AM groufpdm the beginning of the narratives.

Composite adequacy measures were calculated fortafaé number of
complete, exophoric and erroneous cohesive tiepeaentages of the total number
of cohesive ties for characters. Adequacy meadoresach cohesive strategy were
calculated as proportions of the total number ahis.

A cohesive density measure was calculated by digidihe number of

cohesive ties (whether complete, exophoric or indete) by the total number of c-
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units in each narrative. This was done for thel totember of cohesive tie attempts
and for each cohesive strategy. The ties per croedsure accommodated narratives
without any cohesive ties. Composite adequacy megaswere calculated for the
total number of complete, exophoric and erronealgesive ties, as percentages of
the total number of cohesive ties for characterdequacy measures for each

cohesive strategy were calculated as proportiomiseofotal number of c-units.

RELIABILITY

Inter-rater reliability for transcription and codinvas examined for a random
selection of play conversation and narrative samfsam eight participants (10.7%).
Four speech pathologists were independently refenfor discrete aspects of
checking the transcription or coding. One speedhgbagist who was experienced
with language transcription and the SALT softwanglependently transcribed, and
entered the morphosyntactic coding for the selededversation and narrative
samples. The remaining three speech pathologiste eeperienced in narrative
analysis. One checked the c-unit divisions. Anothas trained in the coding and
scoring procedures for narrative structure, and ambther was trained in the
procedures for information scores, key event scamed character cohesion. The
reliability results for each aspect are summaris€thble 5.4.

Inter-rater reliability was examined for utterantmeundaries; morpheme by
morpheme transcription, including marking of boundrphemes; and for all syntax
and utterance codes entered in the first 50 uttesanf the conversation samples and
for all utterances in both the FROG and CAT navetsamples. The inter-rater
agreement was high for utterance boundaries (98d&%)morphosyntactic coding
(97.4%), and lower for the morpheme-to-morphemensitaption (88.3%).
Differences were resolved through discussion amde&asus.

For the narratives, inter-rater reliability was ewaed for c-unit division;
coding of narrative level, narrative organisatio@rative components, cohesion,
information scores and key event scores. Agreemest high for organisational
level (100%), c-unit division (97.2%) and informati scores (96.0%). Agreement
was lower for the cohesion (86.8%), key event xdi®@.7%), and narrative
structural level (81.3%). Agreement was quite law the coding of the individual
narrative components (67.6%). The agreement Iefeglsnost narrative measures
were within the parameters found by other reseasct¥8% to 100%) (Jordan et al.,
1991; Manhardt & Rescorla, 2002). However, 80% wassidered a more

reasonable criterion level for reliability, so tharrative components were removed
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from further analysis. Differences in narrative @iso resolved by discussion and
consensus. This process led to clearer guidelinesséme aspects of narrative

coding.

Table 5.4. Percentage of agreement for transcriptioand coding

Measure Agreement
Utterance boundaries 98.5%
Morpheme transcription 88.3%
Morphosyntactic coding 97.4%
C-unit division 97.2%
Narrative component 67.6%
Narrative structural level 81.3%
Narrative organisational level 100%
Character cohesion 86.8%
Information scores 96.0%
Key event scores 84.7%

STATISTICAL ANALYSIS OF GROUP COMPARISONS

All results were entered into SPSS (2002), a sizdissoftware package, and
examined for differences among and between grawugsg an analysis of variance.
The validity of using parametric or non-parametriethods was explored for each
measure (Pallant, 2001). In many instances, dat skawed and did not meet
normal distribution or homogeneity of variance emiih for parametric statistical
methods. Ordinal measures such as narrative lewsk vexamined using non-
parametric methods.

The Kruskal-Wallis test{-W ¥°) was used to test for significant group
differences, followed by pairwise post-hoc testiifgrequired, using the Mann-
Whitney test.Z scores for the Mann-Whitney test results are prtesein the
appendices rather than within the text, as manyables were explored and this
approach improved readability. Descriptive statsstare presented in the form of
medians and interquartile ranges to better retleetskewed nature of some data.
The Monte Carlo exact significance values were usech the SPSS system and
significance was assessed at the .05 level. Ordmeg@sures such as narrative level
were examined using non-parametric methods. Somables met criteria for
parametric statistical analysis; however, non-p&tam statistics are reported for

consistency and ease of making comparisons.
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The Holm method was used to adjpstalues for significance when post-hoc
pairwise comparisons were conducted between eadheofour research groups
(Aickin & Gensler, 1996), using either the TukeyBiSr Mann-Whitney tests. The
Holm method reduces the risk of Type 1 errors inltiple comparisons (i.e.,
rejecting the null hypothesis when it is actuallyet determining that differences
exist between groups when there are none). The Ha#thod provides less risk of a
Type 2 error (i.e., accepting that there are néeddhces when differences actually
exist) than the more stringent Bonferroni methodefB, the calculation involves
dividing the alpha value (.05) by the rank ordettted p values, constrained by the
total number of comparisons. The total number eohgarisons possible between the
four research groups is six: 1) AM and LM, 2) AMdaNLI, 3) AM and SLlI, 4) LM
and SLI, 5) LM and NLI, and 5) SLI and NLI. The Holadjustedo values used to
judge statistical significance from smallest tohagtp values found for comparisons

between each of the four research groups are mdvidTable 5.5.

Table 5.5. Holm adjustedp values for six group comparisons

Rank p value
.008

.01
.0125
.017
.025

.05

Smallestp value

N Wk~ oo

Largestp value

DISCRIMINANT FUNCTION ANALYSIS

Rationale

One challenge for this research is to sift throtighlarge number of variables
investigated and weigh up their relative significaror usefulness for the diagnosis
of LI. The results of several studies (Bedore & haal, 1998; Conti-Ramsden et al.,
2001; Liles et al., 1995) support the applicabilifyusing a discriminant function
analysis to determine the diagnostic validity ofialales investigated. A discriminant
function analysis was therefore used to determinielwariables or combinations of
variables were most useful and effective for idgintg or classifying the children
with LI (SLI and NLI) and the age-matched childseith TDL (AM).

The identification success ratingsgdod (> 90%),fair (> 80%) andpoor (<
80%), proposed by Plante and Vance (1994), wer@tado In addition, a correct

identification rate of 100% was consideredcellent Variables were considered
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effective identifiers if they provided at leastrfapecificity for TDL and sensitivity to
LI. Variables that provided poor specificity or séivity were considered ineffective

identifiers.

Analysis Procedure

The SLI, NLI and HSLI (high SLI: scored above tH2 fgercentile and at or
below the 18 percentile on the CELF-P Expressive Language scateups were
combined for the discriminant function analysis,tlas main interest here was the
diagnosis of LI present these groups. Inclusiorthef six children with HSLI will
provide information regarding the effectiveness tbe specified variables at
identifying LI in children with moderate impairmanias well as severe impairments.
This resulted in an LI group consisting of 34 pap@nts. Together with the AM
group consisting of 21 participants, this createtbtal of 55 participants for the
discriminant function analysis.

Variables were selected for analysis following ss@l of the group
comparisons. The variables were initially selediaded on two criteria. Firstly, they
were selected based on their effectiveness atiegicsignificant differences between
the AM and two LI groups. Secondly, they were delédased on their coverage of
the range of language domains explored, speciicatlorphosyntactic accuracy,
morphosyntactic complexity, narrative structurerai@ve information and narrative
cohesion. It was decided that data needed to b#ableafor at least 75% of
participants for each group for each variable,soa to compromise the integrity of
the groups and to ensure the model was not compeaimty measures based on
limited data.

Various combinations of the variables that werddpedt identifying LI were
subjected to further discriminant analysis. The akéo many variables runs the
risk of overfitting (i.e., the results are biasemvards the sample and may not
generalise to other samples or the wider populptidabachnick & Fidell, 2001).
Therefore, the maximum of eight variables were mared in any one discriminant
function model, meeting criterion that there ardeast four or five times as many
cases as independent variables (Garson, 2005).v@eralso taken not to combine
similar or complementary variables within one mof#et., complete and erroneous
cohesive ties; percentage of complete clausesragdhents), which may have also

resulted in overfitting.

96



Methodology: Analysis
SUMMARY
A range of variables from the conversation, prohe @arrative samples were
coded and analysed for group differences, and @arerarised in Table 5.6. Inter-
rater reliability was checked for transcription andding. Variables that were
effective in differentiating groups were later sedij to a discriminant function

analysis, to determine the most effective variafideslassification of LI.

Table 5.6. Types of variables derived from each sagsting context

Variable
Conversation Narrative

Accuracy: Morpheme composites v v
Utterance complexity: Type of clause v v
Utterance complexity: Subordination index X v
Utterance level errors v v
Narrative: Structure v
Narrative: Content v
Narrative: Character cohesion X v

Note: v' variable derived; x variable not derived
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CHAPTER 6: RESULTS: GROUP COMPARISONS

This chapter presents results for the language Isampalyses. The
morphosyntactic characteristics of the conversatind narrative language samples
are described first, including the number of uttesss, grammatical accuracy and
grammatical complexity. Five grammatical morphenoenposites were examined
for differences in the number of OCs and accuratywgome cases, low numbers of
OCs restricted the range of grammatical morphemmaposites that could be
examined.

Results follow for the narrative features for thRR@G and CAT narratives
produced by the participants. Firstly, the naretstructure results are described for
the structural level and organisational level. Rssiollow for information and
cohesion. Results are presented for both the FRQIGCAT narratives for each type
of analysis, describing the group differences amdilarities elicited by each
narrative. Because three children from the LM groefpsed to tell a CAT narrative,
most data for the CAT narratives was based on ailyarticipants from the LM
group.

The results revealed that the SLI and NLI groupgopmed similarly on all
measures examined: there were no significant éiffees between them. Significant
differences were identified between the AM and Lkbups for most variables.
Significant differences between the AM and LI greupere also frequent, but not
always consistent across the SLI and NLI groups.aGmall number of measures,
the LM group performed significantly better or mgyeorly than the SLI or NLI

groups.

NUMBER OF UTTERANCES
Descriptive statistics for the number of utteranées the conversations
(CON), FROG and CAT narratives, and for the naresticombined (NAR) are
shown in Table 6.1. All participants produced aaste 50 utterances for the
conversation samples, but not for the narrative pasn Each group produced a
similar number of utterances for the conversatiamp@es, but the AM group
produced more c-units than other groups for theatiges. Group effects showed no
significant differences for the conversation numloércomplete and intelligible

utterances ¥*(3) = 4.308, p = .228). However significant groufieets were
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identified for the number of c-units in the nawvas. Group effects for utterance
length are shown in Table 6.2.

Post-hoc pairwise comparisons showed that theree wer significant
differences between the SLI and NLI groups for tlagratives. However, the AM
group produced significantly more c-units than $te (p < .01) and NLI groupsp(<
.001) for the narratives combined, and significantiore than the NLI group for the
FROG narrative @ < .001). For the CAT narrative, the SLI group proed
significantly less c-units than the AMp € .001) and NLI groupsp(< .01). All

pairwise comparisons for number of c-units are showTable H-1 in Appendix H.

Table 6.1. Number of utterances

Variable Measure Group
SLI NLI AM LM
CON Total verbal Median 223 249 227 267
utterances IQR 113 96 118 154
CON Complete & Median 139 196 184 198
Intelligible —yn IQR 102 71 97 92
NAR Combined Median 34 28 46 39
no. of c-units IQR 24 16 17 22
FROG no. of c- Median 27 21 38 31
units IQR 23 14 16 21
CAT no. of c-units  Median 5 7 8 5
IQR 4 5 6 4

Table 6.2. Group effects for number of utterances

Variable KW ¥ df p sig
CON Total verbal utterances 2.857 3 418

CON Complete & Intelligible —yn 4.308 3 228
Combined no. of c-units 15.204 3 .001 filald
FROG no. of c-units 15.514 3 .001 *hk
CAT no. of c-units 13.382 3 .003 *kk

Note *** results are significant at .001 level; ** results are significant at01 level; *
results are significant &t.05 level.

MORPHOSYNTACTIC CHARACTERISTICS
Calculation of accuracy for the grammatical morpeegomposite first
required a calculation of the number of obligatagntexts (OCs) for each
composite. The number of OCs are therefore repotietbre presentation of the

results for morpheme accuracy.
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Obligatory Contexts

Before calculating accuracy for a grammatical merph composite, all
groups were also required to meet the minimum raoiteof three OCs for at least
eight participants. The number of participantsachegroup that met criterion for the
minimum number of OCs for the composite accuracysuees is summarised in
Table 6.3. For the conversations, all groups met nimum criterion for all
composites. However, for the narratives not alugsomet the criterion for FTIC or
NPIC. Therefore, statistical analysis of accura@swwossible only for FTC, NTVC
and NPC. The median number of OCs for each groufhénconversations and

narratives is shown in Table H-2 in Appendix H.

Table 6.3. Number of participants with minimum obligatory contexts for composite
grammatical measures in conversations and narrative

Variable Group
SLI NLI AM LM
CON NAR CON NAR CON NAR CON NAR

FTC 15 15 13 13 21 21 17 17
FTIC 15 9 13 4 21 19 17 8
NTVC 15 12 13 10 21 20 17 15
NPC 15 15 13 13 21 21 17 17
NPIC 15 10 13 1 21 17 17 12

Note Participant numbers that did not meet criterraciculating accuracy appear in bold.

Grammatical Morpheme Accuracy

Descriptive statistics for the accuracy levels & targeted grammatical
morphemes composites in the conversations andtivasare shown in Table 6.4.
Higher accuracy levels were obtained for NTVC (78%400%) and NPC (71% to
100%) while the lowest accuracies were obtained=fo€ (49% to 91%). Variance
within all composites was low for the AM group, khigher for the SLI, NLI and
LM groups. Group effects are summarised in Tale 6.

Post-hoc pairwise comparisons showed that theree wer significant
differences between the SLI and NLI groups. The gidup achieved significantly
higher accuracy than the SLI, NLI and LM groups tfoe three composites for both
the conversations and narratives: FTC<(.001), NTVC (conversations < .001,
narratives f§ < .01) and, NPC (conversatiops< .001; narrativep < .01). The LM
group also produced significantly higher accuramyRTC than the NLI groupp(<
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.05) in the narratives. All pairwise comparisonsrf@mrpheme composites are shown
in Table H-3 in Appendix H.

Table 6.4. Median accuracy for grammatical morphemecomposites in conversations
and narratives

Variable Group
SLI NLI AM LM

CON NAR CON NAR CON NAR CON NAR
FTC 67 67 49 65 91 91 67 76

(23) (43) (44) (38) (9) (7) (25) (18)
NTVC 73 100 77 97 98 100 86 95

(24) (15) (27) 17) (3) (0) (23) (29)
NPC 82 88 77 71 95 100 88 76

(14) (27) (50) (31) (7) (3) (16) (18)

Note Interquartile ranges are shown in parenthéses; few cases (n < 8) to calculate
accuracy

Table 6.5. Group effects for accuracy of grammatidamorpheme composites

Variable CON NAR

K-W ¥ df P K-W ¥* df P
FTC 33.464 3 <.001 *** 29.965 3 <.001 ***
NTVC 35.745 3 <.001 13.688 3 002  **
NPC 19.299 3 <.001 35.259 3 <.001 *x*

Note K-W ¥* Kruskal-Wallis Test? too few cases (n < 8) to calculate accuracy:;
*** gignificant at< .001 level; ** significant ax .01 level; * significant a& .05 level.

Variance and Distribution of Morpheme Accuracy

Variance for the SLI and NLI groups was high forG&nd NPC, illustrated
in their high interquartile ranges. High varian@aild account for lower diagnostic
classification rates for single variables, andedight findings among researchers. A
closer examination of variance for some varialiesdafore seemed warranted.

The distribution of accuracy scores for FTC, NTMZI&NPC were examined,
to enable comparison with the position of Rice (Q@hat the finite tense marker is
bimodally distributed between children with SLI aiBL. The score ranges for the
grammatical morpheme composites are presentedhle Ba6. While the AM group
participants had high accuracy levels for the caositpe (over 70%) in the
conversations and narratives, not all SLI, NLI drM group participants had low

accuracy levels, contributing to overlap in accyriavels across groups.
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The distribution of individual scores was furtherabysed, using 70% as the
criterion for dividing participants into those withigh or low accuracy measures.
This accuracy level was used because the AM gragpaccuracy levels over 70%
for all composites. The number and percentage ricgaants with high grammatical
accuracy is shown in Table 6.7. This showed thaf E€curacy levels overlapped
with the AM group for nearly a quarter of NLI parpants in the conversations, and
for half of SLI participants in the narratives. @ap of NTVC and NPC accuracy
levels with the AM group was high for both SLI aNdl groups.

Table 6.6. Range of accuracy measures for composiggammatical measures in play
conversations (expressed as minimum and maximum pegntage correct use)

Variable Group

HSLI SLI NLI AM LM
FTC conversation 40 - 87 42 - 89 12-94 74 - 97 -9@
NTVC conversation 78 - 89 4-100 43 - 96 75-100 61-98
NPC conversation 86 - 94 46 - 100 15-99 77-99 5-9@8
FTC narrative 39-70 22 -100 0-75 71-100 28 -
NTVC narrative 100 8-100 40 - 100 100 50 - 100
NPC narrative 81-100 35-100 12 -85 89 - 100 -938

Overlap of FTC accuracy levels was high for the HS$joup in the
conversations but lower in the narratives: Thigedégnce was significanp(< .05).
However, there were no significant differences lesmvthe HSLI and SLI groups for

FTC in either the conversations or narratives.
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Table 6.7. Percentage of participants with high aegzacy levels for grammatical
composites (> 70%).

Variable Measure Group
HSLI SLI NLI AM LM

Conversation
FTC Percentage 83.3% 40% 23.1% 100% 45%

n 5/6 6/15 3/13 21/21 9/20
NTVC Percentage 100% 53% 61.5% 100% 80%

n 6/6 8/15 8/13 21/21 16/20
NPC Percentage 100% 86.7% 61.5% 100% 80%

n 6/6 13/15 8/13 21/21 16/20
Narrative
FTC Percentage 33.3% 53.3% 30.8% 100% 70.6%

n 2/6 8/15 4/13 21/21 12/17
NTVC Percentage 100% 91.7% 90% 100% 80%

n 4/4 11/12 9/10 20/20 12/15
NPC Percentage 100% 80% 53.8% 100% 70.6%

n 6/6 12/15 7/13 21/21 12/17

Summary

In summary, the findings show that in both the @sations and narratives
there were no significant differences between tid &nd NLI groups for
morphosyntactic accuracy. However, the AM groupodtout as performing
significantly better than the SLI, NLI and LM grauplrhe LM group also produced

achieved significantly higher accuracy for FTChee harratives than the NLI group.
UTTERANCE COMPLEXITY AND ERRORS

Clausal Structure

Descriptive statistics for the clausal status eénainces in the conversations
and c-units in the narratives is provided in Tabl8. A quarter to a third of the
conversation utterances for the SLI, NLI and LMup® were fragments. While the
proportion of utterance fragments were similar asrthhe conversation and narrative
contexts for the SLI and NLI groups, the AM groupdguced less fragments in the
narratives than the conversations. The proportibncamplete, single clause
utterances was higher in the narratives than tiwersations for all groups. Group

effects are shown in Table 6.9.
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Table 6.8. Proportion of fragments, single clausesyo-clause utterances, as percentage
of all verbal utterances or c-units; and the suborthation index

Group
Variable SLI NLI AM LM
CON NAR CON NAR CON NAR CON NAR

FRAG 29 25 37 29 22 8 33 44

15 30 21 45 11 9 22 23
Single 34 59 41 53 45 71 39 42
clause 19 20 19 37 10 13 14 25
Two 4 4 6 7 11 13 5 2
clause 7 12 6 14 6 8 8 8
Subord. n/a 1.07 n/a 1.09 n/a 1.19 n/a 1.14
index 0.16 0.19 0.15 0.27

Note Interquartile ranges are shown in parentheses.

Post-hoc pairwise comparisons showed that theree wer significant
differences between the SLI and NLI groups. The gidup produced significantly
more grammatically complete and complex utterartbas the SLI, NLI and LM
groups, in their conversations and narratives. TWas evident in the AM group
producing significantly less fragments (COpl < .01; NAR p < .001) and
significantly more two-clause utterances (CPM .01; NARp < .01) than the other
three groups. For the conversations the AM grosp produced significantly more
single-clause utterances than the SLK(.001), and LM groupsp(< .05). For the
narratives, the AM group produced significantly s@ingle-clause utterances than
the NLI and LM groupsf < .01) The AM group also had a subordination intheat
was significantly higher than the SLI groyp< .01). The SLI group produced more
complex utterances than the LM group in the nareati shown in significantly less
fragments and significantly more single-clauges: (.01). All pairwise comparisons
for clausal complexity are shown in Table H-4 inp&pdix H.

Table 6.9. Group effects for clausal status of uttances in conversations

Variable CON NAR

K-wy  df p K-Wy  df p
FRAG 18.032 3 <.001 *x* 33.528 3 <.001 =
Single clause 13.043 3 .004  ** 21.762 3 <.001 x**
Two clause 16.212 3 <.001 = 20.461 3 <.001 ***
Subord. index n/a 10.356 3 014 =
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Utterance Errors

Utterance level errors for both the conversationd marratives constituted
less than 3% of utterances for all groups. Desugpstatistics for utterance level
errors are shown in Table 6.10. The median pergentd utterance level errors in
the conversations was highest for the SLI groufipviced by the NLI and LM
groups, with the lowest for the AM group. In themasives, the median percentage of
utterance level errors was highest for the SLI gramd zero for the other three
groups. Variance was relatively high for all groupsth the interquartile ranges
higher than the medians. The incidence of individeror types (syntactic and
semantic) was very low across the groups so thesenat reported separately.
Significant group effects were evident for the patage of utterance errors in both
the conversation(3) = 21.949p < .001) and narrative samples(8) = 8.615,p =
.032).

Post-hoc pairwise comparisons showed that theree wer significant
differences between the SLI and NLI groups. Howgleth the SLI and NLI groups
produced significantly more utterance errors indbeversations than the AM group
(p <.01). The SLI group also produced significamtigre errors than the LM group
(p <.001) in the conversations. Although the SLI grappeared to produce twice as
many errors than the NLI group for the conversajothis difference was not
significant. In the narratives, the SLI group proeld significantly more utterance
level errors than the AM groupp (< .01). All pairwise comparisons for utterance

errors are shown in Table H-4 in Appendix H.

Table 6.10. Utterance errors: as percentage of aNerbal utterances for the play
conversations, and percentage of all c-units for #ghnarratives.

Variable Measure Group
SLI NLI AM LM
Conversation Median 2.6 1.3 0.4 0.6
utterance errors IQR 45 1.8 0.8 1.1
Narrative utterance Median 2.4 0 0 0
errors IQOR 6.9 35 0.7 2.0
Summary

As for morphosyntactic accuracy, there were no iBggmt differences
between the SLI and NLI groups for measures ofrarige complexity. The AM
group produced significantly more complex utteranti®an the other groups. The
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LM group also produced significantly less complewnits in the narratives and less

utterance errors in the conversations than theg&iup.
NARRATIVE STRUCTURE AND ORGANISATION

Structural Level

The percentage of narratives produced at eachtstalidevel for each group
is shown in Table 6.11. For the FROG narrative,AMe group produced narratives
with the broadest range of structural levels, friira action sequencéevel to the
interactive episoddevel. The SLI group produced narratives rangingmf the
isolated descriptionto the embedded episodevel and the NLI group produced
narratives ranging from thesolated descriptionevel to theabbreviated episode
level. The LM group produced narratives covering tiarrowest range of narrative
structure levels from thisolated descriptiorievel to theaction sequenctevel. The
median narrative structure levels waiion sequenctor the SLI groupdescriptive
sequencéor the NLI and LM groups anembedded episoder the AM group.

For the CAT narrative, the AM group produced navest across a narrower
range of simpler structural levels than they did fboe FROG narrative. Their
narratives ranged from thaescriptive sequenc® the multiple episoddevel. The
SLI group also produced CAT narratives across eonear range of structural levels
than they did for the FROG narrative, ranging frtma isolated descriptiorto the
fragmented episodevel. The NLI group produced CAT narratives asrassimilar
range of levels to the FROG narrative. However, it group produced CAT
narratives across a broader range of levels cordparthe FROG narratives, from
isolated descriptionto fragmented episodéevel. Several of the LM group also
refused to produce a CAT narrative. The medianatiag structure levels for the
CAT narrative were descriptive sequence for the 8htl NLI groups, isolated
description for the LM group and abbreviated epestmat the AM group.

Since internal plan components were not evidergniy narratives, narrative
structure levels requiring this component were needofrom the final ordinal
ranking of levels. These were complete episodestéoung all narrative
components) and multiple, embedded and interaatpisodes with plans. This
decreased the number of levels from 16 to 12. Gaefigets were significant for both
the FROG 4?(3) = 41.883p < .001) and CAT narrativeg4(3) = 28.977p < .001).

106



Results: Group comparisions

Table 6.11. Percentage of narratives at each indiddial narrative level

Variable Group and Narrative
SLI NLI AM LM

FROG CAT FROG CAT FROG CAT FROG CAT
0. Refusal 15.0
1. Isolated description 6.7 33.3 23.1 30.8 15.040.0
2. Descriptive sequence 13.3 26.7 30.8 30.8 14.3 70.0 15.0
3. Action sequence 33.3 6.7 7.7 154 9.5 9.5 15.0 15.0
4. Reactive sequence 6.7 26.7 7.7 10.0
5. Fragmented episode 13.3 6.7 15.4 0 14.3 5.0
6. Abbreviated episode 6.7 23.1 15.4 28.6
7. Complex episode 6.7 38.1 28.6
8. Multiple episode RS 4.8
9. Embedded episode RS 6.7 33.3
10. Multiple episode EP
11. Embedded episode EP 6.7 4.8
12. Interactive episode 14.3

Note Percentages in bold align with median narratexels. Cells with zero percentages
have been left blank.

Post-hoc pairwise comparisons showed that theree wer significant
differences between the SLI and NLI groups foregittne FROG or CAT narratives.
The AM group produced both FROG narratives at §icamtly higher levels than the
other three groupsp(< .001); while the SLI group produced FROG navedi at
significantly higher structural levels than the Ldvioup ¢ < .001). The AM group
produced CAT narratives at significantly higherdisvthan the other three groups (
< .001). All pairwise comparisons for narrativeusture measures are shown in
Table H-5 in Appendix H.

Organisation Level
The percentage of oral narratives produced at eaghnisation level is

shown for each group in Table 6.12. Analysis of tiaerative organisation levels
revealed that for the FROG narrative the majorifyttee AM group produced

elaborated narratives, while the majority of SLtaL| participants produced NGD
narratives. All LM participants produced NGD FROGrnatives. For the CAT
narrative, the majority of AM participants produc&D narratives, while large
majorities of SLI, NLI and LM participants produc®&iGD narratives. Significant
group effects were evident for both the FRQ&J) = 36.522p < .001) and CAT

narratives £*(3) = 32.272p < .001).
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Table 6.12. Percentage of narratives at each narriak organisation level

Variable Group
SLI NLI AM LM
FROG CAT FROG CAT FROG CAT FROG CAT
Refusal 0 0 0 0 0 0 0 15
Non-goal-directed 60 93 62 85 10 24 100 80
Goal-directed 27 7 39 15 38 71 0 5
Elaborated 13 0 0 0 52 5 0 0

Note Percentiles for median levels in bold font.

Post-hoc pairwise comparisons showed that theree wer significant
differences between the SLI and NLI groups for a&i@we organisation level. The
AM group produced both FROG narratives at signiftbahigher organisation levels
than the other three grougs< .001). Both the SLI and NLI groups produced FROG
narratives at a significantly higher organisatiof@alel than the LM group (less
NGD, more GD and more elaborateg) € .01). The AM group produced CAT
narratives at significantly higher organisationdksvthan the other three groups<(
.001). All pairwise comparisons for narrative orgational level are shown in Table
H-5 in Appendix H.

Summary
The results showed that there were no significédferdnces between the SLI
and NLI groups for the structural or organisatiole®kel of their narratives. The AM
group produced narratives that were significanttyrencomplex than the other three
groups, although this was not evident for each typeomponent. The LM group

produced significantly less complex narratives ttrenSLI and NLI groups.

KEY EVENT AND INFORMATION SCORES

Descriptive statistics for thkey eventandinformation scores for the FROG
and CAT narratives are shown in Table 6.13. The &id NLI groups performed
similarly on both measures. For the FROG narrathve mediankey eventand
informationscores were highest for the AM group and lowesthe LM group. For
the CAT narrative, the medidtey eventsscore was also highest for the AM group
and lowest for the LM group, while the mediaformationscore was highest for the
AM group and lowest for the SLI group. Group efteate summarised in

Post-hoc pairwise comparisons showed that theree wer significant
differences between the SLI and NLI groups foragittne FROG or CAT narratives.

For the FROG narrative, the AM group attained digantly higherkey eventand
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informationscores than the other three groups<(.001). The NLI group described
significantly morekey eventshan the LM group < .01) and the SLI group attained
significantly higherinformation percentage scores than the LM gropp<(.01) for
the FROG narrative.

For the CAT narrative, the AM group attained sigmhtly higher
information score percentages than all other groyps (001) and mor&ey events
than the LM and NLI groupsp(< .01). All pairwise comparisons for event and

information scores are shown in Table H-5 in Appeiitl

Table 6.13. Median key event and information scores

Variable Group
SLI NLI AM LM
FROG CAT FROG CAT FROG CAT FROG CAT
Key Event 1 2 1 1 4 2 0 1
Score (2) 2 (@5 (25 @15 @5 @ (2)
Information 37 22 24 28 68 56 22 22
percentage (27) a7 (15) (29) (28) (25) (12) a7

Note Interquartile ranges are presented in parentheses

Table 6.14. Group effects for event, key event aridformation scores

Variable FROG CAT

K-wy*  df p K-wy  df p
Key event scores 34.529 3 001 12.308 3 .004 * =
Information score 37.406 3 001w 26.976 3 .00 ***

CHARACTER COHESION

Adequacy

All participants produced cohesive tie attemptgshe FROG narratives but
not all in the CAT narratives. Since adequacy iswated as a percentage of the
total number of ties, the group numbers for calingpadequacy percentages for the
CAT narrative were reduced: to 12 for the SLI group for the NLI group, 20 for
the AM group and 13 for the LM group. The mediamiber of cohesive ties per c-
unit is shown in Table H-6 in Appendix H.

Descriptive statistics for the cohesive adequaeypsesented in Table 6.15.
For the FROG narrative, the median percentage mitete ties was highest for the
AM group and lowest for the NLI group. The mediarqentage of erroneous ties

was highest for the NLI and LM groups and lowesttfee AM group. The median

109



Results: Group comparisions
percentage of exophoric ties (reference to thaumcstimulus) was below 1.5% for
all groups (and therefore not shown in the tablsutnject to further analysis).

For the CAT narrative, the median percentage ofpteta ties was highest
for the SLI group and lowest for the NLI and LM gps. The median percentage of
erroneous ties was highest for the LM group andekiwior the AM group. The
median percentage of exophoric ties was zero fogm@ups. Group effects for
cohesive tie adequacy are shown in Table 6.16.

Table 6.15. Adequacy of cohesive ties expressednaadian percentages of total cohesive
ties (interquartile range in brackets)

Variable Group and Narrative
SLI NLI AM LM
FROG CAT FROG CAT FROG CAT FROG CAT
Complete 59 93 41 36 90 85 43 33
Ties (33) (44) (33) (74) (29) (28) (37) (80)
Erroneous 30 0 46 50 2 8 45 56
Ties (33 (19 (38  (50) 9) (19) (38)  (80)

Table 6.16. Group effects for adequacy of cohesities

Variable FROG CAT

K-Wy df p K-Wy  df p
Complete ties 30.954 3 <.001 12.551 3 .004  *
Erroneous ties 40.052 3 001w 19.223 3 <.001** *

Post-hoc pairwise comparisons showed that theree wer significant
differences between the SLI and NLI groups for HROG narratives. The AM
group produced a significantly higher percentageashplete cohesive ties than the
other three groupsp(< .01). The SLI group also produced significanthore
complete cohesive ties than the LM groyp  .01). The AM group produced
significantly less erroneous ties than the othezdlgroupsg <.001).

For the CAT narratives, the SLI group produced ifigantly less erroneous
ties than the NLI and LM group® € .01). The AM group produced significantly
more complete cohesive ties and significantly kessneous ties than the LM and
NLI groups ¢ < .01). All pairwise comparisons for cohesive adery are shown in
Table H-7 in Appendix H.

Adequacy of Cohesive Strategies
Cohesive tie adequacy was further investigated tfe two cohesive

strategies that occurred most frequently: lexiaad @ronominal ties. Descriptive
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statistics for the adequacy of lexical and pron@haohesive strategies for both the
FROG and CAT narratives are presented in Table. 6.17

For the FROG narrative, the AM group used completacal ties and
complete pronominal ties to similar extents, wherde other groups used complete
lexical ties more than they used complete pronohtiea. The median number of
complete lexical ties per c-unit was highest far 8LI group, followed by the AM
and NLI groups, with lowest use by the LM groupeThedian number of complete
pronominal ties per c-unit was highest for the Akbup and lowest for the LM
group, with use for the SLI and NLI groups a littligher than the LM group. The
median number of erroneous pronominal ties wasdsigtor the LM group, followed
by the SLI and NLI groups, with median use for #id group at zero. Erroneous
lexical ties were infrequent, with median use hgjhier the LM and NLI groups.
Use of exophoric pronominal ties was also infrequenth zero or near zero median
use per c-unit for all groups, so this variable wasluded from the table and from
further analysis.

Table 6.17. Adequacy of cohesive ties strategieseasured as median number per c-
unit (interquartile range in brackets)

Variable Group and Narrative
SLI NLI AM LM
FROG CAT FROG CAT FROG CAT FROG CAT

Lexical .50 0 .38 .05 41 A3 16 0
Complete (.51) .40 (.30) 24 (.29) .40 (.28) .20
Lexical 0 0 .03 0 0 0 .04 0
Erroneous (.08) - (.08) 0 (.03) 0 (.09) -
Pronominal A1 0 A1 0 .38 .45 .07 0
Complete (.17) A7 (.17) .34 (.41) .40 (.05) A1
Pronominal .16 0 .10 0 0 0 .20 0

Erroneous (.21) 0 (.40) 15  (.07) 10 (.23) 16

Note Interquartile ranges are shown in parentheses.

For the CAT narrative, the AM group used more catglpronominal ties
than complete lexical ties, while there was littl6erence for the other groups. The
median number of complete lexical and pronomines tivas highest for the AM
group. The median use for the other groups for bothplete and incomplete lexical
and pronominal ties was zero or close to zero. Btedise of erroneous lexical,
erroneous pronominal and exophoric pronominal esgies by the AM group was

zero. Group effects are presented in Table 6.18.
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Table 6.18. Group effects for adequacy of selectedhesive tie strategies

Variable FROG CAT

K-Wy df p K-Wy  df p
Complete lexical 12.881 3 004  ** 7.369 3 .056
Erroneous lexical 6.680 3 .083 4.359 3 .216
Complete 36.755 3 001 *** 14.564 3 002  *
pronominal
Erroneous 17.646 3 001 *** 3.688 3 297
pronominal

Post-hoc pairwise comparisons showed that theree wer significant
differences between the SLI and NLI groups forabdequacy of their main cohesive
strategies. For the FROG narrative, the AM grougdusignificantly more complete
pronominal tiesgg < .001) and significantly less erroneous pronomniies than the
other three groupg(< .01). The LM group used significantly less coatpllexical
ties than the AM and SLI groupp € .01). The SLI group also used significantly
more complete pronominal ties than the LM gropp<(.01). For the CAT narrative,
the AM group produced significantly more completerqpminal ties than the LM
and SLI groupsf < .01). All pairwise comparisons for adequacy ohesive tie

strategies are shown in Table H-7 in Appendix H.

Summary
The results showed that the SLI group producedfgigntly more erroneous
ties than the NLI group for the CAT narrative. Hwee the SLI and NLI groups did
not differ significantly for the FROG narrative dihe measures for cohesive
strategies. The AM group produced significantly enobhesive narratives than the
other three groups. The LM group produced signifilyaless cohesive narratives

than the SLI groups.

SUMMARY OF GROUP COMPARISON RESULTS
1) The SLI and NLI groups performed similarly ore tmorphosyntactic and
narrative variables except on one isolated varitl¢he CAT narrative:

= The SLI group produced significantly more erronedies than the NLI

group.

2) Significant differences among the SLI, NLI anlll lgroups were rare. The
SLI and NLI groups differed significantly from thé/ group on a small selection of

morphosynctactic measures:
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= The NLI group had significantly poorer accuracy frC in the narratives
than the LM group;

= The SLI group produced utterances that were morenptex, with
significantly more more complete single-clausesd aignificantly less
fragments than the LM group in the narratives;

= The SLI group produced significantly more utterarneeel errors in the
conversations than the LM group.

3) The LM group produced FROG narratives that wstreicturally less
complex and less cohesive than the SLI group (antkimes less complex than the
NLI group), demonstrated in:

= Significantly more narratives at lower structueléls;

= Significantly more narratives at lower organisasiblevels (and significantly
more than the NLI group);

= Significantly lower information scores;

= Significantly less complete cohesive ties.

4) The AM group produced utterances that were rgoaemmatically accurate
and complex than the LM, SLI and NLI groups, dentiated in:
= Significantly higher accuracy for the composite swgas of FTC, NTVC and
NPC in both conversations and narratives;
= Significantly less fragments in both conversatiand narratives;
= Significantly more complete two-clause utteranceslits in both
conversations and narratives;

= Significantly higher subordination index in the raives.

5) The AM group produced narratives that were stmadly more advanced
and complex than the LM, SLI and NLI groups, dentiatsd in:

= Significantly more FROG and CAT narratives at higtsructural and
organisational levels;

= Significantly higher information scores for bothetiFROG and CAT
narratives;

= Significantly more complete cohesive ties and les®neous ties for the
FROG narrative;

= Significantly less erroneous ties than the LM gréapthe CAT narrative.
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CHAPTER 7: DISCUSSION: GROUP COMPARISONS

INTRODUCTION

The primary aim of this thesis is to determine weet NLI can be
differentiated from SLI, and to examine which ofetlvariables investigated
contribute to a differential diagnosis of SLI or N[This chapter discusses the group
comparisons reported in chapters five and sixeliation to the hypotheses and to the
work of other researchers. Subsequent chapterssgismplications for theory and
clinical practice.

The first hypothesis is thaf:he morphosyntactic characteristics of children
with NLI and those of children with SLI will notffdr on like tasks, but the
morphosyntactic characteristics of the two LI greupill differ significantly from
age-matched (AM) and language-matched (LM) childseth normally developing
language (TDL).

Findings from the morphosyntactic analysis of thewversation and narrative
tasks supported the first proposition in the fingfpothesis: the morphosyntactic
characteristics of the children with SLI and cheldrwith NLI were similar, with no
significant differences between them on the measwk interest. The second
proposition within the first hypothesis was alsported: the children with SLI and
NLI both differed significantly from age-matched NA children with normal
language abilities on most measures. However hiné proposition was not upheld:
that the children with SLI and NLI would differ sigicantly from language-matched
(LM) children with normal language abilities. Oretlmajority of measures, there
were no significant differences between the twgildups and the LM group.

The second hypothesis examined by the thesis is lteaels of narrative
structure and adequacy of cohesion in oral narmattasks will not differ between
children with NLI and children with SLI, but the rrative features of the two LI
groups will differ significantly from age-matchedM) and younger language-
matched (LM) children with normal language abildie

Findings from the analyses of narrative structwbesion and information
supported the first proposition in the second higpsis. The SLI and NLI groups had
similar patterns of narrative deficits. In relatitlmthe second proposition within the
second hypothesis, the children with SLI and NLthbdiffered significantly from
the AM group on most narrative measures. The hysihthat the children with SLI
would differ significantly from the LM group was pgported by significant
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differences for several measures. However, the thyses that the children with NLI
would differ significantly from the LM group wagj the main, not supported. There
were many similarities among the narrative featofdabe LI and LM groups.

PROCESS FOR EXAMINATION OF THE RESULTS

First, evidence for differences between the SLI addl groups was
examined. Differences between the SLI and NLI gsowpould implicate the
influence of non-verbal cognitive skills on langeagpairment and give support for
a diagnostic difference. Similarities between tié &d NLI groups would suggest
that the effects of language impairment were usialeacross aetiologies rather than
specific to a certain diagnostic group, and re#yivindependent of non-verbal
cognitive skills.

Secondly, the variables that differentiated impainineffects (significant
differences between the AM group and the SLI or Nibups) were identified.
Variables that did not differentiate impairmenteets could be insensitive measures
or could measure language areas that are resistattie effects of language
impairment. Variables that differentiated impairrheffects between the AM and LI
groups, but did not differentiate developmentaket$ between the AM and LM
groups could be indicators of significant impairmendisorder.

Thirdly, variables that differentiated either, t6&l or NLI groups from the
LM group were identified. Differences here wouldirgato variables that may be
useful in distinguishing delay or lag patterns frodisordered patterns of
development. The LI groups could perform bettemtilde LM group on some
variables, indicating the benefits of more expareerbiological maturation or areas
resistant to impairment effects. Conversely, thgiloups could perform more poorly
than the LM group on some variables, pointing teaarthat were particularly
susceptible to the effects of impairment and tyjpp¢alisordered development.

Finally, it was important to identify the variablethat differentiated
developmental effects (differences between the &-gp&dl AM group and the
younger 3-year-old LM group). Variables that did ddferentiate between the AM
and LM groups could be insensitive to developmecitainges or could be subject to
limited developmental change.

The consistency of significant group differencesoss variables also
required consideration. Isolated differences cousldggest specific areas of
vulnerability to language impairment, or could ate some anomalies in the data.

A pattern of consistent differences across relasthbles would suggest strong or
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broad areas of vulnerability to language impairmantd reinforce the internal
validity of the measures. Within this frameworke tresults of this study were also
compared with the results from other studies. tescy with other studies would
reinforce the validity of the results. Differencegth other studies would require
consideration of possible explanations, possiblyated to differences in
methodology or in the population sample studied.

A summary of the variables that successfully défgrated groups based on
development (AM compared with LM), impairment (AMrapared with SLI, AM
compared with NLI), disorder/experience (LM comphreith SLI; LM compared
with NLI) or diagnostic group (SLI compared with Nlare provided in Table 7.1
and Table 7.2.

Table 7.1. Significant morphosyntactic accuracy andcomplexity variables in
conversations and narratives

Variable Differentiator of:
Development I mpairment Disorder/ Diagnostic
Experience Category
CON NAR CON NAR CON NAR CON NAR
Accuracy
FTC v v v v X LM>NLI X X
NTVC v v v v
NPC v v v v X X
Complexity
Fragments v 4 v v X LM>SLI X X
Single clauses v v AM>SLI AM>NLI X SL>LM X X
Two clauses v v v v X X X X
Utterance errors X X v SLI>AM ~ SLI>LM X X X
Subord index - X _ AM>SLI - X i X

Note v' = significant difference identified between groups: no significant difference
identified between groups; differences betweenviddal groups indicated.
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Table 7.2. Significant narrative structure variables for the FROG and CAT narratives

Variable Differentiator of:

Development I mpairment Disorder/ Diagnostic

Experience Category

FROG CAT FROG CAT FROG CAT FROG CAT
Structural 4 v 4 4 SLI>LM X X X
level
Organisation v v v v v X X X
level
Key event v v v AM>NLI NLI>LM X X X
score
Information 4 v 4 4 SLI>LM X X X
score
Erroneous v v v NLI>AM X LM>SLI X NLI>SLI
ties
Lexical 4 X X X SLI>LM X X X
complete
Pronominal v v v AM>SLI  SLI>LM X X X
complete
Pronominal 4 X 4 X X X X X
erroneous

Note v* = significant difference identified between groups: no significant difference
identified between groups; differences betweenviddal groups indicated.

DIFFERENTIATION OF SLI FROM NLI
The NLI group performed more poorly than the Sldug on some variables
analysed, but the differences were not significihts suggests that any differences
were merely a matter of degree of severity, anthody not sufficient to entertain
the notion that LI in children with SLI may be quadively or categorically different
to the type of LI that occurs in children with NLThis finding supports the
hypotheses that there would be no differences letwhildren with SLI and NLI on

morphosyntactic or narrative measures.

Morphosyntax
None of the language variables focusing on granualaéiccuracy, utterance
complexity or utterance level errors differentiated SLI and NLI groups from each
other. This is consistent with other researchers tdwve found common profiles of
language characteristics or response to interverftio children with SLI and NLI
(Bishop, 1994b; Cole et al., 1990; Fey et al., 1%thard et al., 1998; Tomblin &
Zhang, 1999).
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The findings of this research did not support thelihgs of Rice et al.
(2004), who found that children with NLI has sigoagintly poorer finite tense
accuracy than children with SLI.. However, Riceaktdid not match the SLI and
NLI groups on any language measure, which may leestburce of apparently
conflicting findings. The differences they idereifi could be due to differing degrees
of severity rather than to diagnostic group chanstics. This thesis showed that
when SLI and NLI participants were matched for sgyef language impairment
(on MLU and the CELF-P), there were no significatifferences in their
grammatical profiles. Other studies, reported ia literature review, have found
similar patterns of morphosyntactic deficit in Ll different aetiologies (including
Down syndrome, Williams syndrome, autism, intelleatt disability and brain
injury). This suggests that when language abitgompromised, there are common

areas of vulnerability regardless of the cause.

Narrative

The SLI and NLI groups were similar on all measuwésarrative structure
and information. Only one variable, from one naveat indicated significant
differences between the two LI groups: the NLI grqaroduced significantly more
erroneous cohesive ties than the SLI group in tA& @arrative. It is difficult to
determine whether this is an important differenoe,whether it represents an
anomaly in the data, against the pervasive patiesimilarity. Considering the fact
that the CAT narrative elicited fewer impairmentdadgisorder/experience effects
than the FROG narrative, it is more likely to be amomaly. This needs to be
confirmed by further research. If the differencecohesive adequacy identified for
the CAT narrative, is a valid one, then it suggéisés the SLI group had a greater
mastery of cohesion than the NLI group. It alsogasgs that the picture support
provided by the FROG narrative was helpful to tHd droup, in comparison to the
open-ended nature of the CAT narrative.

The lack of differences between the SLI and NLIup® suggests that oral
narrative production is primarily a language-bapeakcess, not affected greatly by
differences in non-verbal cognition. The fact thatrative structure and organisation
did not differ between the two groups suggests thay are more influenced by
linguistic ability, the ability to verbalise thergtture, than by non-verbal cognitive
skills. However, narrative structure was more adeann the LI groups than the LM
group, suggesting that there may be more thaneninaguistic ability involved, in

the form of experience and learning.
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The findings indicate that when language breaksrddwdoes so in very
similar ways, across a range of narrative measuegsaydless of whether or not non-
verbal cognition is also an area of deficit. Lirgjig ability and non-verbal cognition
appear to operate somewhat independently of edwdr.dflonetheless, it should be
noted that the NLI group often performed at a lowarel than the SLI group,
although the differences were not sufficient tosignificant. This could mean that
the measures used were not sensitive to validrdiffees, or that the participant
groups were not large enough to detect the diftmenHowever, variance in both
groups was high, suggesting that heterogeneity individual differences are a
feature of both SLI and NLI. This also raises tlosgibility that sampling variations
could lead to different results among small studies

DIFFERENTIATION AND IDENTIFICATION OF LANGUAGE
IMPAIRMENT
The SLI and NLI groups were distinguished from #ie group on most
measures, showing that these measures were effeatividentifying LI. This
supports both hypotheses that the two LI groupslavdiifer significantly from an

AM group on morphosyntactic and narrative charasties.

Morphosyntax

Grammatical accuracy successfully discriminateddotin with both SLI and
NLI from the AM group. This finding is consistenitiv other researchers (Bedore &
Leonard, 1998; Eadie et al., 2002; Rice & Wexl&9@Db; Rice et al., 1995; Rice,
Wexler et al., 1998).

The three composite measures of FTC, NTVC and NIz wonsistent in
identifying LI across the SLI and NLI groups in bdhe conversation and narrative
contexts. It is interesting to note that it was opaty the finite tense morphemes,
identified by researchers (Bedore & Leonard, 1%®8¢ et al., 2004; Rice, Wexler et
al., 1998), but the use of other grammatical mompdee as well that were able to
differentiate the LI groups from the AM group. Tiesconsistent with the findings of
Bedore and Leonard (1998), who also found a sicpnifi difference between an SLI
and AM group for NPC, as well as FTC. This findiaggues that grammatical
impairments in LI are far reaching across a ranggrammatical morphemes, and
not only restricted to finite verb tenses, as tlgaiments of Rice and colleagues often
seem to suggest (Rice, 2000; Rice et al., 2004g Ric al., 2005). While the
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difference in actual percentage correct was gre&ed=TC, statistical differences
for all three composites were significant.

The lowest accuracy levels for, FTC were consisteith other research
findings that difficulties with the finite tense eemorphology is a distinctive feature
of SLI. Accuracy levels in this research were mostl similar magnitude to the
accuracy levels reported for children with SLI byc&k and colleagues (Rice &
Wexler, 1996b; Rice et al., 1995; Rice, Wexler ket B998) and by Eadie et al.
(2002).

The ability of inflection morpheme accuracy measufieTIC and NPIC) to
differentiate LI across a range of contexts wastéd) due to low numbers of OCs.
This suggests that the composite measures FTC, NANdONPC are more useful for
diagnostic purposes as they provide a larger datéos analysis. The FTC measure
better accounts for normal variations in the pgréint's choice of tense and aspect
(e.g., ED, 3S, AUX plus ING). The number of OCs fegpecific grammatical
morphemes may also vary according to the natutbeofjenre (e.g., more past tense
in narratives and less in play-based conversaléss; present tense in narratives and
more in play-based conversations) and the styléhefspeaker (e.g., simple past
tense with regular or irregular marking versus gasiliary with continuous aspect).

Some measures of utterance/c-unit complexity wememeffective at
identifying LI than others. The findings were catent with other researchers who
found that children with LI produce less completetdnces than children with TDL
(Greenhalgh & Strong, 2001; Manhardt & Rescorla@)ZMarinellie, 2004, 2006;
Reilly, Losh et al., 2004). Proportions of fragneahd two-clause utterances/c-units
were effective measures for differentiating LI irothh the conversations and
narratives. The proportion of single-clause utteesn differed in its ability to
differentiate both SLI and NLI from the AM group.

Utterance level errors in conversations were affecit identifying LI in both
the SLI and NLI groups. Utterance level errors arratives differentiated the SLI
group from the AM group but did not differentiateet NLI group from the AM
group. This suggests that utterance level errors¢lwrepresented confused syntax
and/or semantics, may be a stronger feature oftsdmh NLI. The subordination
index for the narratives also differentiated thd §loup from the AM group but did
not differentiate the NLI group from the AM groupeasons for inconsistency across

the SLI and NLI groups for the subordination inde# not clear.
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Narrative

Most broad measures of narrative structure andrmmddon were effective
identifiers of LI across both narratives. These snees were structural level,
organisational level, and information scores. B SLI and NLI groups produced
narratives that were, in comparison to the AM grdagps goal directed, less complex
and less elaborated. These findings are consisténtothers who have found that
children with SLI produce less mature and more lyooonstructed oral narratives
than age-matched controls (Copmann & Griffith, 19Bdes, 1987; Manhardt &
Rescorla, 2002; Merritt & Liles, 1987).

The key event score was also inconsistent at iyergi LI across both the
SLI and NLI. The findings suggest that differengesperformance on the CAT
narrative were more subject to individual differemcand less subject to the effects
of language ability or impairment than was the das¢he FROG narrative. The key
event score (adapted from Boudreau & Hedberg, 1928) effective at identifying
LI in the FROG narratives. These results differ samat from those of Boudreau
and Hedberg who found no significant differencesveen children with SLI and
TDL in the key event scores but significant diffezes for the total event score for
the FROG narrative. The SLI group attained lower &eent scores for this research
than a similarly aged SLI group in Boudreau and béed’'s research, while the AM
group attained similar scores. The different rasnifly be attributable to the fact that
Boudreau and Hedberg used a retell task whereasrébearch used a generation
task. The comparative findings suggests that aateer generation task is more
challenging than a retell task and more effectivesleiting differences between
children with LI and an AM group. Narrative genévatis believed to be more
demanding of processing capacity, which has begiidated as a causal factor for
LI (Eaton et al., 1999; Hudson & Shapiro, 1991; nkin, 1995; Naremore, 1997;
Ripich & Griffith, 1988; Shapiro & Hudson, 1991).

The information score from both the FROG and CATrataves were also
effective at identifying language impairment. Bdite SLI and NLI groups produced
significantly less information than the AM grouphi3 result is consistent with the
findings of other research (Boudreau & Hedberg,9)99

The cohesive measure was inconsistent in its yiditdentify impairment in
both the SLI and NLI groups across both narrati&shesive adequacy, measured
by the percentage of erroneous ties, was succasdgfigntifying impairment in both
the SLI and NLI groups for the FROG narratives. Témults for the FROG narrative
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are consistent with the findings of other researciao have identified that children
with SLI produce less adequate cohesive ties thair ige-matched peers (Liles,
1985; Olley, 1989; Paul et al., 1996; Paul & SmitB93; Strong & Shaver, 1991).
For the CAT narratives, the NLI group was distirsingd from the AM group based
on cohesive adequacy, but not the SLI group. Tble dé consistent findings for the
CAT narrative may be explained by the shortnesthefnarratives, which provided
fewer cohesive ties.

For the FROG narrative, analysis of cohesive sjraseindicated impairment,
in both the SLI and NLI groups. The SLI and NLI gps produced proportionally
more erroneous pronominal ties. For the CAT nareathe am group produced more
complete pronominal ties than the SLI group. A kighroduction of erronewous or
ambiguous pronominal ties was also identified deadure of LI by Norbury and
Bishop (Norbury & Bishop, 2003).

Summary
Impairment effects were evident for variables meagu grammatical
accuracy and complexity, and narrative structunégrination and cohesion. The
cohesion measure was an effective discriminatotierFROG narrative, but not for
the CAT narrative, advising against the use of @#T narrative for diagnostic

purposes.

DIFFERENTIATION OF DELAY OR DISORDER

There was little evidence from this thesis to ssgghsorder patterns, as
might be reflected in one or both of the LI groygesforming more poorly than the
younger LM group. It is possible though, that indual profile differences may be
lost in the group statistics. The LI groups perfedrsimilarly to the LM group on
most variables, suggesting that these variables vaerminated by impairment
effects, and subject to a delayed pattern of dewvednt.

The LM group performed at a significantly highevdethan the SLI or NLI
group on two measures of morphosyntax, but theffereinces were not consistent
for LI group or across tasks. In particular, thel §toup performed better than the
LM group on several narrative measures. This suggas advantage from more
years of experience and exposure to oral narratared partially supports the

hypothesis that both the SLI and NLI groups woufted significantly from the LM
group.
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Morphosyntax

The morpheme accuracy measures did not differentiath LI groups from
the LM group. However, the FTC measure from theatmes differentiated the NLI
group from the LM group, with the NLI group achiegilower levels of accuracy
than the LM group. This suggests that the NLI groxapl greater difficulties with
finite tense than expected with a delay patternijemie SLI group did not. The
finding of many similarities among the SLI, NLI ahd/ groups suggest that the
grammatical impairments are abilities at the low ehthe continuum.

This finding differs from other researchers thavehadentified significant
differences between SLI and LM groups for both ¢easd non-tense morphemes
(Eadie, 1999; Eadie et al., 2002; Rice, 1997; Ric®Vexler, 1996b; Rice et al.,
1995). The reasons for the different results ateentirely clear, but may be due to
sampling variation. The heterogeneous nature oftadether with small sample
sizes, may mean that this research had a diffédeatv’ of LI profiles. Different
tests used to determine language ability and nobavability across research studies
also contribute to variability in sample select{@mam et al., 1993; Cole et al., 1995;
Conti-Ramsden et al., 1997; Howlin & Cross, 1994rMlIl & Plante, 1997). MLU
was the primary matching variable used by otheraehers for studies of
morphosyntactic accuracy, and used to match thgraups with the LM group in
this study. Matching of raw scores of age equivial®m a comprehensive assessment
of language ability may be required to achieve aemigorous matching between LI
and LM groups.

The lack of significant differences between the did LM groups is,
however, compatible with the findings of Beverlydawilliams (2004). Beverly and
Williams found that young children with SLI with MUs below 3.00 had higher
accuracy for BE than younger children with TDL nietd for MLU. Their
explanation was that processing limitations acedanstraints that facilitated early
morphological mappings, termed the ‘less is moogoant. These constraints were
effective at facilitating learning because the dHilattention is focussed on smaller
elements of the input. The children in this reskdrad severe LI, some with MLUs
below 3.00 (down to 2.37), and therefore possiblyject to this effect.

A noteworthy longitudinal study (Rice, Wexler et, d1998) also showed that
difference or similarity between SLI and LM grouparied over time, suggesting

that this distinction may lack stability. Differezx between the SLI and LM groups
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were not significant for younger children with Slbut were significant from six
years of age.

The influence of learning experiences is an alt&raaxplanation for young
children with SLI and LM controls. In comparing €ar-old children with SLI to 2-
year-old children with TDL, Beverly and Williams (@4) were effectively
comparing one group to another with half their geaf life experience. The LM
group was very young and both groups were at a early period of language
development, still using many single and two-wotignances. Young children with
SLI have had a much greater exposure to languaget,inincluding tense
morphemes, over time than younger children matdbedMLU. This longer time
period may be an advantage to children with SLI witempared with a much
younger control group. Younger, MLU-matched chitdieave had a shorter period
of exposure to language and may focus on differimatures of language
performance such as lexical and syntactic developnaad less on morphology. A
comparable measure of vocabulary across the twapgroould have contributed to
this explanation, but was not included in this aesk. The limitations of MLU as a
sole matching variable have been raised befora{@kt al., 1993).

The measures of utterance complexity did not ctarsily differentiate both
LI groups from the LM group in the conversationsl ararratives. However, in the
narratives, the SLI group produced significantlyrenoomplex c-units (more single
clauses, and less fragments) than the LM grouplevthe NLI group was similar to
the LM group. This has some consistency with Fewple{2004) who found that
children with SLI produced significantly more coraplc-units than children with
NLI. In the conversations, the SLI group also preetlisignificantly more utterance
errors (semantic and syntactic) than the LM group.

This higher incidence of utterance errors in thé &loup is interesting. It
suggests that children with SLI, in producing mooenplex utterances than expected
for their MLU, also produce more semantic and sstitaerrors. This is also
suggestive of trade-off relationships and suggedtiv some level of disorder in the

syntactic abilities of children with SLI.

Narrative
Comparisons between the LI groups and the younlyegioup showed some
evidence that narrative structure was not as vabierto LI, as suggested by MLU.
The LI groups showed the benefits of developmemteturation and more

experience with narratives, by producing more caxphnd more goal directed
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narratives than LM group. The LM group did not astei higher results than the LI
groups on any narrative structure measures. Thetat more narrative measures
were subjected to thexperience effecfor the SLI group than the NLI group
suggests that the NLI group were less able to Ifefefm experience with
narratives, or that their non-verbal cognitive digdi had an impact on their narrative
development.

Disorder effects were not evident for any narratmeasures. However,
experience and maturity effects were evident fonesmarrative measures. Both the
SLI and NLI groups produced FROG narratives thatewsignificantly more
complex than the LM group, measured by organisatioraddition, the SLI group
showed greater evidence of more complex FROG magtas significant
differences were also evident for structural lewsd information score. These results
are similar to the finding that children with Doveyndrome produce structurally
more complex narratives than LM groups (BoudreaCl8apman, 2000; Miles &
Chapman, 2002). Comparisons of children with SLN&t to LM groups were not
evident in the literature for narrative structungl anformation.

The cohesion measures were not consistent at elitiating between the LI
groups and the younger LM group across both nagmtiMost measures did not
differentiate any disorder or maturity effects. pigs having similar grammatical
skills and similar lexical diversity, the SLI grogpoduced narratives that were more
cohesive than the younger LM group.

Specific measures that differentiated the SLI and droups in the FROG
narratives were the percentage of complete lexacal pronominal ties. Cohesive
adequacy also differentiated the SLI and LM groupshe CAT narratives for the
percentage of erroneous ties. This suggests thldtaimwith SLI have less difficulty
keeping track of characters and applying appropiahesive strategies than the LM
group, whereas the NLI group perform similarlyte LM group.

Less experience and experience with narrativesoatehor preschool may
have contributed to the LM group performing morenbp than the LI group on
measures of narrative structure and cohesion.dossible that the LM group could
have performed better than the LI group on a dismtask that was easier for them,
such as a personal event narrative or recounticéisn@l narratives have been
identified as a more challenging task for 3-yealsofAllen, Kertoy, Sherblom, &
Pettit, 1994; Berman & Slobin, 1994; McCabe & Rwdli 1994). More importantly,
the findings show that narrative structure and saire are less vulnerable to the
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effects of SLI than morphosyntactic skills. Thissa@ot evident for the NLI group.
The better NVCA of the children with SLI seems &vé assisted them in structuring
their narratives.

While comparisons of children with LI and younge¥l Igroups are common
for studies of morphosyntax, few researchers hangpared the narrative abilities of
children with LI to the narrative abilities of a LMroup. The findings of this
research has congruency with research that hasifiddrnthat people with Down
syndrome produce more complex narratives than rmmnldmatched for MLU
(Boudreau & Chapman, 2000; Miles & Chapman, 20@jnilarities have been
identified for cohesive skills, in comparison touyger language-matched children,
for children with SLI (van der Lely, 1997) and ah#n with Down syndrome
(Boudreau & Chapman, 2000), findings which are fudy consistent with this

research.

Implications

Some differences between the SLI and NLI groups saiggested by the
comparisons between the LM group and each LI grébp. differing results for the
LM-SLI and LM-NLI comparisons suggest that, in caripon to NLI, children with
SLI may achieve higher accuracy for finite tensedpce more complex syntax,
produce more syntactic errors, and produce naewmtithat have more complex
structure and better cohesion. There is some densig here with researchers who
have identified that children with SLI produce mortemplex utterances than
children with NLI (Fey et al., 2004), and that cnén with SLI attempt more
complex utterances and produce more errors thaldrehi with an intellectual
disability (Kamhi & Johnston, 1982). Research cormgathe narrative skills of
children with SLI or NLI with LM groups was not @ent in the literature.

Summary
Disorder effects were not evident for most variabigeasuring grammatical
accuracy and complexity. However, experience antlration effects were evident
for the SLI group for some variables measuringatare structure, information and
cohesion in the FROG narratives. These effects wess evident for the CAT
narrative, which is consistent with the findings fewer impairment effects for this

narrative.
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DIFFERENTIATION OF DEVELOPMENTAL DIFFERENCES
Many of the variables studied were effective atedéntiating developmental
differences. The most consistent group differeneespss the range of measures

examined, were for comparisons of the AM group itk LM group.

Morphosyntax

As for the impairment differences, the compositeuaacy measures (FTC,
NTVC, and NPC) were effective in discriminating d®pmental differences, in
both the conversations and narratives. The AM grag expected, were more
accurate in their use of grammatical morphemesh Bimite and non-finite verb
phrase morphemes discriminated between these groupsoth contexts The
accuracy levels determined in this study for indial morphemes for the FTC
composite for the AM and LM groups, were similamiragnitude to those reported
by other studies of similarly aged children in Clea2.

Few of the researchers that examined an AM and LUiumg actually
compared these two groups as they focussed pnmanl making comparisons
between the AM and SLI, and between the LM and @bups. Rice and Wexler
(Rice et al., 1995) found that BE, 3S and ED wereetbpmentally discriminating,
while Leonard et al. (Leonard et al., 1997) fouhdttCOP, 3S, IP and ART were
developmentally discriminating. The findings of ghihesis were congruent with
these findings. Full comparisons with other redeers were not possible, because
examination of developmental effects for the contpeswas not evident in the
literature. The evidence suggests that for langsageples, whether conversations or
narratives, broader composite accuracy measurevidpromore consistent
information than accuracy measures for individuabrphemes and narrower
composites. This is most likely because the contpaoseasures are based on a larger
data set of obligatory contests and less vulnerablebias resulting from an
insufficient sample base.

Several utterance complexity variables differeptlat developmental
differences in the conversations and narrativesnatyg the proportion of single
clause utterances, two-clause utterances and fragne some methods of language
analysis, fragments are excluded from analysis (&g, 1974; Loban, 1976), but the
evidence of this thesis shows that fragments wergreng feature of younger
children’s language (a third of all utterances iyear-olds) and a significant

differentiator of developmental change.
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A direct comparison of specific complexity measuneth other researchers
is difficult because of the variety of methods usedwever, the finding of more
complex clausal structure in the AM group, comparethe LM group is consistent
with the understanding that syntactic complexityeleps with increasing age (Scott,
1988a). Since the AM and LM groups were clearlyedéntiated on MLU for the
conversations, the effectiveness of mean lengttcqant (MLCU) for the narratives
in differentiating developmental differences wapented.

The lack of developmental differences for the sdbation index has
consistency with researchers who found a signifiege effect for the subordination
index in children age 3 to 7 years, but not betwserall age differences (James,
Watchman, Decelis, Gliddon, Kittel, Rayner et &001). This measure excludes
fragments, which were a strong feature of earlglage development. The findings
suggest that this measure is not well suited tatifjeng differences in the younger
years.

In contrast to the findings for impairment diffecexs, utterance level errors
were an insignificant feature in the language samspf the AM and LM groups. The
percentages of utterance level errors (i.e., seamanwbrd order or undetermined
errors) were extremely low and did not differeidietween the AM and LM

groups.

Narrative

Clear and consistent developmental effects weraleati for narrative
organisation and structure for both the FROG and @aArratives. The AM group
produced narratives that were more frequently goakcted and structurally more
complex and elaborated than the LM group. Thesdteeshowed that the narrative
stimuli and measures used were sensitive to changearrative skill development.
These results are consistent with the body of rekethat has documented the
progression of narrative structure with age in ypwhildren (Berman & Slobin,
1994; James, 1999; James, 2001; Peterson & McQ&®4,; Shapiro & Hudson,
1991). The wide range of narrative levels is cdesiswith researchers who have
found wide variation in narrative levels for 5-yedds (Berman & Slobin, 1994;
Johnson, 1995; McCabe & Rollins, 1994). Higher infation scores for the AM
group, in comparison to the LM group are also cstesit with expected development
in narrative vocabulary and content (Renfrew, 1991)

The median structural level for the CAT narratiy@®duced by the AM

group @bbreviated episodewas the same as for the 5 year olds in Jamedy stu
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(2001). However, the range of narrative levels poedl by the AM group was
broader (fromdescriptive sequencé multiple episode than for James’ study
(descriptive sequenc® complex episode The LM group (2;7 to 3;6 year olds)
produced narratives at lower levels than the 3-péds in James’ study (3;0 to 3;11)
with a median narrative level efolated descriptioffcompared t@action sequenge
and narrower range of levels framfusalto fragmentedcompared to ranging from
isolated descriptionsto complex episode A similar comparison of narrative
structural levels for the FROG narrative was nasilule as other researchers used
varied methods of analysis. However, other reseaschhave demonstrated
developmental differences using the FROG narrgBezman & Slobin, 1994).

Two young children from the LM group refused tol &l CAT narrative,
while there were no refusals for the FROG narrativérom older children in the
other groups (AM, SLI and NLI) for the CAT narragivThe proportion of CAT
narrative refusals for the LM group was similarth@ proportion noted by James
(2001). The younger children also sometimes preteabout the task (e.g., “not look
any more”) or sought escape (e.g., a toilet tripd aften needed coaxing to persist
with the narrative (e.g., “Terrific, tell me morg.The relatively high proportion of
ending statements (e.g., “the end”, “finished”) the LM group for the FROG
narrative may indicate a sense of relief that litmg) task was finished.

Many of the LM group expressed a preference fdiodige with the examiner
about the narrative, rather than produce a monelogihey asked questions about
the narrative (e.g., “what’s that?”) or demandeat tine examiner tell the narrative
(e.g., “you tell me”). This is consistent with Psien who found that reliance on
prompts decreases with age (Peterson, 1993). Tiamae on prompts and higher
rate of refusals in the younger children indicateat oral narrative tasks are
challenging for young children. It has been argtlest conversationally prompted
personal event narratives (recount/account) areoee rappropriate and successful
genre for preschoolers than fictional narratives,tleey deal with more familiar
events and experiences (Allen et al., 1994; McGaB®llins, 1994).

The adequacy of cohesive ties showed developmefitdts for both the
FROG and CAT narratives, with the older AM groumgrcing significantly less
erroneous ties than the younger LM group. The figsliof this thesis were consistent
with other researchers who found a higher inciden€ecohesive errors and
ambiguity in younger children and an increase ie #bility to use pronominal
reference with age (Karmiloff-Smith, 1986; Peterg@obodsworth, 1991; Shapiro &
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Hudson, 1991; Wigglesworth, 1990). The AM groupeefively demonstrated
greater mastery of the pronominal cohesive syskem the LM group in their higher
use of complete pronominal ties, and lower useraneous pronominal ties. High
use of pronouns was expected in the shared botkrpicontext, which Armstrong
described as “common when interlocutors share dheeghysical space and can see
what is being referred to” (2005, p. 140). The old& group were able to use
pronouns cohesively, without presenting ambiguatigile for the younger LM group
the referents for the pronouns often were not clear

The less consistent developmental effects for tAd @arrative are most
likely explained by the short length of the CAT nadives. A greater number of
utterances provide more opportunities for cohesiee and a larger data set from
which to analyse accuracy. A small data set is niikedy to produce anomalies or
inaccurate results. This factor may have affectesl ability to detect cohesive
differences in the CAT narratives. The higher dignef cohesive ties in the AM
group, compared to the LM group is consistent witkielopmental changes reported
by others (Peterson, 1993; Peterson & Dodsworth]1 )19

The higher use of complete lexical ties for the ER@arrative most likely
reflected the larger number of characters depictatiis narrative than in the CAT
narrative. Lexical, rather than pronominal cohessorequired in the FROG narrative
when switching reference from one character totsroin order to avoid ambiguity.
Again, this suggests that the way in which highpedfic variables or devices are
used in narrative will vary for different stimulA broader measure, such as the
overall cohesive adequacy, was more applicableoth barratives than individual

cohesive strategies.

Summary

Developmental effects were evident for a range afiables measuring
grammatical accuracy and complexity, and narrasweicture, information and
cohesion. As for the impairment differences, moaerative structure, information
and cohesion variables were effective discrimireafor the FROG narrative, than
for the CAT narrative. This suggests that the tatt@rative stimulus is less useful
for diagnostic purposes. The broader narrative aoreaswere more consistently
discriminating than narrower measures such as oahefrategy. The identification
of developmental effects for a range of variablabdates their ability to measure

differences in linguistic characteristics in youwtgldren.
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OBLIGATORY CONTEXTS FOR GRAMMATICAL MORPHEMES

The provision of obligatory contexts (OCs) has img@oce in the provision of
sufficient data from which to analyse grammaticaedfigiency. The grammatical
analysis for this research was somewhat compromisethe poor availability of
OCs for some grammatical morphemes, in the nagstiVhe low numbers of OCs,
however, were consistent with the reports of otlesearchers (Eadie et al., 2002;
Ingram & Morehead, 2002; Rice et al., 1995). Lowsdf narratives suggests that
small narrative samples are not well suited to gpecific study of small sets of
grammatical morphemes.

The composite measures of finite tense morphemé&€)(Fon-tense verb
morphemes (NTVC) and noun phrase morphemes (NP@ wech more viable
across both the conversations and narratives, bedawey drew together the wider
range of options for grammatical encoding, creasirsyfficient pool of OCs. This is
particularly important for tense marking where omre more tenses may not be

attempted because of a preference for another.tense

SUMMARY

The results of this research are summarised agé#mesthypotheses and
research questions that shaped this thesis, ineTaBI for the first hypothesis and
Table 7.4 for the second hypothesis. This resederhonstrated that children with
SLI and NLI could not be differentiated diagnosiigabased on the language
characteristics explored, because the pattern stetteof their morphosyntactic and
narrative deficits was similar. Although the NLIogp obtained slightly poorer
results than the SLI group for many measures ofphmmsyntactic accuracy and
complexity and for oral narrative structure and exin, none of these differences
were significant.

However, control group comparisons did reveal sdifferences of interest.
Many variables that were effective at identifying Wwere consistent with other
researchers, and were also effective at identifydeyelopmental differences.
Against this pattern, utterance level errors wepadicular feature of LI, but not a
feature of normal development.

Differences between children with SLI and youngeM Lcontrols for
morpheme accuracy were identified inconsistentlpther researchers (Eadie, 1999;
Leonard et al.,, 1997; Rice & Wexler, 1996b). Instihésearch, the SLI and NLI
groups could not be differentiated from the LM grdoased on general language

sample or morphosyntactic measures. ComparisomgebrtSLI and LM groups for
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oral narrative structure and cohesion were rat@enliterature, yet were a source of
significant differences in this research. The Stdup produced oral narratives (in
response to a wordless picture book) that were nstmecturally complex and
cohesive than the LM group. These differences weteaeplicated between the NLI
and LM groups.

The composite morpheme accuracy measures, and ragasucomplexity
using proportions of fragments and complex utteganwere consistent in their
sensitivity to developmental and impairment effeciore consistent group
differences for the narrative features were obthiinem the problem based wordless
picture book (“Frog where are you?” by Mayer [FRQ®&]an the problem-based
single scene picture showing a cat stuck in a[Cad].

Table 7.3. Summary of results for the first hypotheis and associated questions

Hypothesis 1 Answer

The morphosyntactic characteristics of childrerhvdt| and those of children TRUE
with SLI will not differ on like tasks.

However, the morphosyntactic characteristics ot Ll groups will differ
significantly from:

age-matched (AM) and TRUE
language-matched (LM) children with normal languabgities. FALSE
Questions:

1. Are there differences in the use of finite verlpedfically, accuracy of NO

copulas, auxiliaries, regular past tense and pe@rgon singular?

2. Are there differences in the use of non-tense watphemes: specifically, NO
accuracy of the progressive verb aspegiand modals?

3. Are there differences in the use of bound andiimegohemes in noun and NO
adverbial phrases: specifically, accuracy of pkjrgenitives, articles, and
pronouns?

4. Are there differences in clausal complexity: sgeaify, proportions of NO
fragments, complete and complex clauses and therdination index?

5. Are there differences in the proportion of utteatevel errors of a syntactic NO
or semantic nature?

6. Are some morphosyntactic language variables ma@idiinating than YES
others for achieving a differential diagnosis o? LI
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Table 7.4. Summary of results for the second hypo#isis and associated questions

Hypothesis 2

Answer

Levels of narrative structure and adequacy of dohas oral narrative tasks will TRUE

not differ between children with NLI and childrerithvSLI.

However, the narrative features of the two LI gowill differ significantly
from:

age-matched (AM) and TRUE

younger language-matched (LM) children with nortaaguage abilities. TRUE

Questions

7. Are there differences in the structural complewityheir oral narratives: NO
specifically, narrative structure, and type andjfiency of narrative
components?

8. Are there differences in the information contentredir oral narratives: NO
measured by number of information items againstegklist?

9. Are there differences in their ability to maintalire identities of narrative MINOR
characters: measured by adequacy of cohesive ties?

10. Are some narrative language variables more dispdtimig than others for  YES

achieving a differential diagnosis of LI?
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CHAPTER 8: RESULTS AND DISCUSSION: EFFECTIVENESS
OF VARIABLES IN CLASSIFYING LANGUAGE IMPAIRMENT

This chapter presents an exploration of variabiegrder to determine those
that were most effective at identifying languag@amment (LI) in the SLI, NLI and
high SLI (HSLI — higher CELF-P scores than the rhatt SLI and NLI) groups.
Since there was no evidence of significant diffeemnbetween the SLI and NLI
groups, the diagnostic question of interest is timsvidentification of a LI in the SLI
and NLI groups.

A discriminant function analysis was conducted donumber of models to
determine which was most effective. One model aaudeexcellent classification,
with 100% specificity and sensitivity for a combiioa of selected morphosyntactic
variables from the conversations and narrativecire, information and cohesion
from the combined FROG and CAT narratives. The @secfor progressively
examining the effectiveness of the variables wid Hescribed, before finally
presenting the most effective model.

SELECTION OF VARIABLES

The initial variables for analysis were selecteahfrthe range of language
domains explored that were also effective at atigisignificant differences between
the AM and LI groups. Two composite measures ofpghosyntactic accuracy were
selected for analysis, the finite tense composiieC), and non-tense verb composite
(NTVC). Measures of morphosyntactic complexity stdd for analysis were MLU
and percentage of fragments (FRAG). Three narrasivacture measures were
analysed for each narrative: narrative organisa{ORG) erroneous (ERRCOH)
cohesive ties and information score percentage @NHhese variables were each
analysed separately to examine the effectivenessindividual variables in
identifying LI. A key to all variable abbreviationsed for the discriminant function
analysis is included in the Glossary at the begigmif this thesis.

INDIVIDUAL VARIABLES
The discriminant function analysis results for indual morphosyntactic
variables are shown for the conversation samplécalrle I-1 and for the narrative
samples in Table I-2 in Appendix I. None of thegnmeasures for morphosyntax

were effective identifiers of LI, as sensitivity meebelow 80% for the measures. All
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four morphosyntactic accuracy and complexity vdesathad higher specificity for
TDL than sensitivity to LI.

The only single narrative sample variable that aasffective classifier for
both narratives was INFO, with fair specificity fobL (85.7%) and good sensitivity
for LI (91.2%). The FROG narrative ORG variable vaés0 an effective identifier of
LI with fair to good specificity and sensitivity.h€ single morphosyntax variables
from the combined narratives of FTC, NTVC and FRAf®re not effective
classifiers: although they had fair to excellergaficity, they had poor sensitivity to
LI

COMBINATIONS OF VARIABLES

Combinations of Morphosyntactic Variables

The most effective discriminant function analysiesults for paired
combinations of morphosyntactic variables are shmwrable I-3 in Appendix I. All
combinations achieved fair to excellent specificiiyt the only combinations to also
achieve at least fair sensitivity to LI were MLUBBRRRAG from the conversations
(specificity of 90.5% and sensitivity of 82.4%),dafrTC and MLU from the
narratives (specificity of 90.5% and sensitivity &2.4%). This latter combination
was determined an effective identifier of LI by Beel and Leonard (1998), but it fell
short of the effectiveness criteria for the conagoh sample (specificity of 95.2%,
sensitivity of 79.4%).

Combinations of Narrative Variables

The discriminant function analysis results for camations of narrative
structure and cohesion variables for the each efRROG and CAT stories are
shown in Table I-4 in Appendix I. Specificity andnsitivity were lower for the
individual narratives, than for the narratives camed. The FROG narratives also
had higher specificity than the CAT narratives fdf combinations. The most
effective classifiers for each individual narratmere the combination of the three
variables of ORG, INFO and ERRCOH (specificity Ot®% and sensitivity of 94%
for the FROG narrative; specificity of 80% and stwity of 93.3% for the CAT
narrative) and the combination of INFO and ERRCQHec(ificity of 95.2% and
sensitivity of 91.2% for the FROG narrative; spety of 85% and sensitivity of
90% for the CAT narrative). A combination of thee@ narrative measures from
both the FROG and CAT stories had the greatesttefémess for classification,
namely ORG, INFO and ERRCOH, with specificity oP8%and sensitivity of 96.7%.
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Combinations of Morphosyntactic and Narrative Variables

The discriminant function analysis results for camaltions of variables from
the conversation and FROG narrative samples angrshoTable I-5 in Appendix .
Results for combinations of variables from the @sation and CAT narrative
samples are shown in Table I-6 in Appendix |. Adimbinations were effective
classifiers of LI and TDL.

For the FROG narrative, the most effective comhbamatvas MLU and
FRAG from the conversations, plus ORG, INFO and ERRI from the FROG
narratives (specificity of 95.2% for TDL and sensiy of 94.1% for LI). For the
CAT narrative, there were two highly effective candiions: firstly FTC, NTVC,
MLU and FRAG from the conversations, plus ORG, IN&& ERRCOH from the
CAT narrative (specificity of 95% and sensitivitl @6.7%); and secondly FTC, and
NTVC from the conversations, plus ORG, INFO and ERR from the CAT
narrative (excellent specificity of 100% and goedstivity of 93.3%).

The discriminant function analysis results for camabions of
morphosyntactic and narrative variables from thenlwoed FROG and CAT
narratives are shown in Table I-7 in Appendix IeThost effective combination was
FTC plus ORG, INFO and ERRCOH from the combinedaises (specificity of
100% and sensitivity of 96.7%). Most combinationsreveffective at classifying LI
and TDL.

Finally, a combination of morphosyntactic variabfesm the conversation
samples was combined with narrative variables flomth the FROG and CAT
stories. Results from this discriminant functioralgsis are shown in Table [-8 in
Appendix |. The most effective and parsimonious boration for classification, was
achieved for conversation FTC and MLU plus ORG, NBnd ERRCOH, with
100% specificity and sensitivity. This was the madfective classification
combination trialled, and the highest level of ectrclassification achievable.

In summary, the most effective classifiers of LdarDL with sensitivity and
specificity of at least 95% that were identified thy discriminant function analysis,

from all combinations of variables, are shown if[€s8.1.
DIAGNOSTIC EFFECTIVENESS

The Benefits of Single or Multiple Variables
Consideration of the relative effectiveness of eaeable versus multiple

variables in identifying LI brings to mind the oddlage, “leave no stone unturned”.
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The discriminant function analysis showed that mlmimation of several variables
and contexts was better than single variables single context at identifying LI.
This confirms the view that a comprehensive assessthat explores abilities across
a range of language characteristics and contexds furning over every stone) is
more effective at diagnosing LI than assessmentisiog on a single aspect of
language (Fey et al., 2004; Paul, 2001).

Assessment using a single variable, such as FT@L&t, creates too high a
risk of misdiagnosis. FTC alone was not an effectidentifier of LI. Although
specificity was good (95.2%), sensitivity was ureatably poor (67.6%), so
attempts to diagnose LI on the basis of FTC alonelevhave misdiagnosed 32.4%
of the children with LI as having TDL. Attempts dtagnose LI on the basis of the
best single narrative variable (FROG ORG) wouldehausdiagnosed 21.3% of the
participants (9.5% of children with TDL as LI, add.8% of children with LI as
TDL).

Table 8.1. Most effective classifiers of LI and TDL

Variable(s) LI TDL
Narratives ORG, INFO & ERRCOH 96.7% (29/30) 95.00%/R0) *x

Conversation FTC, NTVC, MLU & FRAG; 96.7% (29/30) 95.0% (19/20)  **
CAT ORG, INFO & ERRCOH

Narratives FTC, ORG, INFO, & ERRCOH 96.7% (29/30) 00% (20/20)  **

Conversation FTC, NTVC, MLU & FRAG; 100% (30/30)  95.0% (19/20) xk
Narratives ORG, INFO, & ERRCOH

Conversation FTC, NTVC & MLU; 100% (30/30)  100% (20/20)  ***
Narratives ORG, INFO, & ERRCOH
Conversation FTC; 100% (30/30)  95.0% (19/20) *x
Narratives ORG, INFO, & ERRCOH
Conversation FTC & MLU; 100% (30/30)  100% (20/20)  ***

Narratives ORG, INFO, & ERRCOH

Note * effective classification with at least fairespficity and sensitivity; ** very effective
classification with good specificity and sensityyit** extremely effective classification
with excellent specificity and sensitivity.

These results indicate that children with TDL rarblve difficulties with
morphosyntactic accuracy. However, the low sengitior these measures indicates
that not all children with LI have difficulties witmorphosyntactic accuracy. This
does not support the bimodal distribution mode$Sbf proposed by Rice (2000), or
support the view that difficulties with finite temsare a clinical marker of SLI.
Children with LI may have difficulties with morphgstactic complexity,

vocabulary, narrative structure or cohesion, whicgh be identified through other
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measures. The findings reinforce that a good dinkssessment is a comprehensive
one. While the parsimony associated with diagnbaged on only a single or small
number of variables holds its attractions, it wasven to provide elevated risks of
misdiagnosis.

The results of this research were less supportivethe classification
effectiveness of a small number of morphosyntaeticables than the research of
Bedore and Leonard (1998), which recommended usd 6f combined with MLU.
In comparison to the findings of Bedore and Leondéingé FTC measure for this
research had slightly lower specificity for childrevith TDL (both good) and much
lower sensitivity for LI (poor versus fair). The MLmeasure, and FTC combined
with MLU, had similar levels of specificity for TDLgood) but much lower
sensitivity for LI (poor versus good).

The results also indicate that children with TDLymexperience difficulties
with some aspects of narrative production. It migéatthat these children will have
difficulties with some aspects of discourse progturctin the classroom, despite
acceptable competency with other language skillss Tinding is consistent with
wide variation in narrative levels for 5-year-ol@erman & Slobin, 1994; Johnson,
1995; McCabe & Rollins, 1994). However, it mighs@lbe the case that these are
children with unidentified, mild language impairnt@nResolution of this dilemma is
beyond the scope of this research, and would reduirther assessment of the

individual participants.

The Combined Roles of Morphosyntax and Oral Narratve

Language impairment (LI) was most effectively idked using a
combination of key morphosyntactic measures from tonversations and key
narrative feature measures from the two narratieksted. These were broad
measures of morpheme accuracy (finite tense conte)amnd syntactic complexity
(MLU) from the conversation samples; and narratuganisation level, information
score and percentage of erroneous cohesive ties fine@ two narrative samples
combined. This supports the notion that assessafenild be broad-based, covering
a range of language characteristics in a rangermests.

The morphosyntactic variables from the narrativagas were less effective
than the conversation samples. The most effectiag te identify LI was to use
selected morphosyntactic measures from the cor@nsssamples (FTC MLU) and
selected narrative measures from both the FROGCHIH narratives (ORG, INFO

and ERRCOH). The morphosyntactic measures frontdheersation samples were
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developed from a larger number of utterances, whiely be why they were more
effective than the same measures from the narraaweples. It may be that longer
narrative samples would also provide more effeatim@phosyntactic measures.

The findings of this research differed from tho$d.ites et al. (1995). While
their measures and method differed from this stsdyne parallels can be drawn.
Liles and colleagues concluded that measures ofpmosyntactic complexity
(particularly percentage of grammatical t-unitsy asohesion (complete cohesive
ties) were more effective than narrative organisain identifying LI and TDL. This
study found that measures of narrative organisatiere singly more effective than
measures of cohesion. Measures of narrative org@msfor the FROG narrative
were also more effective than measures of morphasifa complexity. The
different findings may well be due to the differenéthodologies used, including the
narrative stimulus, selection of variables and tise of a stepwise discriminant
analysis.

Differing results for the discrimination functionnaysis across genres
(conversation and narrative) and narratives (FR@& @AT) suggest that the most
effective combinations of variables may not exaatiglicate into different clinical or
research assessment formats. However, it is aatedpthat the principle of covering
a range of language variables would apply in mostexts.

The SLI and NLI groups had less difficulty with retive structure than other
aspects of narrative production, evidenced in thg thie LI groups performed better
than the LM group on narrative structure, but nthteo linguistic measures. This
implies that children with LI may need more helghwhow to use morphosyntax for
the expression of tense and cohesion, than in batracture their narratives.

The heterogeneous nature of LI, reflected in heylells of variance for some
measures for the SLI and NLI groups, means thaame® on a small range of
characteristics as diagnostic indicators is riskReliance on a small range or
diagnostic indicators brings the risk of missingadid diagnosis. The discriminant
function analysis showed that many children withlavould not be diagnosed as

such, if a single variable, such as finite tenserenused.

SUMMARY
The most effective classifier of LI and TDL was ttembination of measures
for morphosyntactic accuracy (FTC) and morphosyiammplexity (MLU) from
the conversation samples, with narrative orgamsatevel (ORG), information

content (INFO) and percentage of erroneous cohdsege(ERRCOH) from both
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narrative samples. With a specificity and sensitiaf 100%, no children with LI
were misclassified as TDL wusing this combinationing® variables and
combinations of variables from one genre (conveysair narrative) or one narrative
(FROG or CAT) were less effective at classifyingoITDL.
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Discussion: Implications

CHAPTER 9: DISCUSSION: IMPLICATIONS FOR

DIFFERENTIAL DIAGNOSIS AND INTERVENTION
SLI and NLI could not be differentiated on the Ilsasif their language

characteristics as the pattern and extent of therphosyntactic and narrative
deficits were similar. Diagnostically, they haveehun common and there seem few
language-based clinical reasons for drawing distns between them. While the
NLI group may experience more severe difficultigsarnt the SLI group, the

differences of degree or severity were not largeugh to have diagnostic impact.
The ability to distinguish between these two diagjitogroups remains primarily in

the domain of non-verbal ability testing.

This chapter discusses the implications of theifigsl in relation to the
themes identified in the literature in Chapters2land 3. Implications for the
influence of non-verbal cognition on language pidaun and for explanations of LI
will be addressed first. Discussion of the implicas for finite tense deficits as a
clinical marker for SLI, effective measures for ghasis, and intervention will

follow. Finally, limitations of the research wiletaddressed.

THE ROLE OF NON-VERBAL COGNITION

This lack of difference between SLI and NLI suppaat model of relative
independence between language and cognition, witleirtonstraints of the variables
assessed in this research. The findings suggesintdrmaverbal cognitive abilities
have minimal influences on language and that diffees in non-verbal ability are
not indicative of differences in language charastes. Thus, propositions that non-
verbal cognition influences language, or that nerbal cognition predicts language
development, as proposed by some (Cromer, 19768al198988b; Miller &
Chapman, 1981) are not supported. This is consgjgtewever, with the findings of
others (Casby, 1992; Dale & Cole, 1991). To extdrabe conclusions to children
with severe intellectual impairments, however, m&yl be beyond the boundaries of
this research. The findings support the notion thagjuage is modular in the sense
that it is relatively independent of non-verbal ciign.

The lack of significant differences between the @bd NLI groups on a
range of narrative measures suggests that theilmatdn of non-verbal cognitive
skills to oral narrative competence, including atve organisation was limited.

These findings suggest that narrative relies hgaoil linguistic ability, consistent
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with the findings of Liles (Liles et al., 1995). iEhcontrasts with the view of van der
Lely (1997) who describes narrative discourse pgagmatic function lying outside
the modular language system (or grammatical adepnsdevice). The findings of
this research argue that oral narrative featueewiihin or, at the very least, interact
significantly with the modular language system. yhere congruent with the
findings of Norbury and Bishop (2003) who deterndirtbat a lack of differences
among three language impairment (LI) diagnosticugso(SLI, pragmatic LI and
high functioning autism) supported the notion thaguistic ability determines
narrative competence.

Alternatively, the non-verbal assessments used moayap into the types of
non-verbal cognitive skill that contribute to ndiva organisation. The role of non-
verbal cognitive ability, as measured in a visuatgrning task (Raven et al., 1995),
in organisation of narrative structure is unclederbal expression of narrative
structure requires linguistic ability. Thereforbetboundaries between linguistic and
non-verbal cognitive contributions to narrativeusture may be rather murky. One
way to tease out the relative contributions maytdecompare production of a
narrative script using visual methods (e.g., maafpon of miniatures or mimed
drama with props) with verbal production. Suchsktanay reveal how much a child
knows of how to sequence narrative events, indegrghdof their verbal skills.

Notwithstanding the lack of significant differendastween the SLI and NLI
groups, there is some evidence of differences imatige measures, based on non-
verbal cognition. The LM group produced FROG narest with significantly
simpler structure and poorer cohesion than thegsalip who had higher scores on
the Ravens’ Coloured Progressive Matrices (RCPM),performed similarly to the
NLI group who were matched on both RCPM scoresekag MLU. This suggests
the possibility of relationship between non-vertagnition and narrative skills, with
non-verbal cognitive skills supporting narrativeotpktructure and the tracking of
characters (cohesion). However, the broad pattémheficits does not support the
modularity of language in the sense of morphosyitexg independent of other
aspects of language.

Differences between the SLI and LM group for naweatstructure suggest
that the influence of non-verbal cognition on laage ability is negligible for
morphosyntactic measures but evident for narratbrganisation. The more
developed cognitive abilities of the older SLI goo@ue to maturation) contributed

to the production of more complex narrative streesu However, this influence was
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not strong enough to produce significant differentetween the SLI and NLI

groups. This finding needs to be replicated inffertresearch.

EXPLANATIONS OF LI

The exploration of issues throughout this thesiseHad to the view that there
are at least four attributes of LI requiring ex@ton. An adequate theory or
explanation of LI must account for: 1) the full genof deficits present; 2) any focus
in the type of deficits present; 3) the range afividual differences among children
with LI and; 4) the independence of characterigdificits from any specific
aetiology. The first three attributes were desdiby Tomblin and Zhang (1999),
with the fourth attribute relating directly to tfiedings of this thesis. In relation to
the first attribute, Tomblin and Zhang argued tgtence of difficulties with most
aspects of language, including vocabulary and hee;ameans that explanations of
LI need to account for more than just grammatiedlcits. Many current linguistic
theories are narrow, accounting for the focus difcde (the second attribute) but
only accounting for a small range of grammaticdlioits found in LI (Leonard,
1998). Other theories may be too broad, not acauyiriibr the focus of deficits in
some areas, such as limited processing capaciouats

The range of individual differences among childrerth LI, the third
attribute under consideration, is evident in thghhilevels of variance and low
sensitivity for some measures. This is not accauibe by linguistic explanations
such as the extended optional account (EOI) whiopgses finite tense deficits as a
clinical marker of SLI. Finally, similarities idefied between SLI and NLI suggest a
common explanation of LI. However, theories thatu® on SLI generally fail to
notice and explain similar patterns of deficit ither Lls that fall outside the
diagnostic parameters of SLI or are associated @tlibr aetiologies, such as the NLI
group examined in this research. Such explanatregsire further comparisons
among LlIs of differing aetiologies. In summary, siagle theory is identified that
provides an explanation that encompasses all aspett.

The dynamic interactional model of explanationlfarguage impairment that
was introduced in the first chapter is useful asemns of summarising the findings
of this research. The innate capacity parametesrporate both the linguistic and
processing capacity accounts of language impairmertereas the acquired
parameters consider differences in provision ajudistic models and language use
contexts that are influenced by years of experiesgeio-economic status, parental

language models and cultural background. The bpazdtkrn of deficits present in
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children with SLI and NLI supports a dynamic intgranal model of LI, as both the
groups showed evidence of both linguistic and msicg deficits. The effects of
experience, an acquired parameter, are demonstiratéte significant differences
between the SLI and LM groups. Other acquired patara were beyond the scope
of this research.

The findings of this research are also consistdttt descriptions of LI as
language ability at the low end of the continuunol{@yhan, 2004; Leonard, 1991b;
McCardle, Cooper, & Freund, 2005). They did nowféll with the alternative view
of LI as a discrete categorical disorder that degiasignificantly from normal
developmental patterns, may be sub-typed and miégr diccording to aetiology
(Aram, 1991; Bishop et al., 2000; Restrepo etl@92; Rice, 2000; Rice et al., 2005;
Tomblin, 1991). Differences between groups wergdbr a matter of degree, with
considerable variation and overlap. Similaritiesam®n children with SLI, NLI and
the younger language-matched (LM) group support adeah of protracted
development rather than qualitative or disordenédrénces.

Evidence for linguistic and processing capacity dedits

Common linguistic and processing capacity defiajpgpear to underlie the
impairments apparent in both SLI and NLI as theg siailar difficulties on a wide
range of characteristics. The implications of thessults will be explored for two
accounts of SLI, the extended optional infinitivecaunt (EOI), and working and
episodic memory accounts. Accounts requiring compas of different grammatical
morphemes such as the surface account and thenghiesiture hypothesis could not
be examined due to insufficient obligatory contdgtsmany individual morphemes.

Extended optional infinitive account

One view is that difficulties with finite tenseasclinical marker of SLI (Rice
et al., 2004; Rice & Wexler, 1996b; Rice et al.939Rice, Wexler et al., 1998).
However, this view is at variance with the findingfsthe current study because not
all children with SLI had such difficulties, evidem the high variance, and the
discriminant function analysis. Difficulties withoon phrase morphemes and non-
tense verb morphemes suggest broader grammatittelidies than explained by the
EOI account. However, the higher accuracy leveltifi@se morphemes than for the
finite tense morphemes suggests that the EOI iscasf of deficits in SLI. The
addition of the non-tense verb composite (NTVC)the finite tense composite

(FTC) in the discriminant function analysis incred$oth specificity and sensitivity,
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although the combination still provided poor sawgit. This indicates that an
impairment of language ability is more than justesb tense disorder. Many other
syntactic measures were equally or more effectivéiistinguishing or identifying LI
including clausal completeness, and use of subateliconjunctions. The EOI theory
is insufficient as an explanation of the full rangiegrammatical deficits found in
SLI.

Greater difficulties with finite tense morphemesreveevident in the NLI
group than the SLI group. This is because the Nbug performed more poorly on
the FTC measure than the LM group, whereas theg&iup performed similarly to
the LM group. This evidence, and the lack of ddferes between the SLI and NLI
groups, shows that the EOI focus of deficits i$ assapplicable to NLI as to SLI.

High variability for grammatical morpheme accuraggs evident in the LI
participants in this research. This has implicaidar consistent diagnosis of LI
based on morphosyntactic measures. The danges @fistissing a diagnosis of LI
if the diagnosis is based on grammatical accuraegsures alone, as promoted by
the EOI account. The fact that some children diagdawith LI had few grammatical
difficulties suggests that other language charesties are significant players.

Difficulties with morphosyntax identified LI mordten than difficulties with
narrative structure or cohesion. The SLI group @ledormed similarly to the LM
group on morphosyntactic measures, but performétkrbthan the LM group on
some measures of narrative structure and coheBms pattern of greater difficulties
with morphosyntax than oral narrative productiors ls@me fit with the primary
locus of deficits being grammatical rather thancpssing related. The pattern of
greater difficulties with finite tense than otheragnmatical morphemes also has
some fit with the focus of the EOI account. Howevkis does not provide sufficient
evidence for the EOI account as a sole explanatidd in either SLI or NLI. The
finding of a broad range of deficits is more cotesis with a deficit in processing

capacity.

Working and episodic memory

A deficit in working memory or episodic memory pied a broad range of
language deficits, including narrative organisat{@aton et al., 1999; Shapiro &
Hudson, 1991; van Dijk & Kintsch, 1983). Evidenoce & limited processing account
of LI is found in an examination of the narrativeeasures. The presence of

difficulties with narrative structure and cohesiondicate difficulties beyond
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morphosyntax. Differences related to the stimukeduand method of elicitation also
indicate how processing demands can affect thetgwdlnarrative production.

Differences between this research and that of Bsaudand Hedberg (1999)
for the narrative structure results (key event aspis consistent with the view that a
narrative generation is a more difficult task tremarrative retell. The SLI group
differed significantly from the AM group for the G key event scores in this
research, but not in the research by Boudreau asdbétg. This suggests that a
narrative generation task is more able to elicipamment effects than a narrative
retell. Since narrative generation is considereddemdemanding of processing
capacity than a retell task, processing capaciimmicated as a causal factor (Eaton
et al., 1999; Hudson & Shapiro, 1991; Shapiro & stug 1991; van Dijk & Kintsch,
1983). The linguistic structuring of utterances aotlesion is modelled for children
in retell tasks, but not for generation tasks. He&ll the children recalled features of
the linguistic structure (e.g., tense) was not @rach by Boudreau and Hedberg as
their focus was on how well the children recallew averbalised the content and
narrative events (with picture prompts). Future panson of morphosyntactic skills,
as well as narrative structure, between a generata a retell task could reveal
interesting information on which variables are masinerable to processing
capacity demands.

The lack of consistent results among research esusfi narrative production
suggests that stimulus selection and task parasneian affect the ability of
participants to apply their narrative skills. Thig, turn, implies that there is an
interactive effect between linguistic abilities,ntext and task. A single linguistic
explanation would predict much narrower effectd thauld remain more consistent
across contexts and tasks. However, the presenbeoatl based difficulties with
narrative production extending across the areasaoftive structure, cohesion and
information lends support to a limited capacity@att of LI in the form of a limited
working or episodic memory.

It is not clear, either from this research or othesearchers, whether the
processing capacity deficit that accounts for Llpismarily linguistic or non-
linguistic in nature (Adams & Gathercole, 2000).eTbhrocessing deficits that
account for SLI may be quite narrow and linguigtiéocus, while those that account
for NLI may be broader and include a non-linguisticus. Other types of processing
capacity deficit, such as visual working memorycentral executive function may

account for limitations in non-verbal ability in itldren with NLI. Exploration of

146



Discussion: Implications
differences between linguistic working memory amh-finguistic working memory
for children with SLI and NLI is an important focdsr future research. Such
research will develop understanding of how différesrms of working memory
contribute to oral narrative production and compretion.

The findings of this research are also consisteith wesearch that has
identified similar processing capacity limitations, children with SLI, NLI and
Down syndrome (Conti-Ramsden et al., 2001; Eadial.e2002; Ellis Weismer et
al., 2000). This also supports the notion of comatipn among LI of differing

aetiologies.

Domain indexes

The SLI and NLI groups both experienced signifibamgreater difficulties
with the CELF-P subtests that challenged verbalkimgr memory (Linguistic
Concepts, Recalling Sentences in Context) and nossptiax (Sentence Structure,
Word Structure) than with subtests that focussedenom vocabulary and concepts
(Basic Concepts, Formulating Labels). This findiagconsistent with both limited
processing capacity and grammatical deficits aslaagons for language
impairment, and consistent with Tomblin and Zhat®99) who found a divergence
between grammatical and lexical subtests in childwath SLI and NLI. The
similarity in profiles between the SLI and NLI gmmiis further evidence of a
common causal explanation for LI in each group.

The notion that both limited processing capacitg &nguistic ability cause
LI is further substantiated by evidence that thisedyence was not apparent for the
AM group. The flat profile for the AM group showedat the pattern of relative
strengths and weakness in the three domains exdmias unique to language
impairment and not characteristic of TDL. It wast mmssible to isolate this

divergence for the LM group, due to the use ofedéht language ability tests.

Evidence for contributions from learning experienceand maturation

The superior narrative skills of the older LI peigiants relative to the LM
group, suggests that narrative and life experidragefited the older children with
LI, even though they had similar morphosyntactid d&xical abilities to the LM
group. The role of experience is highlighted whemsidering the comparison
between the NLI and LM group.

The NLI and LM groups were matched for NVCA, aslvesl for MLU. The

NLI group’s better performance on measures of miagsstructure for the FROG
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narrative, suggests the involvement of factors lieabutside both the linguistic and
non-verbal cognitive domains. Therefore, it seemgr@priate to surmise that the
higher performance of the NLI group on several mess of narrative structure and
organisation implicates the benefit of developmientaturation and the benefit of
greater experience with stories, social contexts, dvents and educational tasks.
This finding also suggests that narrative orgameagkills are less vulnerable to the
effects of LI, and are supported positively by gee@&xperience with the world and
with narratives.

These differences have some fit with research shgpuwhat differences in
parental input and differing socio-cultural congexbntribute to varied provision of
linguistic models that, in turn, contribute to ches in narrative production (Cain,
2004; Hoff & Tian, 2005; Peterson, Jesso, & McCdli#99; Peterson & McCabe,
1994). Socio-cultural differences also contributevaried provision of opportunities
and contexts for using language in different ways purposes that may contribute
to broader differences such as choices for vocapalad narrative style (Armstrong,
2005).

Summary

Evidence from this research largely supported atdinprocessing capacity
account of LI, rather than the EOI account. Howetlee findings supported an EOI
stage in both the SLI and NLI groups, as a focugrammatical deficits. It may well
be that the two processes of linguistic deficit @anlimited processing capacity (in
conjunction with working memory deficits) interaatyd that some children are more
affected by one mechanism than the other. This dvexiplain the heterogeneity
found in children with LI. This notion is consistenith van der Lely (1997) who
proposed that “a modular language system can Hereiitially impaired from
aspects of language which rely on the central sys{p. 247). It may also be that
underlying processing capacity deficits may manikésn different ways.

The presence of deficits in narrative organisatidso supports a limited
processing capacity as an underlying deficit fahi#LI and NLI. Comparisons with
the LM group support the contribution of NVCA toopessing capacity. The notion
of LI as a narrow morphosyntactic deficit needsalblening to include a wider range
of language-related tasks, such as discourse, wirexaning is linked across
sentences to form coherent text. Such a broadexfifgcus would fit well within a

functional linguistic framework where syntax is satered part of the form used for
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the expression of meaning, rather than the entoktiynguistic capacity (Armstrong,
2005; Halliday & Matthiessen, 2004).

UNIQUE CLINICAL MARKER OR UNIVERSAL VULNERABILITY

The notion of a unique clinical marker for SLI issaciated with the goal of
defining phenotypes for genetic research (Crago drik, 1994; Rice & Wexler,
1996a; Tager-Flusberg & Cooper, 1999). The findaigho significant differences
between children with SLI and NLI on many variabgegygests that children with
SLI and NLI may share many of the genetic feattinas contribute to their language
impairments.

This research found little evidence for the proposithat finite tense deficits
are a unique clinical marker of SLI (Rice, 2000¢c&k& Wexler, 1996b). Difficulties
with finite tense markers and other grammatical phemes are as much a clinical
marker for NLI, as they are for SLI. This concurghwothers who have found
common morphosyntactic features in children withwbosyndrome (Eadie et al.,
2002). Eadie (1999) concluded that “grammatical photogy deficits may best be
viewed as a clinical marker of language impairnrather than specifically for SLI”
(p. xi). Finite tense may be considered an areavubfierability in the English
language, irrespective of aetiology or associadetbfs.

Cross-linguistic studies have shown that the lisgoideficits in English-
speaking children with SLI are not universal acrtassgjuages. The features of a
language that are vulnerable to deficit appeaifferdrom one language to another
(Bortolini et al., 2002; de Jong, 2004; Leonard)@0 In English, tense morphemes
appear to be particularly vulnerable to deficitf bot exclusively. Leonard (1998)
explains that “because the speed of processingalion is assumed to be general
rather than specific, its hazardous effects on gratital morphology are due more
to the fact that features such as morphology aite dragile in languages such as
English” (p. 249).

It also needs to be determined whether the charstats of LI that have been
identified are unique to LI or whether they arengdaits of the English language that
are vulnerable to breakdown with a wide range ofsea. Paradis and Crago (2000)
raised some cautioning issues in relation to opeila the features of LI and
acquisition of English as a second language. Tiseegidence that tense marking in
English is vulnerable for learners of English aseaond language (ESL) (Paradis &
Crago, 2000) and in speakers of some English deakach as Aboriginal English
(Dinos, 2001; Gould, 2004).
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It is not known whether the linguistic charactecstof children with a LI can
be differentiated from the linguistic charactedstof children acquiring English as a
second language. In the Australian environmemntay be difficult for clinicians to
differentiate between Indigenous children with amthout a LI, when difficulties
with tense morphemes may be characteristic of tAeoriginal English dialect.
Anecdotal reports suggest that speech patholdgnstst more useful to diagnose LI
in Aboriginal children on the basis of lexical aseimantic characteristics rather than
morphosyntactic characteristics (SPPIN, 2005).

In summary, the findings from this thesis suppanb#on of ‘universality’ or
‘commonality’ in language impairment. That is, wHanguage breaks down, it does
so in similar ways across language impairments ifférént aetiologies. Certain
aspects in linguistic competence may be merely meaheerableto deficit (either
linguistic or processing capacity deficits) tharhest aspects of language. For
example, finite tense markers present as areagbfgrammatical vulnerability for
the English language that are generic to a rangeao$al factors including ESL,
dialect, pidgin and Creole influences, in additiodanguage impairment. In keeping
with the commonality of language characteristicoagLI| of different aetiologies,
the terms developmental language disorders or dprnedntal language impairment
may be more appropriate than terminology such dsa8t NLI (Bishop, 1994b;
Eadie, 2002).

EFFECTIVE MEASURES FOR ASSESSMENT AND DIAGNOSIS

Variability and Individual Differences

High variance, characteristic of heterogeneity, wdsature of both the SLI
and NLI groups for many measures in this reseavtariation in how linguistic
and/or processing capacity deficits are manifesssdyell as overlap of language
abilities across ages and diagnostic groups, séeims a strong characteristic of LI,
identified by a range of researchers (Dethornengai, & Loeb, 2005; Hewitt et al.,
2005; Lahey et al., 1992).

High variance was a feature of many narrative e for children with
TDL as well as children with SLI or NLI. Some ndive skills are also not as
‘absolute’ as morphosyntactic skills, such as acyrThere is not always a ceiling
level of ability to reach and there is not alwayslearly correct or incorrect way of
structuring a narrative. In producing a narrativespgaker has many open-ended

choices about how to express meaning, how to sireicthe organisation of a
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narrative, which cohesive strategies to use, whfatriation to present, or which
temporal context in which to embed the narrativen{gtrong, 2005). This means
that variability for such measures, even in a nérpaogulation may be substantial.
Because there are many such choices, the anafysignposite or broad measures of
adequacy (e.g., cohesive adequacy) may often be mppropriate than a fine-
grained analysis of strategies (e.g., type of dobedevice) that will be subject to
greater variability.

The pattern of high variability for both the SLIcBNLI groups sits well with
the model which proposes that SLI is language tgbdit the low end of the
continuum rather than a discrete categorical dexof®ollaghan, 2004; Leonard,
1991b; Norbury & Bishop, 2003). That is, childremthwLI| vary in the degree to
which each language variable is affected, rathan thbeing a case of a variable (or

set of variables) being totally affected or noeaféd.

Broad versus Narrow Measures

In this research, composite measures based onr ldega sets were more
useful for differentiating both impairment and deyenment than fine-grained
measures based on smaller data sets. This fingiognisistent with others who argue
that large differences are required to clinicaldentify LI (Fey et al., 2004,
Spaulding, Plante, & Farinella, 2006). The gramo@tcomposites of FTC, NTVC
and NPC had sufficient obligatory contexts acroaskgs, whild the inflection
composites did not. Measures of narrative orgaoisastructural levels and event
scores were more reliable than measures of indwidarrative components. The
broader narrative organisation levels demonstrdifeérences between the NLI and
LM groups that were not elicited with the structuexels. Cohesion measures based
on the longer FROG narrative identified a greatamber of impairment and
development differences than the shorter CAT nagathat provided fewer
instances of cohesive tie attempts. Measures tleatefiective across a range of
contexts or narrative stimuli will also be more fusethan measures that are
selectively effective.

The broad measurements seem appropriate for tasisiring creative
generation of language, as there are many waysichvwio converse about play or to
tell a narrative, contributing to considerable ahiiity. It is possible that the more
specific, fine-grained measures are more suiteddee highly structured tasks such
as retell or sentence repetition. In these tasksetlis greater predictability and

restriction in the language produced (Boudreau &lliéeg, 1999). Broad narrative
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measures are useful, as whether a narrative isgoahdirected, goal directed or
elaborated reflects significant stages of developnfelughes et al., 1997; Liles,
1987).

Two important factors must be considered, in deir@ng which is the more
useful narrative for the purposes of diagnosing Hitstly, the number of c-units
needs to be sufficient to reduce error rates tret arise from too few contexts or
instances of a measure. The longer FROG narrapr@sded a larger field of data
than the CAT narrative from which to measure mogyhtax, narrative components,
information content, character first mentions andhesion. Secondly, the
effectiveness of the narrative stimuli in distinghung between LI and TDL must be
considered. In this case, the FROG narrative eticinore group differences on a
wider range of measures than the CAT narrative. diberiminant function analysis
also revealed higher classification rates for tROE than for the CAT narrative.
The evidence suggests that the FROG stimulus was oseful and effective for
diagnosing LI in both the SLI and NLI groups, ththe CAT stimulus.

Variation in the effectiveness of different stimtdi elicit impairment and
development differences may explain some of thiemint findings reported in the
literature, and the varied levels of support fa &xtent to which narrative variables
such as narrative structure are vulnerable toffleete of SLI (Boudreau & Hedberg,
1999; Gillam & Carlile, 1997; Liles et al., 1995;adhardt & Rescorla, 2002; Merritt
& Liles, 1987; Miranda et al., 1998; Olley, 198%uPet al., 1996; Ripich & Griffith,
1988; Shapiro & Hudson, 1991; Spinillo & Pinto, #9%Wellhousen, 1993).

The findings suggest that, clinical judgments ofrai@a/e abilities in 5-year-
olds are best made using a problem based wordiessepbook and broad measures
of narrative organisation and structure. This istipalarly important for non-
standardised narrative stimuli and proceduresaly be that fine-grained analyses of
oral narratives are best reserved for retells oécsig narratives for which
standardised procedures and normative informatiame hbeen provided. The

predictive or cause and effect relationships betwaeguage variables are not clear

Strength of Multiple Variable Assessment
The findings of this research support the argurntieattit is important to base
diagnosis of LI on a range of measures (coveringphmmsyntax, semantics,
pragmatics and processing capacity) rather than aelone variable alone (Paul,
2001). Assessment of morphosyntax must cover aerahgeasures, not only finite

verb tense forms, as the findings support a breadye of deficits. In particular,
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syntactic and semantic (utterance level) errorsliregexploration as an area of
possible difference from normal developmental pagte

Language impairment may affect different aspecttheflanguage system in
individual children, evident in the high variange many measures. Heterogeneity
among children with LI suggests that attempts tstildithe measurement and
diagnosis of language impairment into one or twy kariables are a fraught
process. This is consistent with regular recommeérdi@ical practise (Paul, 2001).
The fact that available language ability testsedifin their identification of LI,
suggests that the range of language characteristiog assessed differs across tests
(Aram et al., 1993; Dunn et al., 1996; KrassowskiP&nte, 1997; McCauley &
Demetras, 1990; Merrell & Plante, 1997). To basenidication of LI in children
with either SLI or NLI, only on narrative features morphosyntax is to risk
misdiagnosis. Both aspects of language had greaiger as identifiers when used
together (Fey et al., 2004).

The question of how narrative structure, contenliesion and morphosyntax
interact within a narrative is also not perfectlgar, and a full examination of this
was beyond the scope of this thesis. Eaton, Calid Lewis (1999) indicated that
structural coherence was possible without lingaistohesion, and that linguistic
cohesion is possible without structural coheredcehild with LI may have poor
narrative structure and cohesion, yet better infdiom and morphosyntax. Another
child may have poor morphosyntax and cohesion, beiter information and
narrative structure.

A functional linguistic approach would also arghatteach child accesses a
unique permutation of strategies across languageaohs in order to express
meaning, appropriate to the context. For exampmatext influences the choice of
strategy for cohesion. A future comparison of stamgcture contexts and
decontextualised contexts for narrative produceenoss a wider age span would
show whether use of exophoric reference was ussditedecontextualised contexts
and used less with more time at school.

A functional linguistic model of language impairntealso argues for a
holistic examination of a child’s attempts to makeaning, rather than a fragmented
approach to assessment (Armstrong, 2005). Morphasytexical choices, semantic
linkages throughout a text and pragmatic choicégting to the social contexts all
work together to produce an effective act of comication. Too great a focus on
one aspect provides the risk of neglecting othgroirtant areas of deficit as well as
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failing to recognise the total effect of communicatfailure. In addition, the way in
which one aspect of language is used will havengmact on, or be influenced by,
another aspect of language. For example, a produatixpressive vocabulary
provides ample material for building longer utteres; or a reluctance to
communicate with a stranger contributes to a shimtd) (Dethorne et al., 2005).

The findings also argue that comparison with agerpes more reliable as a
method of identifying language impairment than mgkcomparisons with younger
children. Comparison with LM groups is rarely imgamt in the clinical context and
merely points out extreme degrees of differencevésiables strongly vulnerable to
LI. Chronological age comparison is the standardimical practice (Bortolini et al.,
2002).

Progress over Time

On many measures, the NLI group performed more lpdban the SLI
group, although the difference between the grouas mot significant. This raises
guestions about what the future progression andoowts would be for the two LI
groups in the future. Will the course of developtm@ntinue in the same fashion for
both groups? Alternatively, will the groups diverged follow different courses of
development, with the gap in linguistic abilitiegdening between them?

Longitudinal comparisons of progress between diagiaaroups are few.
Rice et al. (2004) found that over a period of fgears, children with SLI and NLI
progressed differently in their development of aatel finite tense use. The NLI
group initially progressed more slowly but progesssnore rapidly later on, so that
outcomes for the two groups were similar by tenryed age. On the other hand,
(Fey et al., 2004) compared the progress of chldsgh SLI and NLI between
second and fourth grade. The SLI and NLI groupsemsidhilar gains in narrative
production on measures of length, lexical diversitpusal complexity, grammatical
accuracy and narrative structure. Outcomes forngeaf language characteristics
need to be explored further in children who havenbeell matched at the outset of
the research, which was not the case for the tudiest described.

Reilly et al. (2004) compared children with Willisnsyndrome to children
with SLI and found that the influence of intellegkulisability on narrative structure
was more apparent in older than in younger childiiéns suggests either, that a
dissociation between linguistic and cognitive fumes emerges with age, or that
narrative structure measures are not sensitivedaitive differences at a young age.
At young ages, it appears that experience and iBhiguwability may have a stronger
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role in influencing narrative structure than nomba cognition, while older children
may have more complex organisational demands placetheir narrative skills.
However, this effect needs to be explored furtheough longitudinal comparative

studies of children with a range of diagnostic pest

INTERVENTION

Since the psychometric distinction between SLI &id, based on NVCA,
does not carry through to consistent differencedaimguage characteristics, the
distinction is of limited use for the purposes bhicians with a focus on language.
The findings suggest that clinically, children witti.l have similar needs to children
with SLI, with respect to the range of languageiaisf that require attention.
Therefore, children with NLI and SLI are likely tbenefit from intervention
focussing on similar goals.

There is little evidence, based on language cheniatits, for determining
that children with SLI will benefit more from integntion than children with NLI
and consequently precluding children with NLI frammilar levels of intervention.
As stated by Bishop (1994a), “In terms of practigalicy, there seems little
justification in continuing to place heavy relianoe 1Q-language discrepancies in
determining who should receive extra help at sch@ml 108). While poorer non-
verbal cognition suggests a broader range of legmeeds requiring attention, there
is no reason why this should be at the cost ofmmetgion for language learning
needs. However, it is possible that the extra iegrmeeds of children with NLI
across a broader range of cognitive domains wilede language learning or require
different intervention strategies. While researds fshown similar benefits from
intervention for children with SLI and NLI (Cole at., 1990; Fey et al., 1994), the
impact of different strategies on long term outcenséll requires comprehensive
investigation.

The wide range of language areas affected in thicjpants with SLI and
NLI, suggest that intervention needs to addressr@acdb range of language
characteristics. It is important that one aspectoisfocussed on to the detriment of
others. As urged by Rescorla and Roberts (200B) important that “In targeting
verb morphology for intervention, clinicians shoulderefore be careful not to
neglect other aspects of language that may alsd rexeediation and that may be
more likely to show a positive therapeutic respdr{pe 1230). Unfortunately, not
enough is known about which language targets ervention strategies will result

in the greatest change in language functioningprowhich diagnostic group.
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A functional linguistics perspective would argueattha comprehensive
approach to language intervention could be bestlem@nted by placing the
language expected of the child with LI in a funotb context (Armstrong, 2005).
The demands of the communicative context requireammgful integration of
morphosyntax, lexical choices, cohesion and texfamisation. It is likely that
addressing a wide range of language features, promd, would be a slow process
resulting in limited generalisation to real lifenemunicative contexts. For instance,
rehearsal of recounts of past personal events msyltrin more rapid learning of
past tense forms, than production of past tendesvierresponse to presentations of
picture sequences. The continuum of naturalnesg (F¥86; Paul, 2001) provides a
model for varying intervention approaches from thghly structured and adult-
directed, to the more functional child-directed n@risons of structurally focussed,
and contextually functional intervention approacheslanguage impairments are
needed to determine the most efficacious intereantmethods for differing
diagnostic groups and language ability profiles.

The finding that children with SLI and NLI had led#ficulty with narrative
structure than with morphosyntax implies that at@fdwith LI may need more help
with how to use morphosyntax for the expressiotene and cohesion, than in how
to structure their narratives. Working with diffateypes of narrative structure may
be a tool for language intervention, providing ateat in which to apply linguistic
skills, rather than a goal in itself.

A better understanding of the similarities and efiéhces among different
diagnostic groups will provide a basis for furtheisearch into the efficacy of
different intervention approaches. While childreithwSLI and NLI present with
similar language characteristics it may be thatdcdn with SLI and NLI will
respond differently to intervention approaches.l@bn with SLI may be able to
draw more on general cognitive skills for learnitiggn can children with NLI.

An investigation of the most efficacious interventi strategies across
diagnostic groups and differing language abilitgfppes would also inform theories
accounting for LI. Leonard (1998) contends thaff&tent accounts of SLI suggest
different areas of emphasis for treatment” (p. 28%pr example, broad
improvements to language abilities, including nrea structure and cohesion,
following intervention focussed on developmentiofté tense forms would support
an EOI account of LI. On the other hand, broad oapments to language abilities,

including morphosyntax and lexical access, follayimtervention focussed on

156



Discussion: Implications
production of narrative structures would suppodcessing and functional accounts
of LI. Differing results from interventions for ddren with SLI and NLI would
suggest contributions from non-verbal cognition arslipport diagnostic

differentiation.

LIMITATIONS OF THE RESEARCH
Several limitations in this study suggest caution drawing conclusive
interpretations from the findings. They suggest thaults need to be replicated with

different populations by other researchers, bedoagving firm conclusions.

Sample Selection and Size

The effects of different methods of selecting anatahning research groups
are not clear and require further investigatiorhédstudies of NLI have been drawn
from epidemiological samples (Fey et al., 2004;eRét al., 2004) or twin studies
(Bishop, 1994b) and not matched the SLI and NLugsoon any language variables.
Epidemiological sampling by Fey and Rice has shtvat populations of children
with NLI produce language that is less complex th@n language of age-matched
populations of children with SLI. In contrast, théesearch recruited participants from
the caseloads of speech pathologists and matckefiLlthand NLI groups on MLU
and a standardised language assessment.

Participants were referred by speech pathologibts riggularly prioritise and
work with children with severe LI. Service provisidrom government health and
education agencies for children with mild to moderempairments are limited in
Australia (DECS, 1996; Education-Queensland, 2003%outh Australia, where the
samples for this research were drawn, SLI is prisndefined as a severe LI. This
clinically ascertained sample may have differedrfrepidemiological samples that
do not place constraints on the severity of theaimmpent. However, a clinical
sample that reflected the caseloads of Australi@mcians was useful for exploring
differential diagnosis that is applicable to thmicll context. Matching of the SLI
and NLI groups on general measures of languagyaliso enabled examination of
whether qualitative differences existed, a freglyemsed strategy in LI research (see
Chapters one and two).

Standardised tests may differ in the populatiory thefine as having a LlI.
Recent research identifies that the CELF-P maybeotas sensitive to LI as other
tests of language ability (Spaulding et al., 2068)wever, this may be compensated

by the fact that children with moderate to severpdirments were selected to
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participate, rather than children with mild to mote impairments. On the other
hand, the examination of children with severe bhttis, at the low end of the LI
continuum, may increase the possibility of the danigeing at variance from the
larger population of children with LI.

The age range explored in this thesis was narrowjctw assisted
comparisons, because the children were at sinalael$ of development. Expansion
beyond the 5-year-old age group is necessary wdate whether the findings hold
across age groups, or as the children progressiover

The small sample sizes available for this reseanely have reduced its
power, limiting the ability to identify differencesn some variables. Small numbers
increase the risk of failing to fully represent tiaeget populations due to sampling
variations. There is also an increased risk ofingilto detect small significant
differences. This may explain the lack of differemdn morphosyntax between the
LI and LM groups that was evident in the reseammdcicted by Rice and colleagues
(Rice et al., 2004; Rice & Wexler, 1996b). It iss@lpossible that the Holm
adjustment for multiple comparisons may have maskgdificant developmental
and impairment effects for some variables that wdwdve been identified using a
universal .05 level of significance. That is, imtolling for a Type 1 error (finding a
difference between groups when in fact there iglifference), a Type 2 error may
have been committed (finding that groups do ndediivhen in fact they do differ)
(Munro, 1997; Pallant, 2001). However, this ersotass likely for any SLI and NLI
comparisons as their significance levels were gélyarell beyond .05.

The results of this thesis require further validatthrough replication with
larger numbers of participants. Investigations damger population sample might
elicit differences that were not evident for thesearch. Larger numbers may also
provide the opportunity to explore whether there different sub-types of LI, such
as grammatical LI.

The literature abounds with differing methodologéesl results that are not
always easy to reconcile. The two narrative stimuged in this research also
produced varied results. This lack of consistengygssts that the field is currently
some distance from the position of being able tkem@ear recommendations about
approaches that will elicit consistent and defusitdiagnostic answers in a clinical or
research context. A different stimulus and proceguror a different kind of
discourse task may elicit differences between thiea8d NLI groups that were not
evident in this research. In addition, this reskearnvestigated variables identified
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frequently in the literature as areas of deficitdhildren with SLI. Children with SLI
and NLI may therefore differ on variables not imigated in this research. Further
research is needed to determine which narrativeusitiand procedures are most
effective at eliciting developmental and LI diffaces for different age groups, and

which variables are most consistent at elicitiregtheffects.

Reliability

Interpretation of the results is challenged by idifities in achieving high
levels of reliability for some narrative measurdswever, low reliability for narrow
narrative measures is consistent with the findiogsther researchers (Hedberg &
Westby, 1993; Hughes et al., 1997; James, 1996adaat al., 1991; Saliba & James,
2002; Strong & Shaver, 1991). Generic criteria tiarrative level lack specificity
and are open to differences in interpretation. Wlthclear guidelines for every
eventuality (a tall order for a task that is inlmghe creative), each individual
examiner must make their own evaluation. Training @ractise in coding is also
needed to ensure a consistent approach.

Reliability was poor for narrow measures, such asative components, but
excellent for broader measures such as narratg@n@ation. This is consistent with
Strong and Shaver (1991) who suggested that grealiability may be obtained
from composite rather than highly specific meas(ees., percentage of all complete
cohesive ties, rather than for each type of coleedevice). They also suggested that
reliability is improved by increasing the length tbe narratives examined (e.g., by
combining results for several narratives).

Most discrepancies for coding of the narrative congmts or narrative
structural level were within organisational levelatose in level of complexity (e.g.,
attemptversusbehavioural responséabel versusexternal statepr action sequence
versusdescriptive sequengeThis is consistent with comments from Hedberd an
Westby (1993) who find it acceptable that “althougbu may differ from other
scorers ... you will be in the ballpark — either btig above or below our scorings.”

(p. 11) and with similar comments from Hughes e{E97).

SUMMARY
In summary this research has implications for disgic and intervention
practices for clinicians and researchers. The figslisuggested that NVCA has
limited influence on morphosyntax, but some inflcenon narrative structure.

Greater support was found for a limited processimgacity explanation of LI than a
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narrow linguistic account. A comprehensive asseasmmdel was supported over
assessment of a narrow range of language chasiceriThe NLI group were
identified as having similar intervention needsthse SLI, although conclusions

cannot be drawn on whether they benefit from siniiieervention strategies.
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CHAPTER 10: CONCLUSION

THEORETICAL IMPLICATIONS

The lack of differences in language characterisbiesveen SLI and NLI
supports the notion that language is modular instiiese that language is relatively
independent of non-verbal cognition. If aspectinfjuage ability were in some way
depended on non-verbal cognition, then these aspemild show greater deficits in
children with NLI. This was not the case.

Linguistic accounts, such as the extended optiorfalitive (EOI) account
(Rice, 2000; Rice & Wexler, 1996b), are insuffidiém explaining the full range of
grammatical and non-grammatical deficits found inThis is because children with
LI (both SLI and NLI) show evidence of a broadenge of linguistic deficits and
processing deficits. As well as the difficultiesthvfinite tense morphemes described
by the EOI account, children with SLI and NLI exjperced significant difficulties
with non-tense verb and noun phrase morphemeswéhdsyntax complexity and
error rates.

The broad pattern of deficits supports a ‘dynamteractional’ model of LI,
whereby functional language relies on both a liagoicapacity and a processing
capacity, within which both innate and learned dbaotions are acknowledged. The
model accommodates both linguistic and processixglapations of language
impairment rather than excluding one in favour wbtaer. The model also provides
scope for accommodating the impact of varied |esynexperiences on the
presentation of LI. The findings of this researciggest that learning experiences
may contribute to development of oral narrativdudess, in a greater way than found
with morphosyntax. Children with SLI showed the &S of experience and
maturation in producing oral narratives with bed&gucture and cohesion than the
younger LM group.

The model of LI as language ability at the low @fidhe continuum was also
supported, as there was considerable variationoaedap of ability evident in the
identification of large amounts of variance and loentification of LI for individual
variables. The differences between groups were am@racterised by bimodal
divergence, absolute or categorical differenceds Tas particularly evident for

grammatical morpheme accuracy.
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The EOI account suggests that difficulties withitntense morphemes
constitute a unique clinical marker of SLI. Howewevidence from this research and
from the literature suggests that finite tenseidiffies more likely represent an area
of particular vulnerability in the English languagather than a unique clinical
marker of SLI. Vulnerability is used in this conté& suggest a problem space in the
English language that is applicable to a rangetoésons and causal factors. Firstly,
this is seen in extended optional infinitives (E@8ing a strong feature of NLI as
well as SLI. Secondly, this seen in applicability Lils associated with other
aetiologies described in the literature, such awmeyndrome (Eadie et al., 2002).
Thirdly, the literature suggests that reduced uUsknge verb tenses may also be a
strong feature of second language learning andedfio English dialects (e.g.,
Singaporean English, Aboriginal English) (Brebn2001; Dinos, 2000; Gould,
2004). Finally, difficulties with a range of langge characteristics and the high
levels of variance for finite tense morpheme accyiadicate that difficulties with
finite tense morphemes are not a clinical markeafiocases of SLI or NLI.

IMPORTANCE OF THE FINDINGS

The findings of this thesis contribute to a morenpoehensive understanding
of the construct of LI, particularly the constrwdtSLI and NLI. They are consistent
with a holistic view of LI, in the sense that thature of LI has broad and diverse
forms of expression that cannot be instilled inwreall number of key variables. It is
inappropriate to assume differences in languageactexistics between diagnostic
groups if this premise has not been tested or stdajdo appropriate research.

Some accepted theories are not supported by teeameh. The cognitive
hypothesis (which has shaped much thinking aboytwas not supported by this
research because the findings show that a diff@tediagnosis of SLI from NLI
relies solely on non-verbal cognitive assessmeaoit,om assessments of language
abilities. Differing aetiologies and differencesather skill areas do not necessarily
result in differing expressions of the LI. Importign non-verbal ability differences
are not indicative of differences in language cb@mnastics.

The findings of this research have implications deagnosis and effective
assessment that are of major importance for cidngiand researchers. A broad
assessment approach is argued for in order to neindentification of LlI.
Clinicians need to use a broad assessment apptioaicimvestigates a wide range of
language features in several relevant contextsignol) targeted elicitation tasks and

functional discourse genres such as conversatidmarrative. A wide, rather than
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narrow, range of language features including thenalos of morphosyntactic
accuracy and complexity, and textual organisatioth @ohesion require assessment.
Selection of assessment batteries, particularly -gtandardised naturalistic
assessment, needs to be based on sound evidetiee moethods and measures that
are most effective at identifying development amgairment.

This research has demonstrated that certain measooenbinations of
measures and contexts are more effective thansothedentifying LI. It is important
for clinicians to choose methods that are showhet@ffective. The impact of task
and context on performance may be considerabldy asdower accuracy of tense
morphemes in elicited versus naturalistic tasksther use of exophoric reference
when pictures are shared. For example, use of exmpteference in a shared book
narrative by 5-year-olds is normal pragmatic effestd not an indicator of poor
cohesion. Structured elicitation tasks may be neffective at identifying LI, but
present a risk of underestimating the ability ofldien to use tense forms in
conversation and narration.

It is important that clinicians consider these efife when evaluating
assessment results. This research shows thatiatisialso need to select narrative
elicitation tasks and stimuli that will be effeaivn showing differences due to
development and impairment. Not every narrativengtils will be as effective as
another, as shown in differences between the FR@IGCAT narratives.

The results of this research also have implicationsntervention practices.
The practice of allocating differing levels of larage intervention to children with
SLI and NLI is not supported by the similarities their presenting language
characteristics. Similar areas of language de$gggest that the intervention needs
of children with SLI and NLI are similar. Greateffidulties with morphosyntax and
lexical access suggest that children with LI mawydfié more from intervention
focussed on the linguistic aspects of narrativentba structural aspects of the
discourse genre. On the other hand, children with iNay need greater assistance
with oral narrative structure and cohesion thamdclin with SLI. This is suggested
by the finding that a younger LM group had simitarrative structure and cohesion
to the NLI group, but poorer narrative featuresntiihe SLI group. It must be
recognised though, that other factors, such acttes®gnitive learning processes
may require differing intervention strategies bedwethe SLI and NLI groups.

Exploration of this issue was beyond the scopdisfthesis.
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FUTURE DIRECTIONS

A clearer understanding of LI would be gained frfumther research that
systematically compared language characteristizssa@ broad range of diagnostic
groups with LI, in well-controlled studies (Rice ak, 2005). Large studies that
consider a number of diagnostic groups with LI aplore a wide range of
variables in a range of contexts will provide a enaonsistent approach and
sufficient scale to recognise similarities and efdinces, universal features and
subtypes. Such diagnostic groups could include,niotitbe restricted to SLI, NLI,
Down syndrome, autism spectrum disorders, traumatiain injury, hearing
impairment, William syndrome and intellectual digi#g The comparison of long-
term outcomes across diagnostic groups will aléorimn our understanding of LI as
different diagnostic groups may have different ootes over time, including
differing interactions among language domains aedtures. Comparisons of
different types of working memory in children wig8il and NLI, as well as other
diagnostic groups, will develop understanding afszd or concomitant factors in LlI.
An exploration of the effectiveness of varied intation strategies across diagnostic
groups and language profiles will inform understagdf the underlying construct
of LI, as well as lead to appropriately targeted affective intervention strategies.

It is important to explore how a range of languagenains, strategies and
choices are used (or not used) by individual chiidio express meaning, as argued
for in a functional linguistic approach. For exampan exploration of the influence
of context and education on the use of referencehildren’s oral narratives may
reveal differences in how different Lis affect thbility to interpret context and
benefit from learning experiences. Systematic coispas of different narrative
stimuli and methodologies, such as narrative etedirsus generations, may reveal
more effective contexts for eliciting differencestlween children with SLI and NLI,
or the effects of processing demands.

It is important to explore how LI may be differaied from language
difference arising from acquiring English as a secdéanguage in the Australian
context, or from acquiring a dialect such as AboayEnglish. This is important to
ensure that children from other language backgrsuatt not inappropriately
diagnosed with a LI, but are directed to learnipgartunities appropriate for second
language learning.

There is also a need to compare the effects ofréift sample selection and
sample matching methods. For example, well-matgjnedps may result in different
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findings from epidemiologically selected samplesatéhing of groups on variables
other than MLU may reveal further patterns of laagg characteristics. Above all,
the results of this research require replicatiothva larger sample, and across a
wider age range.

Finally, in conclusion, it is quite clear from thesults that children SLI and
NLI possess a similar range of language deficitseeylTcould not be distinguished
diagnostically on measures of morphosyntactic asuand complexity or measures
of narrative characteristics. The need to distisigubetween these two groups in a
clinical context is not necessary on linguistic grds. They are all children with
language impairments that require assessment amdifidation of their individual
linguistic profiles across language domains and ahtels, and determination of

individual intervention plans.
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APPENDIX A: LITERATURE SUMMARY

Table A-1. Participant details in studies investigang accuracy of grammatical
morphemes

Researcher(s) TDL Age- TDL MLU SLI NLI/ (DS)
matched matched
(Bedore & Leonard, Age: 3;7—-5;9 Age: 3;7-5;9
1998) MLU =5.0 MLU = 3.5
LA>-1.0 LA<-1.0
NVCA > -1.0 NVCA > -1.0
n=19 n=19
(Beverly & Age: 1;10 -2;7 Age: 3;6 — 4;10
Williams, 2004) MLU - 2.66 MLU = 2.65
LA>-1.0 LA<-1.0
n=14 n=38
(Eadie et al., 2002) Age: 3;3 Age: 5.3 Age: 7.2, DS

MLU=35-45 MLU=35-45 MLU=35-45
NVCA >-1.0 NVCA >-1.0 NVCA?

n=10 n=10 n=10
(Ingram & Age: 1,7 -3;0 Age: 4,9-7;4
Morehead, 2002) MLU = 3.22 MLU = 3.02
n==6 n==6
(Leonard et al., Age: 3;5-5;7 Age:2;11-3;4 Age: 3;8-5;7
1992) MLU=42-6.2 MLU29-42 MLU=27-42
LA>-1.0 LA>-1.0 LA<-1.0
NVCA > -1.0 NVCA >-1.0 NVCA > -1.0
n=10 n=10 n=10
(Leonard et al., Age: 3,6 —5;8 Age:2;5-3;3 Age: 3;7-5;9
1997) MLU? MLU = SLI MLU =2.8-4.8
LA>-1.0 LA>-1.0 LA<-1.0
NVCA > -1.0 NVCA > -1.0 NVCA > -1.0
n=9 n=9 n=9
(Rice et al., 2004)  Age: 5;11 Age: 6;0 Age: 6;0, NLI
MLU? MLU? MLU?
LA? LA<-1.25 LA <-1.25
Longitudinal NVCA? NVCA > -1.0 NVCA<-1.0
n=117 n=130 n=100
K/4™ grade K/4™ grade K/4™ grade
n=24 n=57 n=>54
(Rice & Wexler, Age: 4;4-5;7 Age: 3,6 —3;10 Age: 4;4-5;8
1996b) MLU=32-74 MLU=28-48 MLU=23-4.6
LA>-1.0 LA>-1.0 LA<-1.0
NVCA > -1.0 NVCA >-1.0 NVCA > -1.0
n=45 n =40 n=37
(Rice, Wexler et al., Age: 4;11/8;0 Age: 3;0/6;2 Age: 4;9/8;1
1998) MLU =4.18 MLU = 3.66 MLU = 3.49
LA>-1.0 LA>-1.0 LA<-1.0
NVCA > -1.0 NVCA > -1.0 NVCA > -1.0
n=23 n=20 n=21
(Rice et al., 2000) Age: 4;11/8;,0  Age: 3;0/6;2 Age: 4;9/8;1
MLU =4.18 MLU = 3.66 MLU = 3.49
LA>-1.0 LA>-1.0 LA<-1.0
NVCA > -1.0 NVCA >-1.0 NVCA > -1.0
n=23 n=20 n=21
(Steckol & Leonard, Age: 2;10 — 3;11 Age: 4,5-6;5
1979) MLU=35-49 MLU=35-4.9
n=10 n=10

Note: LA = standardised assessment of languagityalllVCA = standardised assessment of non-
verbal cognitive ability
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APPENDIX B: BACKGROUND INFORMATION

Table B-1. Conventions for calculating MLU

1

In cases of stuttering, reformulation or falsetst each word is counted only once. These are
marked as mazes by enclosing them in parentheggsrévisions such as “(he went) they all
went to the shop”). This excludes them from the Mtddint by the SALT software. Normally
the earliest occurrences are marked as mazesheitlagt occurrence of the word or phrase
considered the successful production. For exanti#egave me (the book um the book) the
book.

Where repetitions are made for emphasis, eactl isaounted as a separate morpheme (e.g.,
climb, climb, climb).

Fillers and interjections (e.g., um, on, oopsg) ot counted in MLU so they are enclosed in
parentheses (if within utterances) or marked avextral (if stand-alone utterances) by
enclosing in brackets.

Compound words (e.g., ironing-board), proper rea(irs Brown, Father Christmas),
ritualised reduplications (e.g., bye bye) and stgqged phrases (e.g., “once upon a time”;
“wait a minute”) count as single words. These aaedcribed as one word without any spaces
or hyphens (e.g., nightnight, mrsbrown).

Each free morpheme or word is counted as one heanp.

All inflections count as separate morphemesettibns are separated from the free morpheme
by a slash (e.g., walk/ing) with root spelling bétfree morpheme is preserved (e.g., love/ed)
thus enabling data collation about word roots. errtonventions for transcribing inflectional
morphemes are described later.

All catentatives count as single morphemes (ganna, wanna).

Irregular past tense forms (e.g., got, went, gaare counted as one morpheme. However,
overgeneralisations (e.g., goed or comed) are eduws two morphemes.

Irregular plural forms (e.g., children, men) aoeinted as one morpheme.

10

All diminutives (e.g., doggie, horsie) are caghas one morpheme.

11

Auxiliary and modal verbs are counted as onephlme. Contracted forms are also counted
as separate morpheme and separated from the fripd@moe by a slash (e.g., he/'s).
Contracted negatives are counted as a separatdemep(e.g., are/n't).

12

Vocatives are transcribed on the same lineeaset$t of the utterance when the vocative is
spoken in close temporal proximity to the utteraocwithin the same intonation contour.
(Klee et al., 1989)

13

Verb forms that undergo an internal vowel chamgen they take an inflection are transcribed
as single words (e.g., does, don’t, won't ain'ty’6a (Caygill, 1998; Miller et al., 1996)

14

Nouns, adjectives and gerunds formed with dadtibn are counted as single morphemes
(e.g., swimming pool; | am tired; Swimming is furgan do the ironing.).

15

All ‘yes’, ‘no’ and ‘okay’ responses are excladeom the final MLU count (Eadie, 1999).
This was achieved by transcribing them as sepattgeances, coding them [yn], then later
excluding responses with this code from the SALTGKsis Set before calculating MLU.

Note: The above reflect conventions for transasiptand calculation of MLU suitable for the SALT
software, described by Miller and colleagues (Lediath& Miller, 1992; Miller, 1981; Miller et al.,
1996), with some details and modifications desctibg other researchers (Caygill, 1998; Klee et al.,
1989; Paul, 1995).
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Table B-2. Group effects for participant characterstics

Appendix B

Variable K-Ws ¥ df P
Age 42.681 3 <.001
MLU 29.789 3 <.001
CELF-P Expressive Language Standard Score 36.970 2 <.001
CELF-P Receptive Language Standard Score 35.042 2 .00k
Raven’s Coloured Progressive Matrices Raw 49.172 3 <.001
Score
Table B-3. Pairwise comparisons for participant cheacteristics
Group Comparisons
LI LI & LM LI & AM Dev.
Measure Value NLI- NLI- SLI- NLI- SLI- LM-
SLI LM LM AM AM AM
Age Z -.694 -4.802 -5.014 -.160 -1.065 -5.488
p .504 <.001 <.001 .880 .300 <.001
MLU Z -.069 -1.142  -1.367 -4.324 -4508 -3.678
p .964 .268 .183 <.001 <.001 <.001
CELF-P Expressive z -2.164 nla n/a -4.846 -5.064 nla
Language SS p .031 <.001 <.001
CELF-P Receptive z -511 n/a n/a -4.833 -5.017 nla
Language SS p 625 <.001 <.001
RCPM Raw Score Z -4.464 -.520 -4.653 -4.814 -2.226 -5.295
p <.001 .617 <.001 <.001 .025 <.001
Table B-4. Pair-wise comparisons for language dom@iindexes
Measure Group NLI-SLI NLI-AM SLI-AM
Memory Index z - 791 -4.845 -5.013
p 445 <.001 <.001
Vocabulary Index z -1.278 -4.801 -5.070
p .213 <.001 <.001
Morphosyntax Index z -.669 -4.767 -5.068
p 513 <.001 <.001
Table B-5. Pairwise comparisons between languagemain indexes
Variable Comparisons Value Group
SLI NLI
Vocabulary - Memory 4 -3.188 -2.763
p <.001 .004
Morphosyntax - Memory 4 -1.140 -.681
p 311 .563
Morphosyntax - Vocabulary 4 -2.866 -2.347
p .002 .014
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Table B-6. Pair-wise comparisons for socio-economgtatus

Appendix B

Measure Value

LI & AM

Dev.

SLI-
AM

LM-
AM

Advantage Index

-.145
.890

-.339
741

112
916

-.091
.936

4
p
Economic Resources Index Z
p
Education and Occupation Index Z

p

-.305
.766

-.248
.811
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Appendix C
APPENDIX C: LANGUAGE SAMPLE ELICITATION

Table C-1. Toys for play sessions

farm house mother inflatable raft with sails
3 horses father spiderman doll

3 cows car

3 pigs several small ‘people’ for older children:

2 dogs tractor rocks

cat trailer 2 workers

2 chickens wash basket

fence vacuum cleaner for younger children:
drinking trough ironing board & iron Bob the el

ladder tablecloth several large lego blocks
girl small pump wheelbarrow

baby

Note listed in general order of presentation

171



Appendix C

Figure C-1. FROG Natrrative Pictures (Frog, Where Ae You? Mayer, 1969)
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Figure C-1. FROG Natrrative Pictures (Frog, Where Ae You? Mayer, 1969)
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Figure C-1. FROG Natrrative Pictures (Frog, Where Ae You? Mayer, 1969)
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Figure C-1. FROG Natrrative Pictures (Frog, Where Ae You? Mayer, 1969)
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Appendix C

Figure C-2. CAT Narrative Stimulus
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Appendix C

Table C-2. FROG narrative prompts:

1 Encourage the child to turn the pages when theyeady.

2 Provide the child with encouragements, as necgssach as: “Keep going”, “Tell me more”,
and “You're doing a good job”

3 For children who refuse or say “l can't...” or “bd't know...” say “Look at the picture. Tell

me what happened here”. Turn to the next pageitttild still refuses and continue with
prompts as required.

Scoring:
Include responses to prompts.
Exclude meta-narrative comments and questionsaapeéxtraneous comments.

Table C-3. CAT narrative prompts

Prompts for getting started:
For children who refuse to start or say “I can’tor™l don’t know...” do the following:

1 Say “Tell me a story about what you see in tlotupe” or “Tell me what happened”.

2 If a child still refuses, say “Tell me how thd gat down from the tree”.
Prompts for continuing:
If a child stops, without indicating that they haamded the narrative, (or has described the
picture up to the point of the “problem”, of thet ba&ing stuck in the tree and then seems not
to be able to go on further) do the following, mler:

1 Wait for 3 seconds.

2 If there is no additional information offeredysaell me more!”

3 If they offer no further information, say “Tellev'what happened next?”

4 If they do not offer any more say something Iikell me how the cat got down from the tree”
or a similar relevant comment.

5 If they offer more and then stop without indiogtthat they have ended the narrative, say
“Keep going, and remember to tell me when you'vésfied the story”. (Some children may
need to be asked if they have finished.)

6 Congratulate all children on their narrative (g gerrific! You told me a lovely story.”)

Scoring

Exclude all utterances in response to and followirey?® “Getting started” prompt or thé“3
“Continuing” prompt.

Exclude meta-narrative comments and questionsaapeéxtraneous comments.

Note CAT prompts adapted from James (1999).
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Table C-4. Background information sheet

This information may be completed by a speech pagfiet or teacher together with the parent/
guardian. This information will be used for makiagpointments and interpreting the research data
only. Complete confidentiality is assured.

Name of Child; DoB:
Home address:

Phone:

Parent/Guardian Names:

Preferred appointment time: (please tick)

Wednesday am Thursday am Friday am

pm pm pm

after school after school after school
Preferred Location: O School/Preschool O Home O FMC
Preschool/School: Phone;
Address:

Director/Principal:

Age of first words (if known): (Other than mum, dad)
Age of first simple sentences, combining two wq(iflknown):

Date of first assessment from a speech pathologist: (any agency)

Previous assessment with CELF-P:
[ ] Within previous six months  Results attachgd] Yes [ ] No
[ ] More than six months ago [ ] Not ever adisiered

Previous 1Q or ability test:
[ ]Yes Name of test:
Results of test: Non-verbal Ability Verbal Ability
Date of test:
[ 1No

Hearing status:
[ ] Normal hearing [ 1 Normal hearing with tasy of fluctuating conductive loss
NB Children with a permanent loss of more thamdB5cannot be included in this research.

Signature of referring teacher or speech pathdlogizate

Name of referring teacher or speech pathologist onBlrontact

Signature of parent/guardian Date
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APPENDIX D: CODING CONVENTIONS FOR MORPHOSYNTAX

Table D-1. Transcription entry conventions

Issue Resolution/Example

Discourse markers, calling etc well, mum - whenfobbwed by a pause are attached to the
following utterance, as a word.

Affirmations ‘veah’ & ‘'yep’ transcribed as ‘yes’noseparate utterance lines.
‘mm’, ‘aha’ transcribed as non-verbal

Negations ‘nah’ & ‘nup’ transcribed as ‘no’, on seate utterance lines
‘uhuh’ transcribed as non-verbal

and then transcribe as one word of two morphersés jumped
and/then she fell over.

| don’t know Transcribed as one word when used single response.

Transcribed as separate words when part of a larttgmance,
eg, “l don’'t know where that is.”

Compound words and phrases Transcribed as one mgrdmrsbrown, seeyalater

Table D-2. Additional bound morpheme transcriptionand coding conventions

Code Explanation Example
'm[COP] contracted first person copula; I/'m ppap
/'s[COP] contracted singular copula; he/’s a mgnke
/'re[COP] contracted plural copula; they/'re silly
'm[AUX] contracted first person auxiliary BE; i eating it all.
I's|[AUX] contracted singular auxiliary BE he/'snning
I're[AUX] contracted plural auxiliary BE; they/'rstaying here.
I'sD[AUX] contracted singular auxiliary DO whereDghis go?
/'dD[AUX] contracted past auxiliary DO where/’dDgp?
I've[AUX] contracted auxiliary HAVE I/'ve put it aay
/'sH[AUX] contracted & person auxiliary HAVE he/’sH got two
IdH[AUX] contracted past auxiliary HAVE he/'dH geralready.
II[MOD] contracted modalwill she/’ll eat it
/'dW[MOD] contractedwould I/dW like to.

I'sU contractedis eg let/'sU go

Note Adapted from Caygill (1998)
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Table D-3. Word level morphosyntactic coding convetions

Code Explanation Example

[EP:_] pronoun error; him[EP:he] went away.
[EV:_] verb error The man felled[EV:fell] down.
[EW:__] other word level error; a[EW:the] childrane coming.
[AUX] auxiliary he was[AUX] jumping high.
[COP] copula that isfCOP] awful.

[MOD] modal he wil[MOD] come tomorrow.
[VERB] lexical verb eat[VERB]; think/ing[VERB]
[DET] determiner, articles only coded the[DET] bialdirty.

Table D-4. Utterance level morphosyntactic codinganventions

Code Explanation Example
[EU] utterance error: unclear which word(s),
unusual syntactic errors, unusual use of
inflections
[EU:IR] no interrogative reversal, when required ca@ come?
[EU:SEM] error of semantics or vocabulary or topic ‘he saw aeroplane writing’ when talking
maintenance; about a picture of a dog falling out of a
window.
[EU:SEQ] clearly a word order error
[S1] Single main clause (exclude single words] like to eat potatoes and gravy every
fragments and separated phrases). night.
Commands of two or more words also | ook at the ball!
counted as a single main clause.
[S2] Main plus one embedded or subordinate | like the vase that’s on the top shelf.
clause
[S3] Main plus two embedded or subordinate The boy who went outside was feeling
clauses sick because he had eaten mouldy
tomatoes.
[ELIPS] Utterance with appropriate ellipsis —i.e., E Where did it go?
response to a question or follow-on from ac gyer there [ELIPS].
previous utterance "
E soit's~
C in there [ELIPS].
[FR] Utterance of two or more words that is notGoing in the car.
a complete clause, and is not elliptical
[YN] Yes, no or okay
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APPENDIX E: CODING CONVENTIONS FOR NARRATIVE STRUCT URE

Table E-1. Non-goal directed narrative components

Component Description Examples

Unclassifiable [U] Utterance does not fulfil a defble function:
Yes/no responses

Unintelligible or abandoned utterances with well, now he is>
insufficient information. boy X x.

Labels [L] Nominal references to characters aneéctsj cat
that do not fulfil a setting function or are veryggyes
limited in their descriptive function. Often

superfluous to the narrative. naughty dog
a boy
External States Descriptions of the narrative environment, there are leaves on there
[ES] such as weather or location. are they branches?

Descriptions of characters and their locationghey have yellow hair

Character questions reflecting Labels or  the cat is on it

External States
here

it was night time

Internal States Descriptions of characters’ thoughts, desired, wanna get down
[N] emotions, or physiological states, such as e wants a drink

hunger or sickness.
i ) that boy very cross
Character questions reflecting Internal StateB. “ Y
oy say “why you sad cat?

Actions [AC] Descriptions of the actions of a chatea. he find some milk
cat comes down
they fell in the water

he said “sh”
Natural Changes in the environment, such as a violethie branch fell down
Occurrences [T] thunderstorm. it smelled yukky
Question Identity Character question reflecting Label who’s there?
[QL]
Question Character question reflecting location, where are you?
Location [QP] physical environment, external states. where is it?
Question Action  Character questions reflecting Actions. what waddiag?
[QA]

Note Modified from Hedberg and Westby (Hedberg & WgsttR93). The above apply when the
element can not be attributed the status of artameative component (e.g., some questions andges/n
responses may constitute narrative componentedmeersational style narrative; “Is the frog in
here? No.” may imply a search attempt and a corgemguof not finding the frog.)
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Table E-2. Goal directed narrative components

Appendix E

Component

Description

Examples

Setting : (S)

Character [SC]

Social/Physical
[SP]

Temporal [ST]

Introduction of the narrative context:

Introduction of the character(s), by
lexical label or given names.

Descriptions of the character(s).

Usually at the beginning of the
narrative or as their roles emerge
during the narrative.

The social and/or physical context

once the boy had a frog and a pet dog.
OUAT there was a little grey cat.

the owl lived there.

where the narrative and its events takéhe boy was sleeping in his bed.

place.

The time when the narrative and its
events take place.

he found a frog and put in a jar.
he had supper ready

one day....
when he was asleep....
that night.....

Initiating Event

(IE)

Natural
Occurrence
[IEN]

Action [IEA]

Internal Event
[IEN

The situation or problem to which a
character must respond:

A change in the physical environment,
usually not caused by animate beings —

storms, floods, earthquakes.

An activity by a character that
provokes a response from another
character.

the cat climbed the tree.

the cat was stuck in the tree.
the frog hopped out.

the frog escaped.

A character’s perception of an externahe didn't see the frog in the jar.

event (seeing or hearing), desire, or
change in physiological state.

he wanted to get down.

Response:

Internal State
[IRA]

[IRG]

[IRC]

The psychological state of the
character after the initiating event:

Affective Response. Any type of
emotional response — happiness,
sadness, anger, despair.

Goal. Reference to the character’s
intended behaviour.

the boy was cross
he was scared he might fall

the moose tried to take him away
the girl said “I will help you”

“we need to look behind the bridge”
he wanted his frog.

Cognition. Reference to the character'd Wish my frog was here.”
thoughts and suppositions — verbs sucfit might be in here.”

as ‘knew, remembered, thought,
realised’.

he thinked his frog might be in there.
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Table E-2. Goal directed narrative components (cot

Component Description Examples

Internal Plan A character’s strategy for attaining a (Possible examples)

(1P) goal:

[IPC] Cognition. Thoughts about the They thought dad might help.

situation or possible obstacles to the
main goal, hypothesised activity, or
consequences of behaviour.

The boy and his dog decided they would
look for the frog in the forest.

[IPS] Subgoal. Secondary qoals leading to 6;I'he children got a ladder so they could
ogoal. dary goz g get high enough to reach the cat.
main goal (may include if-then
concepts).
Behaviour [B] A non-goal directed behaviour or ~ The boy and the girl looked at the cat.
action in response to the initiating They were walking.
event. The boy jumped out of bed.
Attempt [A] What the character does to reach the they called “help”.
goal. daddy climbed up the tree.

he looked in the hole.
he called “frog, where are you"?

Consequence (C) The character’s success or failure in
achieving a goal, (may be a direct
result of an initiating event):

Natural ] ] )
Occurrence [CN] A change in the physical environment

usually not caused by an animate the branch broke.

being.
. Physical activities carried out by the cat fell down.
Action [CA] animate characters that attain the goalit climbed down.

they couldn’t find it.

End State [CE]  The final state of the environment or  it's still up in the tree.

characters. there was a beaver in the hole.

Obstacle [O] An interruption to attempts to resolvebut they couldn't get it down
the problem or attain the goal, leadingihen a reindeer came and took him away.

to further attempi(s). An embedded Action or Reaction
Sequence may be an interruption.

Reaction (R) The character’s feelings, thoughts or
actions in response to the consequence
of attaining or not attaining a goal:

The character’'s emotional or

physiological state she was too scared to move

Affect/Internal
State [RA]

. The character’s thoughts.
Cognition [RC] they thought they were going to sink.

Actions that result from the
consequence or emotional response téhe boy took the frog home.
it.

Behaviour [RB]
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Table E-2. Goal directed narrative components (cont

Component Description Examples

Ending [E] A statement announcing the conclusion
of the narrative.

Simple A brief statement announcing that the  «the end”: “that’s it”

narrative has ended. that's the end of the narrative.

A summary of the narrative, a moral or

Expanded .
general principal.

they lived happily ever after.

Note Modified from Hedberg and Westby (Hedberg & Wgstt093).
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Table E-3. Narrative levels and descriptors

Level Essential Characteristics
0 Refusal Child refuses to attempt narrative-tglliask.
1 Isolated Labelling (or description) of characters, objeetsyironment and/or actions
Description but there are no relationships between them. Ny stmammar elements.
2 Descriptive Content of statements is thematically related &ratters, objects,
Sequence environment or actions but there is no tempora¢éonro story grammar
elements.
3 Action Actions are described chronologically (may be aplamned temporal
Sequence sequence) but are not causally related or ord@ieete may be a central
character or theme but there are no relationshmamng the characters. No
story grammar elements.
4 Reactive Events begin to be chained, with an action or esetamatically causing
Sequence other changes, but there is no planning or goaktkd behaviour. Narrative
has at least an Initiating Event (IE) and a Consage (C). May have a
setting and an ending.
5 Fragmented Evidence of goal directed behaviour but the nareai not resolved, the
Episode resolution is unrelated to the goal or the initigtevent is not stated.
Narrative has an IE and Attempt (A) or; A or Int@r@Goal and C.
6 Abbreviated Central character(s) engage in goal directed entitinal behaviour
Episode (centring and chaining; cause and effect relatigossare evident). Planning
is not explicit and must be inferred. Narrative hadE, Internal State (IS)
or A, and C. May also have a Setting (S), Readt®yrto Consequence and
an Ending (E).
7 Complete Includes all elements of an abbreviated episodeatsalincludes evidence
Episode of character internal planning (IP).
8 Complex Narrative includes Obstacles and multiple attertgpteach a goal, entailing
Episode more than one consequence.
9 Multiple Two or more sequentially ordered episodes: Ongoelgi is either an
Episodes: RS abbreviated or complex episode, with one or moegned reactive
sequences.
10 Embedded Two or more episodes: The first episode is infged by a second episode,
Episode: RS and then resumes, after the second episode is etedpOne episode is
either an abbreviated or complex episode, with@mmore reactive
sequences.
11  Multiple Two or more sequentially ordered episodes: A cbéipisodes at the
Episode: EP abbreviated or complex episode level.
12 Embedded Two or more episodes: The first episode is infgierd by a second episode,
Episode: EP and then resumes, after the second episode is etedplAll episodes are
either abbreviated or complex episodes.
13  Multiple Two or more sequentially ordered episodes, witdewte of IP.
Episode: Plan
14 Embedded Two or more episodes, first interrupted by a seashith resumes, with
Episode: Plan  evidence of IP.
15 Interactive Describes a set of events from the perspective@for more characters,
Episode with the characters goals, plans, attempts andamtions influencing each
other. Two or more of the following story gramméeraents are present for
each of two or more characters: 1S, A or R.
16 Interactive Perspective of two or more characters included?an |
Episode: Plan

Note Modified from Hedberg & Westby (1993), Hugheskt(1997), James (2001), Owens (1996),
and Saliba (2001)
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Table E-4. Narrative level decision tree

Appendix E

Are there relationships between the labelled items? NO - Isolated Description

YES |

Does the narrative have a temporally related sempieh NO - Descriptive Sequence

events?

YES |

Does the narrative have a causally related sequence NO - Action Sequence

events?

YES |

Does the narrative imply goal-directed behaviour? NO - Reactive Sequence

YES |

Is planning explicit? NO |

YES | !

Can each of IE, IR or A] NO Incomplete | Can each of IE, IRor A | NO | Fragmented

and C be identified? - Episode and C be identified in the _, Episode

main plot?

YES | YES |

Does the narrative have NO Complete Does the narrative have| NO | Abbreviated

an obstacle? - Episode an obstacle? - Episode

YES | YES |

Does the narrative have NO Complex Does the narrative have| NO | Complex

more than one episode? _, Episode more than one episode?| _, Episode (no
plans)

YES | YES |

Does the narrative have NO Multiple Does the narrative have| NO | Multiple

an embedded or - Episode an embedded or - Episode (no

interactive episode? interactive episode? plans)

YES | YES |

Is an episode interruptedYES | Embedded | Is an episode interrupted YES | Embedded

by a second episode and_, Episode by a second episode and _, Episode (no

then resumed? then resumed? plans)

Does the narrative YES | Interactive | Does the narrative YES | Interactive

describe a set of eventy _, Episode describe a set of events| _, Episode (no

from the perspective of from the perspective of plans)

two or more characters

p

two or more characters?

Note Modified from (Hedberg & Westby, 1993; Hugheskt 1997; James, 2001; Saliba, 2001)
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APPENDIX F: CODING CONVENTIONS FOR CONTENT

Table F-1. Information score guidelines for FROG nerative

Page ltem Score Page ltem Score
1. night 8. boy/he } they
boy dog }
dog went/walk
bedroom forest/wood/outside
frog look for/search
inajar frog
SubTotal /6 call/said/shout
2. boy/he } they “where are you?”
dog } SubTotal /8
sleep/asleepl/in bed 9. boy/he
frog look
climb/hop/got hole
out ground
SubTotal /6 SubTotal /4
3. morning 10. gopher (*)
boy/he } they jump/came out
dog } scare
woke up dog
frog bark
gone/not see/not there beehive/bees
SubTotal /6 tree
4, boy/he } they shook/jump
dog } SubTotal /8
look 11. beehive
frog fell/down
boot ground
jar/container bees
SubTotal /6 flew out
5. boy/he } they
dog } boy/dog
look out look
window tree
call/said/shout hole
“where are you?” SubTotal /9
SubTotal /6 12. owl (*)
6. dog jump/came out
fell out/jumped scare/chase
jar on (his) head boy/he
SubTotal /3 fell
7. jar smashed/broke
boy/he dog
pick up/hold/cuddle ran
dog bees
cross/ naughty chase
SubTotal /5 SubTotal /9

187



Appendix F

Table F-1. Information scoring guidelines for FROGnarrative (cont)

Page ltem Score Page ltem Score
13. owl 20. boy/he
flew (away)/chase said
boy “shh”/quiet
hiding/bottom SubTotal /3
rock 21. boy/he } they
SubTotal /5 dog }
14. boy/he look/climb
climb over/behind
rock log/wood
call/said/shout SubTotal /5
“where are you™? 22. boy/he } they
SubTotal /5 dog }
15. boy/he saw/found
caught/hang frog(s)
deer (¥ SubTotal /4
antlers 23. happy
SubTotal /4 mum/dad/big
16. deer little/baby/family
carried/ran (away) frog(s)
boy/him SubTotal /4
dog 24. boy/he
ran took/got/carry/pickup
SubTotal /5 frog
17. deer/moose home
threw/drop/push “bye”
boy/him } them SubTotal /5
dog }
fell/off/down
cliff/hill TOTAL /130
SubTotal /6
18 boy/he } they
dog }
fell/into/landed
pond/water
SubTotal /4
19. dog
on boy’s/his head
listen/heard
sound of frog
SubTotal /4

Note Cohesive pronominal reference to dog, frog amest gain an information score. Inclusion of
dog with boy as ‘they’ gains an in formation scokdapted from Pomper et al. (1995)
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Table F-2. Information scoring guidelines for CAT rarrative

Category Item Score
Character cat 1
boy/man 1
girl/lady 1
children/people (2) 1/2
mum 1
dad 1
other person(s) (e.g., fireman, neighbour) 1
names 1
relationships (e.g., brother, friends, twins) 1
SubTotal /10
Object tree 1
branch 1
drink/milk 1
bottle 1
bowl 1
food 1
hand 1
SubTotal /7
Place in the yard } or other appropriate place 1
in/to the park/forest }
into the girl’'s/boy’s hand/arm(s) 1
went home/inside 1
SubTotal /3
Time once upon a time 1
one day/morning/afternoon 1
after/before (relevant event) 1
SubTotal /3
Description description of tree (e.g., didn’t hawany leaves; old) 1
height of tree/branch or difficulty of tree for mibing 1
description of branch (e.g., big brown branch) 1
description of cat (e.g., little grey cat) 1
description of girl (e.g., pigtails, yellow/blondir) 1
description of boy (eg., blue t-shirt) 1
hands up in the air 1
other description (e.g., a sunny day) 1
SubTotal /8
Event/Action the tree broke 1
Natural: branch broke/ cracked/ about to break 1
other relevant event 1
SubTotal /3
Event/Action in the tree/ on the branch 1
Cat as Agent: stuck in the tree/branch 1
climbed/ran up a tree 1
wobbled/ nearly fell 1
drank (the milk) (or couldn't) 1
ate (the food) (or couldn't) 1
tried to get/climb down 1
SubTotal /7
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Table F-2. Information scoring guidelines for CAT rarrative (cont)

Appendix F

Category

Item

w
@)
o
=
®

Event/Action

Boy/Girl as
Agent:

were walking/ went past the tree

lost their cat

saw/ heard the cat

waving hands

calling/shouting/talking to cat

holding (food, drink)

got the cat some food

(trying to) feed/offered/gave food to the cat
(trying to) feed/offered/gave drink/milk to the cat
tried to get the cat (down)

(tried to) climbed up the tree

didn’'t have a ladder

obtained a ladder

climbed up a ladder

jumped down

obtained/called a parent (e.g., shouted to mum)

RPRRPRPRRRPRRRPRRERRRRERPR

SubTotal

/16

Event/Action

Other Person as
Agent:

were walking/ went past/to the tree

lost their cat/ put cat in the tree

heard the cat

holding (food, drink)

got the cat some food

(trying to) offered/gave food to the cat
(trying to) offered/gave drink/milk to the cat
(tried to) get the cat (down)

(tried to) climbed up the tree

didn’'t have a ladder

obtained a ladder

climbed up a ladder

obtained/called another agent (e.g., fire brigade)

RPRRPRRRPRRRPRRERER

SubTotal

/13

Goals/Desires/
Thoughts
Cat as Agent:

wanting to get/climb down

not wanting to climb down/ move (e.g., she didn&nuto
move)

wanting food or drink

R e

SubTotal

/3

Goals/Desires/
Thoughts

Boy/Girl as
Agent:

tried to help

want to feed (the cat)/ the cat to eat/drink
want the cat to come down

want a pet

thought the cat might fall down

PR R RRe

SubTotal

/5

Feelings
Cat as Agent:

scared/worried

upset

sad

thirsty

hungry

other appropriate feeling

RPRRPRRRER

SubTotal

/6

Feelings
Boy/Girl/Other

Person as Agent:

scared/worried

upset

sad

lovel/like

other appropriate feeling

PR R R

SubTotal

/5
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Category Iltem Score
Plans decisions — decided to climb up/down 1
Cat as Agent: methods — thought/know how to get down/ if...then... 1
SubTotal /2
Plans decisions — decided to climb up/down 1
Boy/Girl/Other decisions — decided to get help/ladder 1
Person as Agent: methods — thought/know how to get down/ if...then... 1
SubTotal /3
Dialogue response (e.g., “miaw”) 1
Cat as Agent: attempt (e.g., “help”; “can you get me down?") 1
SubTotal /2
Dialogue instructions to cat (e.g., “come down”; “move oveslide 1
down here”, “jump”)
Boy/Girl as response to cat (e.g., “no”; “you’ll fall down”) 1
Agent: offer food to cat (e.g., “here’s your food cat”) 1
response/request to parent/other person (e.g., jrthem 1
cat’s stuck in the tree”)
instruction/response to other child 1
SubTotal /5
Dialogue other person response/request/instruction to cat 1
Other Person as  other person response/request/instruction to ¢hitgl, “I'll 1
Agent: get him down”; “he can stay in the tree”)
SubTotal /2
Consequence didn’'t/couldn’t/wouldn’t get down 1
climbed/jumped down 1
Cat as Agent: fell (down) out of the tree 1
was down/out of the tree 1
(still/stuck) in the tree 1
climbed (back) up the tree 1
scratched 1
SubTotal 17
Consequence didn’t/couldn’t/wouldn’t climb 1
didn’'t/couldn’t/wouldn’t get the cat down 1
Boy/Girl as got the cat down 1
Agent: jumped/climbed down 1
fell down 1
found cat 1
catch cat 1
SubTotal /7
Consequence didn’t/couldn’t/wouldn’t climb 1
didn’'t/couldn’t/wouldn’t get the cat down 1
Other Person as couldn’t come/help (& reason) 1
Agent: got the cat down 1
jumped/climbed down 1
fell down 1
catch cat 1
SubTotal /7
Reaction pat/cuddle the cat 1
take cat home/inside/to bed 1
cared/gave food/milk (after getting cat down) 1
SubTotal /3
TOTAL /127

Note Each information item may be scored only ond&tTs, only novel information is scored, not
repeated information. However, Objects may be stora@ddition to their reference in another

scorable context.
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Table F-3. Key event score guidelines for FROG naative

Narrative Component Event Score
Initiating Event: Frog leaves jar 1
Protagonists discover that frog is gone 1
SubTotal /2
Attempt/Search: Indicate that they are lookingffog inside the house 1
Indicate that they are looking for frog outsidelod house 1
SubTotal
/12
Consequence: Boy finds/sees frog(s) 1
Frog is the same frog as originally lost; or a st 1
SubTotal /2
TOTAL KEY EVENTS /6
Note Asking “frog, where are you” accepted as lookiogfrog. Key events are italicised.
Adapted from Boudreau and Hedberg (1999)
Table F-4. Key event score guidelines for CAT narréve
Narrative Component Event Score
Initiating Event: Cat in tree; children see catrige 1
Cat stuck in tree; can’t get down 2
Attempt: Indicate general attempts to get cat ddwncat, child or 1
other person (e.qg., tried to get it down, callet) ou
Attempt action to get cat down is specified 2
(e.g., climbed the tree/ladder; called/coaxed #te c
Consequence/ Cat remains in tree/ can’t get down 1
Resolution: Cat gets/is brought down from tree 2
TOTAL KEY EVENTS /6
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APPENDIX G: CODING CONVENTIONS FOR COHESION

Table G-1. Conventions for coding cohesive devices

Type Validity Cod Description Example
e
Lexical Correct L Lexical reiteration of previously ‘the boyhad a frog. the
introduced character (including boywent to sleep’,
synonyms, superordinates,
hyponyms).

Problematic LD  Delayed lexical naming of character ‘he’sin atree. he .... he
previously introduced only by ... thecat was stuck’
pronoun.

LU  Unclear, inconsistent, illogical or ‘dog’ later referred to as
ambiguous lexical item ‘frog’

LE Lexical error — consistent misnaming reindeer’called a

‘horse’
Article Correct AD  Use of definite article (with lexical ‘thecat couldn't get
Reference item). down’

Problematic Al Use of indefinite article (with lexical ‘a boy call a frog’ ‘then
item). a boy climb’

AO  Omission of article, inappropriately. ‘cat iredr.’ ‘cat can't

get down.’
Pronoun Correct PA  Pronoun reference to character ‘the cat’s stuck in a
Reference previously introduced by lexical item tree’. ‘he couldn’t get
(anaphora) down’
Exophoric PM  Pronoun reference to character ‘he ....hepicked up the
previously introduced by pronoun, dog’
that is implicit in the shared picture
context and associated actions or
states (exophora).
Problematic PU  Unclear, inconsistent or ambiguous ‘he looking for him.|
pronoun reference that cannot be  can’t find him.helook
retrieved from the text or implied in there’
from the context.
PE Pronoun errors - gender confusions ¢the cat... ‘fiecan’t get
switching; incorrect marking of down. te said miaw.’
number, gender, person or case
Demonst. Correct D Use of demonstrative. ‘gbat cat down’
Reference ™ Exophoric DM  Use of demonstrative where the

identity of the character is implied

from the picture context

Problematic DU  Inappropriate or unclear use of ‘that his friend’

demonstrative
Compar. C Us of a comparative ‘thather frogs stayed
Reference behind’
Substittn  Correct S Use of a nominal substitution for ‘he saw the frogs. he
character previously introduced by pickedoneup’
lexical item.

Correct SM  Use of a nominal substitution where
the identity of the character is implied
from the picture context.

Problematic  SU  Unclear substitution ‘tlate going up’
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Table G-1. Conventions for coding cohesive devicésont)

Character Identity - Cohesive Ties (cont)

Type Validity Code  Description Example

Ellipsis Correct E Ellipsis of character name/referencéne boy looked in the
from clause, including attached hole and []Jcalled
clause following identity “frog”.... ‘he picked up

establishment earlier in the c-unit. the smallest [].’

Problematic  EU An ellipsis strategy is used, bet th ‘he go in and [] fall off
character identity is unclear becausagain’
the identity was ambiguous or
omitted from the previous clause.

Omission  Problematic RO Character reference ortagfen “* jump out the bottle’
proposition is omitted.

Note Adapted from Halliday and Hasan (1976)

Table G-2. Adequacy for type of cohesive tie opparhity

Complete Exophoric Erroneous

Lexical Use of consistent lexical n/a Character is incorrectly
item to name or identify named or identified.
character, that may include Character identified is not
use of a synonym (e.g., depicted and is unclear, too
boy, kid). general, ambiguous or

illogical for the textual
context.

Pronominal Use of pronoun that refers Use of pronoun reference Use of pronoun whose
to a lexical identification ~ for an identity that is identity is unclear or
made earlier in the text. implicit from the picture ambiguous.

context and proposition.

Article Use of definite article with n/a Use of indefinite article
lexical item. with lexical item; omission

of article or demonstrative.

Substitution Use of substitution that ~ Use of substitution for an  Use of substitution where
refers to a lexical identity that is implicit the identity is unclear or
identification made earlier from the picture context ambiguous.
in the text. and proposition.

Ellipsis Ellipsis of character n/a Use of ellipsis strategy in
identity that is clear from the second clause, without
previous clause identification in the first

clause.

Omission n/a n/a The c-unit omits

identification of character
who is agent of the
proposition.

Note Adapted from Halliday and Hasan (1976) and L{[E335)
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Table G-3. Acceptable animal names for FROG narraties

Page  Animal Acceptable Names Unacceptable Names
11. gopher animal, gopher, mole, wombat, rat, dog, bear, frog
possum, squirrel, any small animals
14 owl bird, owl, eagle, cocky, any medium-emu, sparrow
sized-flying-tree-dwelling bird
18. deer deer, reindeer, moose, goat, any  cow, horse

antlered animal
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APPENDIX H: STATISTICAL TABLES FOR RESULTS

Table H-1. Pairwise comparisons for number of utteances

Group Comparisons

LI LI & LM LI & AM Dev.
Measure Value NLI- NLI-  SLI-LM NLI- SLI- LM-
SLI LM AM AM AM

NAR Combined no. of c-
units

-808 -1.949 -907 -3.619 -2.601 -1.954
429 .053 373 <.001 .007 .048

147 .018 .532 <.001 .033 .027

Z
p
FROG no. of c-units 4 -1.476 -2.343 -634 -3.635 -2.120 -2.192
p
4

CAT no. of c-units -2.677 -1.184 -1.610 -766 -3.248 -2.001

p .007 .244 110 451 .001 .049

Note Values, in this and all subsequent tables, edtierbold were statistically significant. The group
comparisons are clustered, from left to right: Léemparison between the SLI and NLI groups; LI &
LM = comparisons between the LM group and eachrbup; LI & AM = comparisons between the
AM group and each LI group; Dev. = comparison befvthe AM and LM groups.

Table H-2. Median number of obligatory contexts (OG) for grammatical morpheme
composite measures in conversations and narratives

Variable Group
SLI NLI AM LM

CON NAR CON NAR CON NAR CON NAR
FTC 64 19 91 16 112 31 87 23

(44) a7 (69) (10) (86) (15) (56) (12)
FTIC 10 5 10 1 22 11 12 2

(10) (6) (13) 3) (18) (8) (13) (3)
NTVC 32 5 40 6 50 6 40 7

(22) 9) (15) ) (45) ) (33) (6)
NPC 63 26 82 22 112 42 85 28

(66) (25) (40) a7) (65) (26) (65) (14)
NPIC 12 4 11 1 21 5 13 3

(15) 4) (12) 4) (15) 4) (14) (3)

Note Interquartile ranges are shown in parentheses.
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Table H-3. Pairwise comparisons of accuracy for gramatical morpheme composite
measures in conversations and narratives

Group Comparisons

LI LI & LM LI & AM Dev.
Measure Value NLI- NLI- SLI- NLI- SLI- LM-
SLI LM LM AM AM AM
CON FTC Z -1.866 -1.584 -100 -3.881 -4.653 -4.669
p .093 .187 960 <.001 <.001 <.001
CON NVTC Z -576 -1.271 -1.867 -4.541 -4.411 -4.808
p 427 213 107 <.001 <.001 <.001
CON NPC Z - 760 -1547 -600 -3.126 -3.481 -3.365
p .466 .130 .561 .001 <.001 <.001
NAR FTC Z -1.613 -2.430 -208 -4.661 -3.274 -3.993
p 112 .012 .845 <.001 .001 <.001
NAR NTVC Z -.180 -.324 -500 -3.389 -3.079 -3.625
p .874 762 .634 .002 .004 <.001
NAR NPC Z -2.237 -963 -1.455 -4885 -2.981 -5.097
p .023 .349 149 <.001 .003 <.001

Table H-4. Pairwise comparisons of clausal

for conversations and narratives

compleyi measures and utterance errors

Group Comparisons

LI LI &LM LI & AM Dev.
Measure Value NLI- NLI- SLI- NLI- SLI- LM-
SLI LM LM AM AM AM
CON Fragments 4 -990 -1.032 0 -3.384 -3.353 -3.052
p .333 .316 1.0 <.001 <.001 .002
CON Single clause Z -1.175 -111 -1.433 -1.683 -3.449 -2.504
p .253 .932 .162 092 <.001 .011
CON Two clauses Z -.898 -.497 -.667 -2.605 -3.449 -3.130
p .386 .638 517 .009 <.001 .001
NAR Fragments Z -1.221 -1.758 -2.813 -3.810 -3.257 -5.006
p .232 .086 .004 <.001 .001 <.001
NAR Single clause Z -991 -1.277 -2.813 -2.767 -2.262 -4.169
p .336 211 .003 .006 .023 <.001
NAR Two clauses Z -492 -1.189 -801 -2554 -3.165 -4.203
p .631 .239 427 .010 .002 <.001
NAR Subordination index Z -.350 -.260 -291  -2.412 -2.794 -2.256
p 742 .808 72 .014 .005 .023
CON utterance errors Z -1.498 -2.301 -3.213 -3.121 -3.881 -.898
p .143 .019 .001 .002 <.001 .360
NAR utterance errors Z -1.255 -.923 -2.103 -1.298 -2.684 -.512
p 214 377 .032 210 .007 .570
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Table H-5. Pair-wise comparisons for narrative stretural and organisation level and
key event and information scores

Measure Value LI LI & LM LI & AM Dev.
NLI- NLI- SLI- NLI- SLI- LM-
SLI LM LM AM AM AM

FROG structural level -1.308 -1.335 -3.672 -4.505 -3.510 -5.552

.201 183 <.001 <.001 <.001 <.001

-347 -2965 -3.051 -3.709 -3.184 -5.475
.781 .005 .002 <.001 .001 <.001

FROG organisation level

-764 -2544 -1523 -3581 -4.055 -5.069
462 .009 131 <.001 <.001 <.001

FROG key event score

-1.912 -756 -2.720 -4.484 -3.483 -5.140
.058 464 .005 <.001 <.001 <.001

FROG information score
percentage

-071 -1.408 -1.448 -3.437 -3.926 -4.662
.942 163 153 <.001 <.001 <.001

CAT structural level

-730 -1.646 -1.288 -3.389 -4.033 -4.575
.583 216 .305 .001 <.001 <.001

CAT organisation level

-719  -.044  -981 -2.635 -2.247 -2.972
464 .970 .345 .006 .024 .002

CAT key event score

-515 -657 -173 -3537 -4.235 -4.172
.630 .528 876 <.001 <.001 <.001

CAT information score
percentage

T N|T N|T NIT N|T N|(T N|T N T N

Table H-6. Median number of cohesive ties per c-uh{interquartile range in brackets)

Variable Measure Group

SLI NLI AM LM
FROG cohesive ties per Median 1.53 1.33 1.54 .98
c-unit IQR 67 51 54 44
CAT cohesive ties per c- Median .59 .80 1.0 .50
unit IQR 50 37 .99 48
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Table H-7. Pair-wise comparisons for adequacy of ¢tesive ties

Measure LI LI & LM Ll & AM Dev.

NLI- NLI- SLI- NLI- SLI- LM-

SLI LM LM AM AM AM
z -1.705 -.682 -2.717 -3.937 -3.034 -4.749
FROG percentage complete ties p .097 511 .007 <.001 .002 <.001
z -1.635 -497 -220 -4.454 -4.193 -5.430
FROG percentage erroneous ties p 114 .628 026 <.001 <.001 <.001
z -1.498 -1.419 -2.850 -1.311 -433 -3.130

FROG complete lexical ties p 141 163 .003 198 .684 .001
z -.208 -2.088 -2.423 -4.237 -3.530 -5.271
FROG complete pronominal ties p .843 .036 .011 <.001 <.001 <.001
z -139 -018 -400 -2.650 -3.082 -4.042
FROG erroneous pronominal ties p .896 .992 .704 .009 .002 <.001
z -1.922  -352 -2.054 -2.719 -040 -2.896

CAT percentage complete ties p .055 .739 .042 .006 977 .003
z -2.974 -799 -3.086 -2.995 -1.069 -3.099

CAT percentage erroneous ties p .003 431 .002 .003 .294 .001
z -575 -1.147 -596 -2.273 -2.632 -3.295

CAT complete pronominal ties p .587 .266 .585 .024 .008 .001
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APPENDIX I: DISCRIMINANT FUNCTION ANALYSIS

Table I-1. Percentages and total number of childremrorrectly classified from individual

conversation sample variables

Variable(s) LI TDL
Morphosyntactic accuracy
FTC 67.6% (23/34) 95.2% (20/21)
NTVC 73.5% (25/34) 95.2% (20/21)
Morphosyntactic complexity
MLU 79.4% (27/24) 85.6% (18/21)
FRAG 64.7% (22/34) 76.2% (16/21)

Table I-2. Percentages and total number of childrerorrectly classified from individual

narrative sample variables

Variable(s) LI TDL
Morphosyntactic accuracy

FTC 67.6% (23/34) 95.2% (20/21)

NTVC 38.5% (10/26) 100 (20/20)
Morphosyntactic complexity

FRAG 64.7% (22/34) 85.7% (18/21)
Narrative

FROG Organisation (ORG) 88.2% (30/34) 90.5% (1p/2 *

FROG Information score percentage 91.2% (31/34) 85.7% (18/21) *

(INFO)

FROG Percentage erroneous cohesive 73.5% (25/34)
ties (ERRCOH)

95.2% (20/21)

CAT Organisation (ORG) 88.2% (30/34) 76.2% (16/21
CAT Information score percentage 91.2% (31/34) 85.7% (18/21) *
(INFO)

CAT Percentage erroneous cohesive ties 46.7% (14/30)
(ERRCOH)

80.0% (16/20)

Note * effective classification with at least fair sp#city and sensitivity
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Table 1-3 Percentages and total

samples

Appendix |

number of childrencorrectly classified for
combinations of morphosyntactic variables from congrsation and combined narrative

Variables

LI

TDL

Conversation FTC & MLU

79.4% (27/34)

95.2% (20/21)

Conversation FTC & FRAG

70.6% (24/34)

95.2% (20/21)

Conversation FTC & NTVC

76.5% (26/34)

100% (21/21)

Conversation MLU & FRAG

82.4% (28/34)

90.5% (19/21)  *

Narrative FTC & MLU

82.4% (28/34)

90.5% (19/21) *

Narrative FTC & FRAG

73.5% (25/34)

90.5% (19/21)

Narrative FTC & NTVC

76.9% (20/26)

95.0% (19/20)

Narrative MLU & FRAG

73.5%(25/34)

81.0% (17/21)

Note * effective classification with at least fair spfécity and sensitivity;

Table 1-4. Percentages and total number of childrencorrectly classified from

combinations of narrative variables

Variable(s) LI TDL

FROG ORG, INFO & ERRCOH 94.1% (32/34) 90.5% (19/21) *
FROG ORG & INFO 91.2% (31/34) 85.7% (18/21) *
FROG ORG & ERRCOH 85.3% (29/34) 90.5% (19/21) *
FROG INFO & ERRCOH 91.2% (31/34) 95.2% (20/21) *
CAT ORG, INFO & ERRCOH 93.3% (28/30) 80.0% (16/20) *
CAT ORG & INFO 94.1% (32/34) 76.2% (16/21) *
CAT ORG & ERRCOH 90.0% (27/30) 80.0% (16/20) *
CAT INFO & ERRCOH 90.0% (27/30) 85.0% (17/20) *
FROG & CAT ORG, INFO & ERRCOH 96.7% (29/30) 95.089/20) *

FROG & CAT INFO & ERRCOH 96.7% (29/30)

90.0% (1820 x

Note * effective classification with at least fair spfécity and sensitivity; ** very effective

classification with good specificity and sensityvit

Table 1-5. Percentages and total number of childrencorrectly classified from
combinations of conversation sample variables andFOG narrative measures

Variable(s) LI TDL

Conversation FTC, NTVC, MLU & FRAG; 91.2% (31/34) 95.2% (20/21) i
FROG ORG, INFO & ERRCOH

Conversation FTC, NTVC; 88.2% (30/34) 95.2% (20/21) *
FROG ORG, INFO & ERRCOH

Conversation MLU & FRAG; 94.1% (32/34) 95.2% (20/21) i
FROG ORG, INFO & ERRCOH

Conversation FTC, MLU; FROG ERRCOH 79.4% (27/34) 0%0(21/21)
Conversation FTC, MLU; FROG INFO 91.2% (31/34) 90.619/21) e
Conversation FTC, MLU; FROG ORG 91.2% (31/34) 95.2%21) **

Note * effective classification with at least fair spfécity and sensitivity; ** very effective

classification with good specificity and sensityvit

201



Appendix |

Table 1-6. Percentages and total number of childrencorrectly classified from
combinations of conversation and CAT narrative congxts

Variable(s) LI TDL

Conversation FTC, NTVC, MLU & FRAG,; 96.7% (29/30) 95% (19/20) ki
CAT ORG, INFO & ERRCOH

Conversation FTC & NTVC; 93.3% (28/30) 100% (20/20) *
CAT ORG, INFO & ERRCOH

Conversation MLU & FRAG; 96.7% (29/30) 90.0 (18/20) **
CAT ORG, INFO & ERRCOH

Conversation FTC, MLU; CAT ERRCOH 83.3% (25/30) 9E6PA/20) *
Conversation FTC, MLU; CAT INFO 94.1% (32/34) 95.220/21) fd
Conversation FTC, MLU; CAT ORG 91.2% (31/34) 85.728/21) *

Note * effective classification with at least fair spfécity and sensitivity; ** very effective
classification with good specificity and sensityvit

Table I-7. Percentages and total number of childrencorrectly classified from
combinations of narrative sample variables (inclusie of both FROG and CAT stories).

Variable(s) LI TDL

Narrative FTC, ORG, INFO, & ERRCOH 96.7% (29/30) 0w (20/20) o
Narrative FTC & ERRCOH 76.7% (23/30) 95.0% (19/20)
Narrative FTC and INFO 91.2% (31/34) 90.5% (19/21) **
Narrative FTC and ORG 85.3% (29/34) 90.5% (19/21) *
Narrative MLU and ERRCOH 86.7% (26/30) 85.0% (13/20 *
Narrative MLU and INFO 97.1% (33/34) 85.7% (18/21) *
Narrative MLU and ORG 94.1% (32/34) 85.7% (18/21) *

Note * effective classification with at least fair spfécity and sensitivity; ** very effective
classification with good specificity and sensityvit

Table 1-8. Percentages and total number of childrencorrectly classified from
combinations of conversation sample variables anddth FROG and CAT narratives

Variable(s) LI TDL

Conversation FTC, NTVC, MLU, FRAG; 100% (30/30) 95% (19/20) *
Narrative ORG, INFO, & ERRCOH

Conversation FTC, NTVC, MLU; 100% (30/30) 100% (20/20) ik
Narrative ORG, INFO, & ERRCOH

Conversation FTC, NTVC; 93.3% (28/30) 100% (20/20) *x
Narrative ORG, INFO, & ERRCOH

Conversation FTC; 100% (30/30) 95% (19/20) *
Narrative ORG, INFO, & ERRCOH

Conversation FTC, MLU; 100% (30/30) 100% (20/20) el

Narrative ORG, INFO, & ERRCOH

Note ** very effective classification with good speicity and sensitivity; *** extremely effective
classification with excellent specificity and sdivity.
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