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Chapter 1

General introduction

Primary language acquisition is an amazingly rapid and robust process. By four
years of age, a typically developing child can speak clearly and intelligibly,
produce long and complex sentences and has a vocabulary already containing
some thousands of words. However, many children do not learn their native
language effortlessly and are delayed in their speech and/or language
development. Some children overcome these problems, but others have
persistent language difficulties. Follow-up studies of children with severe early
language delays show that these children are at risk of later literacy problems,
lack of friendships, unemployment, and higher rates of psychiatric disorder
(Clegg, Hollis, Mawhood, & Rutter, 2005). However, the amount of research
focusing on these speech and language disorders is relatively small, in spite of
the fact that they are very common and have an enormous impact on
individuals and society (Bishop, 2010). One might say that people with
persistent language impairment never become native speakers in their mother
tongue. Speech and communication will always remain burdensome, as
llustrated with a brief case study, in which a 19-year-old young man tells us

about his language problems:

Ik ... ik heb gerecepteerd” . ..wie ik ben. 1 roeger niet, maar nu wel. Ebm. . .het kan 3-zijn
dat ik problemen kan krijgen qua eb taalprobleem natunrlijk. Want bepaalde post als ik
lees, snap ik het niet. Ga ik naar mijn moeder toe, of naar mijn vriendin toe, of naar een
vriend toe van. .. hoe ... hoe gaat bet eigenlik?| . ... [Dan kan ik in een. . .eb. . .Ran die 3in
0 begrijpen en ik kan het ook anders begrijpen en dat weet ik soms niet. Dus daarom vraag
ik ook ...wie er ombeen is. V'raag ik het na. Ja. Maar een taalprobleem bljf je altijd

houden.



I ... I have recepted® ...who I am. Not in the past, but now I do. Uhm...it can
b-be that I can get problems qua uh language problem of course. Because
certain mail when I read, I don’t understand it. I go to my mother, or to my
girlfriend, or to a friend...how ... how goes this actually? [ ....] Then I can in
a...uh...can understand that sentence this way and I can also understand it in
another way and sometimes I don’t know which. So therefore I ask ... who is
around. I check it. Yes. But a language problem is something you always keep.

Note:  agerecepteerd/recepted is  probably a blend of respected/accepted

(respecteren/ accepteren).

This dissertation is about children with specific language impairment
(SLI). These children show significant limitations in language abilities, but do
not have evident conditions that could explain their language problems, such as
mental retardation, hearing loss, or neurological damage. Researchers have been
trying to answer the question what causes SLI and how it can be prevented or
remedied. If a better understanding of the causal mechanisms of SLI can be
reached, we might also be able to design more effective methods of assessment,
treatment and prevention. However, there are also theoretical reasons for
studying SLI, as it can offer a window onto the processes and mechanisms
underlying normal language acquisition. Research on SLI has nurtured debates
and theories about modularity and innateness on the one hand, and usage-
based approaches and statistical learning on the other hand.

The present thesis aims to theoretically validate processes of language
development in Dutch children with SLI in perspective of clinical applications.
In this thesis, the grammatical development of Dutch school-age children with
SLI is examined longitudinally between the ages 6 and 10 years. To date, little is
known about the grammatical development of Dutch children with SLI in the

primary school years, especially in the middle and higher grades. In addition,



the development of speech disfluencies is studied in the older (i.e., 8- to 10-year
old) school-age children with SLI. Although these older children have
overcome some of their language difficulties, sentence formulation may still be
challenging, leading to higher disfluency rates, even when grammatical accuracy
is high (Finneran, Leonard, & Miller, 2009). Furthermore, prospects for
language intervention in older school-age children with SLI are investigated. In
Dutch special schools for children with SLI, the bulk of speech therapy
resources are allocated to the young children (up to Grade 3). The general
opinion is that therapy for older school-age children is not beneficial anymore.
These opinions are based on (unsubstantiated) notions of critical or sensitive
periods for language development in children with SLI. However, a growing
body of research suggests that older school-age children with SLI can still
benefit from intervention, but with approaches different from those commonly
used with younger children with SLI. In general, older school-age children with
SLI have overcome their phonological and lexical difficulties to a certain extent.
Metalinguistic intervention approaches are therefore usually aimed at
remediating (remaining) difficulties with complex syntax. In order to select
appropriate targets for grammatical intervention, it is necessary to chart
grammatical development (i.e., grammatical complexity and grammatical

correctness) of school-age children with SLI in the middle and higher grades.

Specific language impairment: Definition and characteristics

SLI is defined as a developmental language disorder in which children fail to
acquire their native language propetly/completely, despite having normal non-
verbal intelligence, no hearing problems, and no known neurological
dysfunctions or behavioral, emotional or social problems (Leonard, 1998). The
prevalence of SLI has been estimated to affect approximately 5-7% of a
kindergarten population (Tomblin et al., 1997). SLI is basically defined by way

of exclusion, meaning that the language problems cannot be explained by a
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known cause. However, there are also a number of (more clinically pragmatic)
inclusion criteria. For instance, children have to show language test scores of -
1.25 standard deviations below the age-normed average (or worse), and the
obtained non-verbal IQ score must be higher than 85 (Leonard, 1998).

It has been shown that SLI runs in families. This genetic component has
been demonstrated in various heritability studies, such as family evaluations
(Tallal, Ross, & Curtiss, 1989; Tomblin, 1989; Whitehurst, Arnold, Smith, &
Fischel, 1991), twin studies (Bishop, Adams, & Norbury, 2006; Bishop, North,
& Donlan, 1995; Tomblin & Buckwalter, 1998), and in genetic etiology studies
(Fisher, Vargha-Khadem, Watkins, & Monaco et al., 1998; Lai et al., 2001;
Vernes, et al.,, 2008). Furthermore, as is the case with other developmental
disorders, such as dyslexia and autism, SLI affects males more often than
females (Tomblin et al., 1997).

The word ‘specific’ in SLI is somewhat confusing or misleading. The
specificity lies in the fact that only language development is regarded as
impaired when compared to other developmental domains. However, recent
evidence suggests that children with SLI also experience problems in particular
non-linguistic cognitive skills, e.g., executive functions, mental rotation, or
motor ability (Leonard, 1998; Ullman & Pierpont, 2006; Windsor & Kohnert,
2009). Some children with SLI also exhibit limitations in other cognitive
domains such as working memory (Archibald & Gathercole, 2006; Ellis
Weismer & Evans, 2002; Gathercole & Baddeley, 1990; Montgomery,
Magimairaj, & Finney, 2010). Furthermore, a relatively high incidence of
reading impairment has been identified in children with SLI (Bishop &
Snowling, 2004; Tager-Flusberg & Cooper, 1999; van Weerdenburg,
Verhoeven, Bosman, & van Balkom, 2011).

Another characteristic of SLI is the large heterogeneity. Language
profiles tend to vary greatly among children with SLI. Although difficulty with

morphosyntax is generally seen as a hallmark, these children can, but need not,



also suffer from impairments in other linguistic domains, such as phonology,
semantics, or pragmatics. This heterogeneity has inspired researchers to search
for subgroups of children with SLI (Conti-Ramsden, Crutchley, & Botting,
1997; Rapin & Allen, 1983). For example, Rapin and Allen identified six
subtypes (i.e., verbal auditory agnosia, phonologic/syntactic deficit disorder,
verbal dyspraxia, speech programming deficit disorder, lexical deficit disorder,
and semantic pragmatic deficit disorder). Conti-Ramsden et al. (1997) found
basically the same six subgroups. Although these subgroups were stable over
time, a large part of the children with SLI moved to a different subgroup within
one year (Conti-Ramsden & Botting, 1999). SLI should therefore be regarded
as a dynamic condition (Van Weerdenburg, Verhoeven, & van Balkom, 2006).
Yet another subgroup was identified by Van der Lely (1998; 2004) and labeled
grammatical SLI. However, only very few children seemed to fit a subtype that
exclusively exhibits grammatical problems. The fact that children with SLI
generally receive treatment for their language difficulties, may be regarded as a
confounding factor in research for subgroups of SLI. Conceivably, language
domains that are most resistant to treatment would then constitute the residue
of the language difficulties. In older children with SLI, this remainder could
well be their grammatical problems, which could subsequently be interpreted as
grammatical SLI (Bishop, Bright, James, Bishop, & van der Lely, 2000).

To date, the attempts to identify subgroups in SLI populations have not
been very successful and the clinical value of such subclassifications can
therefore be questioned. So far, research on subgroups has either been based
on clinical judgments or psychometric tests. However, in the near future, the
rapid developments in neuroimaging techniques and genetics will probably

advance the research on subgroups.



Explanatory frameworks of SLI

Theories of SLI are generally divided into two types: those that explain SLI as a
deficit in (acquiring) linguistic knowledge, also known as representational
accounts, and those that explain SLI as a deficit in domain-general or domain-
specific cognitive processes (which underlie or subserve language acquisition
processes), also known as processing accounts.

The representational accounts have often started from the phonological
and morphological characteristics of the verb and its syntactic relations. These
linguistic theories were clustered by De Jong (2004) into four groups that will
be discussed here briefly.

The first group of explanations centers on the saliency and richness of
the inflectional verb paradigm. The sparse morphology hypothesis (Leonard, 1987)
claimed that children can benefit from the richness of the inflectional system,
like for instance in Spanish, where verb inflectional suffixes are syllabic,
stressed, and have full vowels. Children learning a language with a sparse
morphology do not have this benefit. This would explain why Spanish children
with SLI experience fewer problems with verb morphology than English
children with SLI. In the same line, but more phono-morphologically
orientated is the surface hypothesis (Leonard, 1989). Here, the claim is that non-
salient morphemes, such as determiners and verb affixes, which are generally
unstressed, are more difficult to learn/acquire.

The second group of explanations deals with agreement relationships.
Clahsen (1992) proposed the missing agreement hypothesis. According to this
hypothesis, problems with determiners, adjectival inflection and subject-verb
agreement are caused by a lack of knowledge of asymmetrical relations between
grammatical categories, where one category controls the other, like gender and
number markings on determiners and articles, which are dependent upon the

grammatical properties of the noun they accompany. Originally proposed for



German SLI, this proposal was later suggested to also hold for other languages,
such as English.

The third group of explanations focusses on optionality. Rice and Wexler
(1996) proposed the extended optional infinitive stage hypothesis. This hypothesis
states that all children are supposed to pass through a developmental stage in
which they do not know that verbs in main clauses should be marked for tense
features, and consequently, non-finite forms can be used where the adult
grammar would require finite forms. In children with SLI, this stage is assumed
to be prolonged. Later, this hypothesis was revised into the agreement/tense
omission model. Both accounts presume a developmental delay in children with
SLI. Their grammar is not qualitatively different but develops at a slower pace
than in typically developing children (Wexler, Schiitze & Rice, 1998).

Finally, the fourth group of representational accounts discussed here,
concerns deficits of linguistic knowledge in children with SLI. These theories,
such as the wissing feature hypothesis (Gopnik, 1990) and the implicit rule deficit
bypothesis (Gopnik & Crago, 1991) assume that linguistic knowledge is innate,
and that this knowledge is partly absent or incomplete in children with SLI.
Because of this lack of competence, children with SLI have to rely on rote
learning and memory and according to this hypothesis, correctly produced
forms would only appear by chance.

The second type of theories are processing accounts that in general
explain SLI as the result of a limitation in information-processing capacity. For
instance, children with SLI also have (subtle) deficits or weaknesses in non-
linguistic domains, like motor skills, visuo-spatial abilities, memory skills and
attention span. Therefore, the specificity of SLI is questioned by these theories
(Joanisse & Seidenberg, 1998; Ullman & Pierpont, 2005). It has been argued
that the selection of children with SLI based on exclusionary criteria could
severely bias the subject sample and thus create the false impression that SLI is

a distinct disorder restricted to language. Some of these non-linguistic deficits
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could explain the language problems of children with SLI. For instance, deficits
in phonological working memory could lead to imprecise phonological
representations. Phonological memory traces could also decay more rapidly,
and a limited storage capacity could lead to fewer items stored. These
limitations would hamper lexical learning, as well as sentence processing
(Gathercole & Baddeley, 1990). Another proposal concerns deficits in the
speed of information processing (Tallal, 1980). Because of an auditory temporal
processing deficit language input is degraded which in turn would cause
impairments in phonology, lexical learning and grammatical deficits.

Morte recently, the procedural deficit hypothesis was proposed by Ullman and
Pierpont (2005). According to this hypothesis, the linguistic and non-linguistic
deficits of children with SLI are to be explained by an abnormal development
of the brain structures that make up the procedural memory system. This brain
network, rooted in the frontal lobe and basal ganglia, is dedicated to learning
and execution of motor and cognitive skills, including important aspects of
grammar and lexical retrieval. The declarative memory system, which depends
on other brain structures is supposed to be largely intact. The function of the
procedural system would be the learning and use of rule-governed
computations (mental grammar), whereas the declarative memory is the storage
for idiosyncratic mappings (mental lexicon). Ullman and Pierpont (2005) argued
that a portion of the heterogeneity in SLI can be explained by the variation
between individuals as to which structures of the procedural memory system
are affected and to what degree. Furthermore, the declarative memory system is
believed to compensate for deficits in the procedural memory system. Children
with SLI would recruit declarative memory to learn particular grammatical
forms as unanalyzed wholes (e.g., past tense verb forms) and even explicit
grammatical rules (e.g., past tense rule). It was suggested that improvement in
language skills over time observed in children with SLI would partly depend on

the strength of their lexical/declarative abilities. It was also argued that the
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variation in symptoms of SLI across languages could be explained by the degree
of saliency or learnability of certain types of grammatical rules: the rules that are
more salient or simpler should be easier to learn in declarative memory (Ullman
& Pierpont, 2005).

Theories explaining SLI are in continuous development. New theories
are formulated and older ones are revised due to new insights. Some linguistic
theories of SLI have been proposed for specific languages, such as the wissing
agreement hypothesis (Clahsen, 1992) for German and some theories only apply to
early developmental stages, like the extended optional infinitive stage (Wexler & Rice,
1996). Most linguistic theories only deal with the grammatical symptoms of SLI
and do not include the difficulties that children with SLI face in other language
domains. A major problem for all linguistic accounts is that they are not able to
adequately explain the inconsistency in morphological marking by children with
SLI on the one hand and the variation in grammatical symptoms of SLI
between languages on the other hand.

The processing accounts of SLI can explain some of the linguistic and
non-linguistic deficits seen in children with SLI, such as difficulties in
processing brief or rapidly presented (non)verbal stimuli, difficulties in word
retrieval and phonological discrimination, and the simultanecous execution of
multiple tasks (Leonard, 1998). However, constructing testable hypotheses
constitutes a problem for limited processing accounts. Any kind of cognitive
functional impairment could potentially be explained by a reduction in
processing resources. Although the processing accounts addressing processing
speed or insufficient working memory can explain some of the language
problems seen in children with SLI, not all children with SLI seem to suffer
from problems in these domains (Leonard, 1998; Bishop, Adams, & Rosen,
20006). To date, behavioral evidence supporting the procedural deficit hypothesis
largely comes from reports of errors in past tense forms observed in children

with SLI (Schwattz, 2009).
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Research on Dutch children with SLI

In the Netherlands, a series of studies focusing on grammatical development in
Dutch children with SLI have been conducted. The first large-scale study was
conducted by Bol and Kuiken (1990). In order to construct a Dutch version of
LARSP (Crystal, Fletcher, & Garman, 1976) they examined grammatical
development in typically developing (TD) children and three different clinical
groups. Their research concentrated on the presence or absence of linguistic
phenomena in the spontaneous speech of the children and not so much on
grammatical errors. The SLI group (# = 18) had a mean age of 5;11 years (age
range 4;8-8;2 years). In comparison to the TD children, the SLI group overused
structures with two constituents and underused structures with four or more
constituents as well as sentences with coordination. They also used fewer
phrase structures containing personal and possessive pronouns. In addition,
instances of determiner + noun combinations and repletive and partitive ‘e’
(there) were also underrepresented. With regard to morphology, fewer
diminutives and agreement of first person singular was found. The SLI group
did not differ from TD children in their use of modals and copulas.

The inclusion of the Bol and Kuiken (1990) corpus in the CHILDES
database certainly paved the way for further research on Dutch children with
SLI. Over the years, this corpus was used in a number of studies. For instance,
Bol and de Jong (1992) examined the use of modal and aspect auxiliaries and
found no group differences between children with SLI and MLU-matched TD
controls. However, 6 out of 16 children with SLI omitted aspect auxiliaries
‘hebben’ (to have) and ‘%7n’ (to be) in sentences with participles. It was suggested
that the Dutch auxiliary system was less complex and forms were more salient
compared to the English system, which could account for the relatively good
performance of Dutch speaking children with SLI, as compared to their

English-speaking peers.
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The second comprehensive study was performed by de Jong (1999) who
examined verb inflectional morphology and verb argument structure in 35
children with SLI, with a mean age of 7;8 years. It was found that the children
with SLI produced fewer past tense forms when compared to younger TD
children. The SLI group performed poorly on past tense inflection. Past tense
inflections and sometimes the entire verb were omitted. However, substitutions
also occurred, which was not observed in English speaking children with SLI.
Furthermore, the children with SLI frequently used dummy auxiliaries
combined with infinitives. De Jong regarded this as a ‘strategy’ to avoid
movement and inflection of the main verb. The use of a past tense dummy
auxiliary was suggested to function as an early past tense carrier.

The examination of subject-verb agreement showed that the children
with SLI either produced a verb stem form, a singular verb inflection with a
plural subject, or an infinitival form in sentence final position. Agreement
errors were disproportionally high in the SLI group compared to TD children.
However, verb morphology errors were not produced consistently and the
children with SLI did not perform at chance level. Therefore, de Jong
concluded that the children with SLI did succeed in acquiring the verb
inflectional paradigms. However, these representations should be seen as
vulnerable. In addition, verb argument structure was examined in the Bol and
Kuiken (1990) corpus. Results showed that the children with SLI showed a
preference for a simple argument structure and a propensity to select
intransitive frames. Problems with verb argument structure were found to
coexist with problems involving functional categories.

The Bol and Kuiken (1990) corpus was also examined by Wexler,
Schaeffer and Bol (2004), who found that children with SLI hardly ever
violated the verb-second rule. Only 0.2% of the verb second positions were
filled with an infinitival verb, and the SLI group even outperformed the

younger TD group (age range 1,7 to 3;7 ). In both groups, proportions of root
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infinitives declined as MLU increased. However, even the older children with
SLI (age range 6;0 - 8;2) still produced 15% root infinitives, whereas in TD
children (age range 3;1 - 3;7) this rate had dropped to 7%. Wexler et al. (2004)
doubted whether children with SLI would ever leave the root infinitive stage.

In a more recent study, Bol and Kasparian (2009) re-examined the use of
pronouns in the Bol and Kuiken (1990) corpus. The children with SLI were
found to make case errors in personal pronouns, by substituting subject forms
with object forms. Furthermore, personal pronouns instead of possessive
pronouns were produced.

Another line of research concerned the comparison between Dutch SLI
and children learning Dutch as a second language (L2). Researchers noticed
that the morphosyntactic problems of Dutch children with SLI closely
resembled those of L2 children and adults (Orgassa, 2009; Steenge, 2006;
Verhoeven, Steenge, & van Balkom, 2011). Notably, the problems with
determiner-noun agreement, verb placement, the extended use of dummy
auxiliaries, and the deletion of ‘er’ (there) stood out. Evidently, some
characteristics of Dutch are more difficult to acquire than others. Therefore, L2
children could be misdiagnosed as having SLI because of these similarities
between L2 and SLI symptoms, which has led researchers to design a number
of studies aimed at disentangling SLI and bilingualism. For instance, verb
morphology production in narratives of monolingual TD and SLI children was
compared to bilingual TD and SLI children, aged 7 and 9 years (Steenge, 2006;
Verhoeven, Steenge, & van Balkom, 2011). Omission of an agreement marker
in 3t person singular verb forms was regarded as a clinical marker of SLI in L1
and L2 learners. Furthermore, the children with SLI told longer stories than the
TD controls, but MLLU was lower and proportions of ungrammatical sentences
were higher. In a similar group design, but with an elicitation task, verb
placement and verb inflection was studied (Orgassa, 2009). The 7-year-old

children with SLI had almost no verb placement errors in main clauses.
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However, these errors were found in main clauses with inversion and were
especially prominent in relative clauses. The SLI group also used more dummy
auxiliaries than TD L1 and L2 learners. Contrastively, no differences in the use
of dummy auxiliaries was found between monolingual and bilingual SLI groups.
Cleatly, the overuse of dummy verbs was related to having SLI.

Productive and receptive knowledge (i.e., grammatical judgment) of
definite determiners in Dutch children with SLI was investigated by Keij,
Cornips, van Hout, Hulk, and van Emmerik (2012). Three groups were
compared, namely monolingual TD children (age range 6;7-9;11), monolingual
children with SLI (age range 8;4-12;0), and TD L2 children (age range 6;7—
10;0). The three groups demonstrated different stages in mastery of the Dutch
gender paradigm. The children with SLI performed pootly on the production
and the grammatical judgment tasks. Performance on common gender
determiner e’ was poor and on neuter determiner ‘bz’ at chance level, although
considerable variation was found. Keij et al. (2012) concluded that the children
with SLI were only at the first stage of the discovery of the gender paradigm,
showing awareness of gender distinction, but not able to produce neuter
determiner-noun combinations correctly.

A recent study compared performance differences of 7-year-old children
with SLI (range 6;1-9;9 years) and age-matched TD controls on a story retelling
task versus a story generation task (Duinmeijer, de Jong, & Scheper, 2012). On
both tasks, the SLI group was outperformed by the TD group on plot score,
MLU and grammaticality. On the story retelling task, the SLI group also used
fewer embedded clauses than TD controls. When both tasks were compared
within the SLI group, it was found that scores on measures of complexity,
embedding, and disfluency were higher on the retelling task. It was concluded
that the children with SLI appeared to benefit from the language input in the
retelling condition, but having to recall and reproduce the story led to more

disfluencies.
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To conclude, this overview of the research demonstrates that, although
Dutch SLI has had its share of reseatrch interest, longitudinal studies have so far
been scarce. Furthermore, a large part of the studies made use of the same Bol
and Kuiken (1990) corpus of spontaneous speech. The size of this corpus is
somewhat limited and older school-age children with SLI can be regarded as
underrepresented. Moreover, some studies examined relatively small groups
with considerable age ranges in the SLI groups. In some studies experimental
tasks were used, but a large portion of the research findings was based on the
analysis of spontaneous speech. So far, only a few studies used narratives to
investigate the language skills of Dutch children with SLI. Narratives have been
argued to be more revealing than spontaneous speech in examining older
children with SLI (Norbury & Bishop, 2003; Reilly, Losh, Bellugi, & Wulfeck,
2004; Wetherell, Botting, & Conti-Ramsden, 2007).

The present thesis

In this thesis, grammatical development of school-age children with SLI
is related to a number of issues: the delay versus deviance debate in SLI, the
role of the lexicon in grammatical development, speech disfluency as a marker
of expressive language impairment, and the effectiveness of a metalinguistic
intervention approach for older school-age children with SLI. To begin with, a
longitudinal examination of grammatical development was conducted in two
groups of children with SLI while comparing them to language-matched (LA)
and age-matched (CA) TD control groups. The children with SLI participating
in this study were all diagnosed as having severe language impairments by a
team of specialists at all three time points in two years with a 12-month interval.
At the three time points, the children in the first SLI group were aged 06, 7, and
8 years and the children in the second SLI group were aged 8, 9, and 10 years,
respectively. The age range in the groups never exceeded 3.5 months. Each SLI

group and each LA and CA control group consisted of 30 children. The CA
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group in the first study also functioned as the LA group in the second study, so
in total there were five groups of children (150 participants). Grammatical
development was examined with a narrative task that was administered three
times in two years, amounting to 450 narratives. In the third study, speech
disfluency was investigated in the older SLI group at the ages of 8, 9, and 10
years. To date, only Duinmeijer et al. (2012) studied speech disfluency in Dutch
children with SLIL. It has been suggested that speech disfluencies can be a
marker of expressive language impairment, especially in older children with SLI
(Finneran, Leonard, & Miller, 2009). In the fourth study, a metalinguistic
intervention approach was examined in twelve children with SLI enrolled in a
school for children with severe speech and language disorders. To this day,
intervention studies aimed at the remediation of grammatical targets are
virtually non-existent in the Netherlands. The only study that could be found is
Braam-Voeten (1997) who compared two therapy approaches in seven children
with SLI. The first therapy approach targeted the expansion of sentence
structures, the second one was aimed at improving children’s marking for
agreement. Results indicated that the children omitted fewer words from
sentences, but no improvement was found for subject-verb agreement. Because

this was a small-scale study, results have to be interpreted with caution.

The outline of the present thesis is as follows. In Chapter 2, the delay
versus deviance dichotomy in children with SLI is investigated. To this aim,
grammatical development in monolingual Dutch-speaking children with SLI
and TD control groups is studied using a narrative task. All children were tested
at three points in time with an interval of 12 months during a period of two
years. The SLI and CA groups were measured at ages 6, 7, and 8 years and the
LA children were two years younger. The three groups were compared on a

wide range of measures of grammatical complexity and grammatical
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correctness. Developmental patterns in the SLI group were compared to those
in TD children.

In Chapter 3, the role of vocabulary in grammatical development of
older school-age children with SLI is investigated. In normal language
development, lexicon and grammar are strongly related. The question is
whether this relation also exists in children with SLI, and whether vocabulary
can be related to grammatical complexity as well as to grammatical correctness.
Again, all children were tested at three points in time with an interval of 12
months during a period of two years, but now, the SLI and CA groups were
measured at ages 8, 9, and 10 years and the LA children were two years
younger. Scores on vocabulary measures were correlated with grammatical
complexity and correctness.

In Chapter 4, the development of speech disfluency is examined in the
same sample of children that was examined in Chapter 3. Speech disfluencies
are examined for type, frequency, syntactic distribution and the duration of
silent pauses. The location, types and frequencies of speech disfluencies in
children with SLI may inform research on the nature of (subtle) language
difficulties that cannot always be deduced from standardized tests.

In Chapter 5, the effectiveness of a metalinguistic intervention program
to remediate an aspect of grammar in older school-age children with SLI is
evaluated. The intervention was targeted at the production of relative clauses. A
specific therapy program and tests were especially designed for this study, based
on ideas and programs developed in the 1970s. The intervention program
‘Metataal’ is a multimodal approach that deploys visual, auditory and motor
skills, and literally teaches children to build sentences with Lego blocks.

In Chapter 6, the general discussion and conclusions of the findings
from the four different studies are presented. Furthermore, some theoretical
and clinical implications are discussed, as well as suggestions for future research

and directions.
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Chapter 2
Grammatical development in Dutch school-age children with SLI: Delay

versus deviance !

Abstract

Purpose: The purpose of this study was to identify delay or deviance patterns
in the grammatical development of Dutch school-age children with specific
language impairment (SLI).

Method: Grammatical complexity, grammatical correctness (verb-related and
non-verb related errors), and the use of dummy auxiliaries were assessed using
a narrative task that was administered at three points in time (T'1, T2, and T3)
with an interval of 12 months during a two-year period. Participants were 30
monolingual Dutch children with SLI, 30 age-matched (CA), and 30 language-
matched (LA) children. The SLI and CA group were aged 6 years at T1 and the

LA group was 2 years younger.

Results: On complexity, the SLI group only differed from the CA group on
relative clause use at T3. On correctness measures, the SLI group performed
more pootly than both LA and CA groups and their development would best
fit a delay-within-delay pattern. The use of dummy auxiliaries in the SLI group
did not change over time, and this pattern did not fit that of the control groups.

Conclusions: The narrative analysis demonstrates different developmental

! Submitted (Authors: Rob Zwitserlood*<, Marjolijn van Weerdenburgb, Ludo Verhoevenb, and
Frank Wijnen?), *Utrecht Institute of Linguistics (OTS), University Utrecht, The Netherlands,
bBehavioural Science Institute, Radboud University Nijmegen, The Netherlands, <Koninklijke

Auris Groep, The Netherlands).
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trajectories for the grammatical complexity and correctness measures in the SLI

and control groups. In the SLI group, grammatical skills continue to develop.

KEY WORDS: narrative, specific language impairment (SLI), grammatical

complexity, grammatical correctness

An on-going debate is whether language development in children with SLI
should be regarded as delayed or deviant relative to normal development.
Language development in children with SLI can be described as delayed if
performance falls below that of typically developing children matched on
chronological age (CA), but resembles performance of a younger control group
matched on language age (LA). Language development can be termed as
deviant when performance does not resemble the development in LA matched
control children.

The delay versus deviance issue in children with SLI is clinically
relevant, because information on relative strengths and weaknesses in their
language development can inform diagnostics (Rice, Warren, & Betz, 2005) and
intervention (Paradis, 2010). The question whether language development of
children with SLI should be characterized as delayed or deviant also has
theoretical implications. Deviant language profiles provide evidence of unique
characteristics in impaired language development, whereas delay-only profiles
do not. In a deviant profile, children may have specific and more severe delays
in sub-domains that are inconsistent with a general delay pattern. Children may
also make errors that are not observed in typical language development.

According to Leonard (1996), a strict dichotomy in terms of delay and
deviance has been both misleading and helpful in our understanding of

language disorders in children. Delay should not be taken to mean that children
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with SLI simply lag behind their peers. Deviance, on the other hand, should not
imply that the language development of children with SLI “borders on the
bizarre” (Leonard, 1996, p. 217). Most often these children do produce the
same grammatical errors as seen in younger typically developing (TD) children.
Leonard (1998) identified five possible patterns of language development in
children with SLI. First, children with SLI can exhibit a straightforward
language delay, consisting of a late language emergence and a slower language
development. Eventually, these children with SLI may catch up. If they do, it is
questionable whether these children should have been considered as having SLI
in the first place. A second pattern would be that their language development
reaches a platean before mastery levels are achieved. A third pattern can be seen
when language development in children with SLI shows an wneven profile. For
example, in certain elements of morphosyntax the children with SLI resemble
TD children that are one year younger, but in other elements they can lag
behind three years or more. A fourth pattern is found when children with SLI
exhibit an abnormal frequency of error. A particular type of grammatical error,
which is also seen in younger TD children, persists in SLI and occurs in high
frequencies that are never seen in TD children. Finally, a fifth pattern is
observed when children with SLI show gualitative differences. According to
Leonard (1998), such highly unusual and unique patterns have been mentioned
in the literature, but especially with regard to phonological development.
However, the evidence for truly qualitatively different patterns remains
anecdotal. If delay is interpreted as just lagging behind in development, only the
first pattern would be considered a delay, and the other four would classify as
deviant. On the other hand, if deviance is defined as truly qualitatively different,
then only the fifth pattern would fit this definition.

Thomas et al. (2009) took a different approach than Leonard (1998)
and based their taxonomy of developmental disorders on the analysis of growth

trajectories. They posed that typical development could be regarded as
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following a linear trajectory. Simply speaking, children progress in their
cognitive skills as they grow older. Growth curves depicting developmental
delay could then take three forms: a delayed onset; a slowed developmental
rate; or a combination of the two. Deviance in development could take the
form of a non-linear trajectory; a premature asymptote; a zero trajectory (no
growth); or a pattern that shows no systematic relation with age. Naturally,
development and growth are the key issue, and therefore carefully planned
longitudinal studies are preferable to cross-sectional designs to investigate delay

versus deviance patterns.

Longitudinal Studies of Delay-Deviance in SLI

In order to identify deviance and delay patterns in children with SLI, a three-
group design with typically developing LA and CA control groups is the most
appropriate choice. However, to disclose different or even unique
developmental patterns in children with SLI compared to control groups, a
longitudinal approach examining a wide range of morphosyntactic measures is
necessary (Paradis, 2010). To date, only a few studies have taken such an
extensive longitudinal approach.

A relatively early longitudinal study investigating the delay versus
deviance issue in children with SLI was Curtiss, Katz, and Tallal (1992).
Children with SLI aged 4;4 years (range 4;0-4;9) were compared to LLA children
aged 2;9 years (range 2;1-3;8), but no CA control group participated. An
omnibus language test was administered over a 5-year period assessing both
comprehension (picture pointing tasks) and production (sentence completion
tasks) of grammatical features. Results indicated that the developmental
trajectories of children with SLI were similar to those of LA children. The
conclusion from this study was that grammatical development in SLI should be
interpreted as delayed. However, Curtiss et al. (1992) defined deviance in terms

of abnormality in reaching successive stages of grammatical development,
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implying that children would show acquisition of later-learned "difficult"
structures before the mastering of earlier-learned "easier" ones, which was not
the case. Furthermore, there are a few points that affect the validity of this
study. First, a data loss of 20% was reported during test rounds, partly in the
higher level subtests of the children with SLI. Second, the large difference in
age range between the LA group (19 months) and the SLI group (9 months)
may have influenced the results. A third point is that a sentence completion
task might not be the most suitable way to study expressive language, because
of the highly structured nature of such a task. Moreover, the exclusive use of a
standardized language test, instead of a combination with the analysis of
conversational or narrative samples may have limited the opportunity to find
deviance patterns.

A longitudinal three-group design was used to study the development
of verb and noun morphology in 5-year-old children with SLI over a three-year
period (Rice, Wexler, & Hershberger, 1998). The SLI group was compared with
LA and CA control groups. The children with SLI performed pootly compared
to LA controls on the correct production of tense and agreement, but had age
appropriate scores on noun morphology (regular -5 plurals). With respect to
verb morphology, the children with SLI showed no signs of catching up over
time. Rice et al. (1998) argued that the problems in the representation of
grammatical tense in the SLI group did not correspond to a simple delay
account. Tense and agreement lagged further behind than other elements of
morphosyntactic development. Rice et al. (1998) termed this an extended delay.

Another selective delay pattern was described by Rice (2003).
Vocabulary development of children with SLI was similar to that of LA
children and could be regarded as delayed. Contrastively, the SLI group
performed much poorer than the LA control group on tense and agreement
tasks. This unexpected delay in grammatical morphology was regarded as

deviant compared to the development of other language skills. Rice (2003)
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described this unevenness in language development as a delay-within-delay.
This delay-within-delay pattern best fits the uneven profile from Leonard’s
(1998) taxonomy.

The studies by Rice and colleagues (1998; 2003) focused mainly on the
acquisition of verb morphology and compared verb morphology to
development in vocabulary and noun morphology. It is unknown as yet if the
conclusions drawn by Rice and colleagues would extend to other domains, such
as grammatical complexity, or functional categories such as determiners,
pronouns and prepositions. So far, these elements have not been studied

extensively in a longitudinal design.

The Present Study

This study aims to contribute further to the delay versus deviance discussion in
grammatical development in children with SLI in several ways. To begin with,
the focus of the present study is on Dutch, whereas to this date this issue has
only been studied in English speaking children with SLI. Dutch differs
considerably from English, as will be elaborated on below, and therefore we do
not know whether Dutch SLI is identical in phenotype to English SLI. Second,
the present study opens up a wider perspective on grammatical development of
children with SLI than Curtiss et al. (1992) and Rice and colleagues (1998;
2003) by comparing the development of grammatical complexity (complex
syntax) to grammatical correctness (verb-related and non-verb related
grammatical errors). Different developmental patterns of delay or deviance
might show up in either or both dimensions. Third, previous studies used
standardized tests (Curtiss et al., 1992), or spontaneous speech samples and
elicited probes (Rice et al., 1998). In the present study a narrative task was used,
because narratives provide valuable information on the development of
vocabulary, morphosyntax and discourse, particularly in older children with SLI

(Reilly, Losh, Bellugi, & Wulfeck, 2004). In contrast with spontaneous speech,



30

assessment using a narrative task may lead to more and different errors. The
children are prompted to express semantic relations that may be difficult for
them, and which they may avoid in spontaneous speech. Therefore, a narrative
task may be better at revealing the relative strengths and weaknesses in the
language performance of children with SLI (Wetherell, Botting, & Conti-
Ramsden, 2007).

The main research question for the present study was which delay or
deviance patterns can be found in the development of grammatical complexity
and grammatical correctness in Dutch school-age children with SLI. We also
wanted to investigate to what extent the children show progress in their
grammatical skills. Do we see continuous development or does the

development of grammatical skills level off at a certain age?

SLI in Dutch

To this day, most studies on SLI concern English speaking children. However,
English can be regarded as a language with a sparse morphology, whereas
Dutch has some enriched morphosyntactic features that merit studying in SLI.
First, Dutch is an SOV + verb-second language, which entails that the inflected
verb takes second position in main clauses and final position in subordinate
clauses. In main clauses, only one constituent can precede the inflected verb.
Infinitival verbs and participles always appear in clause final position. In the
course of acquiring the verb inflection and verb placement rules, Dutch
children go through a developmental stage in which they use dummy auxiliaries
as placeholders for inflected lexical verbs in second position (Van Kampen,
1997; Wijnen & Verrips, 1998). Once the rules for verb inflection are mastered,
this periphrastic use of dummy auxiliaries fades out. However, Dutch children
with SLI tend to overuse these dummy auxiliaries. The proposed explanations
state that Dutch children with SLI use these dummy verbs as a ‘strategy’ to

avoid movement and inflection of the lexical verb (de Jong, Blom, & Orgassa,
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2013; Orgassa, 2009). De Jong (1999) also suggested that dummy verbs
appearing in past tense form might function as an early tense carrier. Second,
the Dutch verb inflectional paradigm is somewhat richer than the English
system. English children with SLI predominantly omit inflectional morphemes
of lexical verbs, whereas Dutch children with SLI not only omit these
morphemes, but also often make substitution errors (de Jong, 1999; 2003).
Third, Dutch has a more eclaborate determiner system with two definite
determiners: common gender e’ and neuter gender ‘%er’. For singular nouns
there has to be gender agreement between determiner and noun. English
speaking children with SLI are known to omit determiners, but analogous to
the errors in verb morphology, Dutch children with SLI also produce
substitution errors (Keij, Cornips, van Hout, Hulk, & van Emmerik, 2012). A
fourth characteristic is related to this gender agreement between determiner and
noun. In relative clauses, the relative pronoun (‘die’ or ‘dat) has to agree with
the gender of the relativized noun in the main clause. Finally, a feature of
Dutch known to be very problematic for children with SLI (Bol & Kuiken,
1990), is the correct use of ‘%’ (there). This adverb can have many different
applications in Dutch sentences and is often omitted in obligatory contexts by
Dutch children with SLI.

Based on this short overview of the morphosyntactic characteristics of
Dutch and language specific difficulties of Dutch children with SLI, it can be
expected that Dutch children with SLI demonstrate difficulties that are at least
partly language specific. An investigation of grammatical complexity and
correctness can reveal which types of grammatical errors and which difficulties

in complex syntax are most prominent for Dutch speaking children with SLI.

Method
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Participants

Participants were 30 monolingual Dutch children with SLI, aged 6 years at first
measurement, 30 LA control children (matched on language test scores), aged 4
years at first measurement, and 30 CA control children, aged 6 years at first
measurement. Informed consent was obtained from all parents. The data from
the SLI group originated from a previous study by Van Weerdenburg,
Verhoeven, and van Balkom (2006). The children with SLI (23 boys, 7 gitls)
were all enrolled in special education for children with severe speech and
language impairments. The children in the LA group (18 boys, 12 gitls) and the
CA group (16 boys, 14 girls) were recruited from four different primary schools
in the central part of the Netherlands. The 4-year-old LA children can be
regarded as cognitively mature enough to participate in various language tasks
(Southwood, 2007). Furthermore, around this age, their morphosyntactic
development has nearly reached completion. Numerous studies on SLI have
used LA control groups that were two years younger. This two year age
difference was also found when children were matched on MLU (Paradis,
2010). As can be seen in Table 1, all children obtained non-verbal IQ scores
within the normal range, measured with the Raven Colored Progressive
Matrices (Raven CPM; van Bon, 1986). However, on the sequential memory
tasks from the Dutch version of the Kaufman Assessment Battery for Children
(Kaufman ABC; Kaufman & Kaufman, 1983) the children with SLI scored -1.1
standard deviation below the mean. Parisse and Maillart (2009) claimed that
typical children with SLI have a profile where, apart from poor scores on
language tests, a clear gap exists between scores on sequential memory tasks
and other subtests of a non-verbal intelligence test. The children with SLI in
the present study clearly fit this description and can thus be regarded as typical
SLIL
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During first test round (T'1), the language abilities of all children were
assessed with the Dutch standardized Language Proficiency Test (LPT) for all
Children (TAK, Taaltoets Alle Kinderen; Verhoeven & Vermeer, 2001). The CA
group performed significantly higher on all LPT subtests compared to both the
SLI and the LA groups. There were no significant differences between the SLI
group and the LA group on any of the LPT subtests. However, the SLI group
did perform pootly on the Kaufman ABC sequential memory tasks compared

to both control groups (p < .001).

Table 1: Age, Non-verbal 1Q, Sequential Memory, and Language Tests in the three
Groups at First Test Round
Max. SLI (#=30) LA(#=30) CA(#=30)

Scored M (D) M (D) M (D)
Age in months 77 (1.5) 55 (2.6) 78 (2.4)
Raven CPM? 5.92 (1.92) 5.89 (1.50) 6.32 (1.79)
Kaufman Seq. 83.23 (9.44)  98.43 (9.84) 96.03 (11.24)
memoryP
LPT Receptive 96 56.93 (13.40) 53.63 (11.70)  77.33 (6.85)
vocabularye
LPT Sentence 42 32.67 (4.48)  31.07 (5.73)  36.90 (2.17)
comprehension I¢
LPT Sentence 42 30.80 (4.15)  28.27 (3.71)  35.40 (2.51)

comprehension I1¢

LPT Motphology< 24 11.03 (449) 1277 (3.00) 1657 (5.56)

Note. 2standard score (-1 SD to +1 5D ranges from 3.0 - 7.0), bquotient score,
craw score, dmaximum raw score. LPT Sentence comprehension I measures
function words, LPT Sentence comprehension II measures syntactic patterns,

and LPT Morphology measures production of noun plurals and past participles.
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Materials

The Storytelling tasks of the LPT (Figure 1 and 2) were used to elicit narratives.
Two monochrome picture seties show a sequence of events that form a
coherent story each. The children are instructed to look at the pictures carefully
and then tell the story in such a way that someone who cannot see the pictures
will be able to understand the story in full. The investigator does not ask
questions, but may encourage the children to continue if they stop midway. In
contrast with other narrative tasks such as the Renfrew Bus Story (Renfrew,
1969) and the Frog Story (Mayer, 1969), both male, female and plural referents
appear in the LPT story generation tasks. This variety in characters enlarges the
chance to observe a wider range of morphosyntactic errors in pronouns (e.g.,
case, gender, and number), determiners (e.g., gender) and subject-verb
agreement. In the first story all characters are introduced in the first picture.
The second story might be more taxing for the children, because some
characters are introduced later on or are reintroduced. In this story a shop
attendant and a clown are acting in the background and mentioning them is not
necessary for a complete and comprehensible narration. The narratives from
the SLI group were recorded on audio cassette and later digitized. The stories

told by the control groups were digitally recorded on a laptop.



35

Figure 1: LPT Storytelling task 1. Copyright 2001 by Cito, Arnhem, the

Netherlands. Reprinted with permission.

Figure 2: LPT Storytelling task 2. Copyright 2001 by Cito, Arnhem, the

Netherlands. Reprinted with permission.

Procedure
All children were tested at three points in time with an interval of 12 months

during a period of two years. The narratives were orthographically transcribed
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in accordance with CHAT conventions, the coding system of the Child
Language Data Exchange System (CHILDES, MacWhinney, 2000). Each
transcript contained Storytelling tasks 1 and 2 told in succession in this fixed
order. The basic unit of analysis was the T-unit, defined as a single main clause
plus any subordinate clause or non-clausal structure that is attached to it or
embedded in it (Hunt, 1970). Coordinate clauses were transcribed and counted
as separate utterances, unless there was conjunction reduction. Sentences with
quoted speech, where the quote forms a full clause containing a subject and a
verb, were also transcribed as separate utterances. In addition to the
transcriptions on the main tier, additional dependent tiers were created in the
CHAT files to code grammatical complexity and grammatical errors.

The reliability of the transcriptions was checked by re-transcribing 10%
of the files by either trained speech-language pathologists (for the transcripts of
the children with SLI) or trained master students in linguistics (for the
transcripts of the control groups). The point-to-point reliability at word level

reached 90%.

Analysis

In this study, both grammatical complexity and grammatical correctness were
investigated. The operationalizations of the dependent measures are presented
in Table 2. Because the narratives varied in length, percentages had to be
computed for most variables, in order to make the dependent measures
comparable across children and time points.

The first step in the analysis concerned grammatical complexity, and
four different measures were computed. Mean length of T-units (MLTU) in
words was used as a general measure of grammatical complexity. Grammatical
complexity was further operationalized by the composite measure percentage of
complex sentences. All sentences with subordinate clauses, coordinated sentences

with conjunction reduction, direct speech, and infinitival clauses were counted
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as complex sentences. Subordinate clauses included all forms of adverbial,
nominal, and relative clauses. The complex sentences were subdivided further
by computing the measures percentage of subordinate clauses and percentage of relative
clanses. This subdivision was motivated by the fact that subordinate clauses, and
relative clauses in particular, are known to pose difficulties for school-age
children with SLI (Marinellie, 2004; Novogrodsky & Friedmann, 2006; Schuele
& Nicholls, 2000; Schuele & Tolbert, 2001).

The second step in the analysis was the examination of the grammatical
correctness in the narratives. The measures related to grammatical correctness
can be found in Table 2. As a general measure of grammatical correctness the
percentage of T-units correct (i.e., error-free T-units) was used. However, a T-unit
can contain several grammatical errors, therefore all grammatical errors in the
narratives were tallied. In order to examine possible changes in error patterns
over time, the grammatical errors were further specified into a number of
different error types which were subsequently arranged in two broad categories:
percentage of verb-related errors and percentage of non-verb related errors. The composite
measure percentage of verb-related errors contains all observed errors in verb
morphology (e.g., subject-verb agreement, tense, auxiliaries, and participles),
verb placement and verb argument structure. The means and standard
deviations of these different verb-related error measures are presented in
Appendix 1. The second composite measure percentage of non-verb related errors
contains all remaining grammatical errors. This composite measure was not
further subdivided, because many different error types were counted and
percentages of individual error types could therefore be too low for a
meaningful quantitative analysis.

Finally, the measure percentages of dummy anxiliaries was included in the
analysis. Overuse of these dummy verbs has been reported frequently in studies
on Dutch SLI (de Jong, 1999; de Jong et al., 2013; Orgassa, 2009). Using a

dummy auxiliary does not render a sentence ungrammatical, therefore counts of
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dummy auxiliaries were not included in the grammatical correctness measures.
However, a prolonged and frequent use of dummy verbs can be argued to
reflect an immature stage of verb morphology mastery, which makes dummy

auxiliaries a developmental feature worth investigating.

Table 2: Operationalizations of Grammatical Complexity and Correctness Measures

Grammatical complexity:

MLTU Mean length of T-units in words (speech disfluencies
such as filled pauses, interjections, and repetitions are
excluded from this count).

Complex: sentences Total number of complex sentences (= sum of all
sentences containing subordinate, infinitival and reduced
clauses; conjunction reduction, and direct speech)
divided by the total number of T-units.

Subordinate clauses Total number of subordinate clauses divided by the total
number of T-units.

Relative clanses Total number of relative clauses divided by the total

number of T-units.

Grammatical correctness:

T-units correct Number of error free T-units divided by the total
number of T-units.
Verb-related ervors Sum of all errors related to verbs (defined below)

divided by clauses containing a(t least one) verb:

- errors in subject-verb agreement (bi/ loop: he walk).

- errors in verb-second placement (dan de man komt:
then the man comes).

- tense errors (present or past tense adverb with an

incorrectly tensed verb: foenpast valtpresenT bet meisje:
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then falls the girl).

- root infinitives (bi ballon geven: he balloon give).

- past tense verb overregularisations (b brengde: he
bringed).

- omissions (@) and substitutions of aspect auxiliaries
zijn/ hebben (be/have) with a past patticiple (toen O ze
naar de clown gelopen: then O they to the clown
walked).

- past participles errors: deletion of pre- and/or suffix
or use of wrong suffix (hij heeft het meisje (ge-) pak(-2)
[ gepaksken: he has the gitl take).

- verb argument structure errors: subject and object
omissions were divided by the number of clauses
where a subject or object was expected and
obligatory (instances of allowed subject or object
drop were not counted as errors).

Non-verb related Sum of all non-verb related errors divided by clauses
errors containing a(t least one) verb: all errors in word order,
deletion of nouns, substitution and omission errors in
determiners, prepositions, pronouns (case, gender and
number), conjunctions, omission of adverb ‘er’ (there),

and errors in adjectival inflection.

Dummy anxiliaries: Number of dummy auxiliaries divided by clauses

containing a(t least one) verb.

Mixed model analyses of variance (ANOVA) were used to examine
differences between groups and at different time points, with Time (T1, T2,
T3) as within-subjects factor and Group (SLI, LA, CA) as between-subjects

factor. Significance level was set at 0.05. In order to analyze differences
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between groups, subsequent one-way ANOVAs with post-hoc Bonferroni
correction were used. GLM repeated measures ANOVA was used to test
differences over time within the separate groups. The assumption of sphericity
was checked for all variables with Mauchly’s test of sphericity. Whenever this
assumption was violated, the Greenhouse-Geisser corrected values were

reported.

Results

Grammatical Complexity

This first section of the results concerns grammatical complexity in the
narratives of the three groups at the three time points. The descriptives of the
grammatical complexity measures and chronological age at the different

measurement points are presented in Table 3.
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Table 3: Age and Measures of Grammatical Complexity (percentages) at the 3 Time Points

SLI LA CA

Mean (§D) Mean (SD) Mean (D)

T1 T2 T3 T1 T2 T3 T1 T2 T3

Age (years; SD in months)
6;5 7:4 8;5 47 5;7 6;7 6;6 7;6 8;0
(15 @1 20 26 26 26 24 24 24

Mean length of T-units in words

575 594 624 555 621 653 635 659 6.84
0.77) (0.80) (0.60) (0.85) (0.89) (0.53) (0.78) (0.86) (0.74)

Complex sentences

50 77 96 22 53 66 60 93 118
69 (6.7 (18 @7 (67 (9 (68 (9.3 (9.7)

Subordinate clauses

26 29 48 12 27 27 32 43 43
4.6)  (4.0) (68 (4 (38 (@40 (‘42 (5 (5.5)

Relative clauses

00 08 01 04 05 05 10 08 1.1
0.0) (0) (05 (@14 @14 @16 @6 @17 (2.0

MLTU
For mean length of T-units, no significant interaction was found between Time
and Group (Fui74y = 1.87, p = .118, partial 72 = .041). However, there was a
significant main effect of Group (Fpsn = 9.66, p < .001, partial 72 = .182), as
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well as of Time (Fi74y = 24.96, p < .001, partial 72 = .223). The changes in
MLTU over time and differences between groups are presented in Figure 3(a).
This schematic outline, with an arbitrary scale on the y-axis, sketches the
developmental trajectories of the three groups and differences between the
groups. One-way ANOVAs yielded significant differences between groups at
T1 (Fesn = 7.99, p = .001), T2 (Fosy = 4.26, p = .017), and T3 (Fpgn = 6.97, p
= .002). Post-hoc tests revealed that the SLI group had a significantly lower
MILTU than the CA group at T1 (p = .015), at T2 (p = .014), and at T3 (p = <
.001). Between the SLI and the LA group, no significant differences were found
at any of the time points. The LA group had a lower MLTU than the CA group
at T1 (p = .001). However, this difference was not significant at T2 and T3.
Repeated measures (RM) ANOVA for the separate groups revealed that in the
SLI group MLTU only increased significantly between T1 and T3 (F1,20) = 9.55,
p = .004 partial 72 = .248). The LA control group showed a significant increase
in MITU between T1 and T2 (Fug = 19.91, p < .001, partial 72 = .407). This
difference was not significant between T2 and T3 (Fi29) = 3.97, p = .056, partial
77 = .120). Between T1 and T3, MLTU increased significantly (F20) = 31.74, p
< .001, partial 72 = .523). In the CA group, MLTU increased significantly
between T1 and T3 (F20 = 9.13, p < 005, partial 72 = .239).
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Figure 3: Development of markers of grammatical complexity at T1, T2, and T3
in the three groups: (a) MLTU, (b) Complex sentences, (c) Subordinate clauses,

and (d) Relative clauses (schematic outline; * = significant difference between

groups).

Complex Sentences
This composite measure represents the number of complex sentences divided
by the number of T-units in the narratives. There was no significant interaction
between Time and Group (Fui74 = 0.13, p = .971, partial 7?2 = .003). However,
there was a significant main effect of Time (Fi174y = 12.91, p < .001, partial 7?
=.129) and of Group (Fpsn = 5.70, p = .005, partial 72 = .116). The use of

complex sentences increases steadily but gradually over time in all three groups,
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as can be seen in Figure 3(b). One-way ANOVAs revealed that the only
significant difference between groups was found at T3 (Fesry = 3.27, p = .043).
Post-hoc testing showed that at T3, the CA group used more complex
sentences than the LA group (p = .038). The children with SLI did not differ
from both control groups. RM ANOVAs for the separate groups revealed that
in all three groups, differences between T1-T2 and T2-T3 were not significant.
However, differences were significant in all groups between T1 and T3, for SLI
(Fapo = 7.34, p = .011, partial 772 = .202), for LA (F209) = 8.66, p = .000, partial
72 = .230) and for CA (Fup = 8.49, p = .007, partial 72 = .227).

Subordinate clauses
The total number of subordinate clauses was divided by the number of T-units
to compute the percentages of subordinate clanses. For this measure, no interaction
between Time and Group was found (F174 = 0.48, p = 751, partial 72 = .011).
The main effect of Time did not reach significance (F174 = 3.00, p = .053,
partial 72 = .033). The main effect of Group also was not significant (Fpg7 =
2.44, p = .093, partial 72 = .053). Figure 3(c) illustrates that no significant
differences between groups (one-way ANOVAs) or changes over time within

groups (RM ANOVAs for the separate groups) were found.

Relative clauses
The measure percentage of relative clanses was calculated by dividing counts of
relative clauses by the number of T-units. Results for the three groups across
time are illustrated in Figure 3(d). Percentages of relative clauses produced in
the narratives were low, and only once exceeded 1%. We found no significant
interaction between Time and Group (Fui174) = 1.19, p = .318, partial 72 = .027).
No significant main effect of Time was found (F174 = 0.619, p = .619, partial
77 = .005) but there was a significant main effect of Group (Fsr = 3.48, p =
035, partial 72 = .065). One-way ANOVAs revealed that the difference



45

between groups was only significant at T3 (Fpgry = 3.25, p = .043). Post-hoc
testing indicated that the SLI group used fewer relative clauses than the CA
group at T3 (p = .039). RM ANOVAs for the separate groups revealed no

significant differences between time points.

Summary of grammatical complexity
The SLI group had a lower MLTU than the CA control group at all three time
points, but did not differ from the LA group. The LA children produced fewer
complex sentences at age 6 than the CA children at age 8, but the children with
SLI did not differ from both control groups at any time point. The use of
subordinate clauses did not differ significantly between the three groups at all
three time points. However, at age 8 the children with SLI produced fewer
relative clauses than the CA group. With respect to the development of
grammatical complexity, we found that all three groups showed a significant
increase in ML TU and percentages of complex sentences between the three
time points. Contrastively, percentages of subordinate clauses and percentages

of relative clauses did not change over time in the three groups.

Grammatical Correctness and the Use of Dummy Auxiliaries
This second section of the results concerns the grammatical correctness

calculated from the narratives. The descriptives of the measures are presented

in Table 4.
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Table 4: Grammatical Correctness Measures and Dummy Auxciliaries (Percentages)

SLI LA CA
Mean (§SD Mean (§D) Mean (§D)

T1 T2 T3 T1 T2 T3 T1 T2 T3

T-units correct
40.1 49.6 56.3 68.3 77.9 86.3 81.4 91.1 928
(16.1) (18.0) (147) (19.8) (13.2) (10.2) (13.1) (7.1) (8.6

Verb-related errors
49.2 32.3 25.8 21.1 12.6 5.5 9.3 3.3 3.9
(29.8) (20.0) (14.6) (21.3) (10.4) (6.2) (8.8) (3.9 49

Non-verb related errors
35.7 34.0 27.3 19.7 11.8 6.3 10.0 52 3.3
(14.1) (148 (11.0) (104) (11.2) (8.0 (8.6) 5.9 (5.8

Dummy auxiliaries
208 178 152 113 219 149 166 117 83
(144) (11.4) (@125 (114 (@162 (89 (134 (109 (8.2

T-units correct
The percentages of T-units correct (i.e., counts of error free T-units divided by the
sum of T-units) were regarded as a general measure of grammatical correctness.
There was no significant interaction between Group and Time (F339,147.23) =
.99, p = 405, partial 72 = .022). However, there was a significant main effect of
Time (Feo,147.25) = 43.97, p < .001, partial 72 = .336) and of Group (Fpgn =
109.92, p < .001, partial 72 = .716). ). Figure 4(a) illustrates differences between
groups for correct T-units and changes over time. One-way ANOVAs showed
that significant differences between groups were found at T1 (Fpgn = 48.59, p
<.001), T2 (Fegrn = 73.76, p < .001) and T3 (Fgr = 86.95, p < .001). Post-hoc

tests revealed that at all time points the SLI group had fewer correct T-units
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than the LA and CA control groups (p < .001 for all comparisons). The LA
group had fewer correct T-units than the CA group at T1 (p = .009) and T2 (p
= .001). At T3 this difference did not reach significance (p = .093). RM
ANOVAs indicated that percentages of T-units correct increased significantly in the
SLI group between T1 and T2 (Fu 9 = 8.68, p = .000, partial 72 = .230) and T2
and T3 (Fu) = 7.16, p = .012, partial 72 = .198). In the LA group, percentages of
T-units correct increased significantly between T1 and T2 (Fu9 = 7.65, p = .010,
partial 72 = .209) and T2 and T3 (Fi29) = 15.30, p = .001, partial 72 = .345). In
the CA group, the difference between T1 and T2 was significant (Fi 2, = 14.38,
p < .001, partial 72 = .332), but did not reach significance between T2 and T3
(Flap9) = 0.99, p =.328, partial 72 = .033).
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Figure 4: Development of markers of grammatical correctness at T1, T2, and T3
in the three groups: (a) Correct T-units, (b) Verb-related errors, (c) Non-verb
related errors, and (d) Dummy auxiliaries (schematic outline, * = significant

difference between groups).

Verb-related errors
The percentage of verb-related errors were all verb-related errors divided by the T-
units. There was a significant interaction between Group and Time (F3.10,134.76)
= 3.81, p = .011, partial 72 = .081). There also was a significant main effect of
Group (Fpgn = 57.49, p < .001, partial 72 = .569) as well as of Time (F.55,134.76)
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= 29.57, p < .001, partial 77 = .081). Development of verb-related errors and group
differences are presented in Figure 4(b). One-way ANOVAs yielded significant
differences between groups at T1 (Fagn = 26.63, p < .001), T2 (Fogrn = 37.74, p
<.001) and T3 (Flos7 = 48.59, p < .001). Post-hoc tests revealed that at all time
points, the SLI group made more verb-related errors than both control groups
(p < .001 for all comparisons). At T1, the difference between LA and CA
groups was not significant (p = .115). At T2, the difference between LA and
CA groups did reach significance (p = .022), but at T3, this difference was not
significant (p = 1.00). RM ANOVAs for the separate groups revealed that in
the SLI group verb-related errors decreased over time between T1 and T2
(Fa20 = 20.00, p < .001, partial 72 = .408) but not between T2 and T3 (Fu0 =
3.03, p = .092, partial 72 = .095). In the LA group, verb-related errors did not
decrease between T1 and T2 (Fog = 4.02, p = .054, partial 72 = .0122), but a
significant decrease was found between T2 and T3 (Fuog = 13.82, p = .001,
partial 72 = .323). In the CA group, the decrease was significant between T1
and T2 (Fz9 = 11.30, p = .002, partial 72 = .280), but not between T2 and T3
(Fa20 = 0.56, p =.461, partial 72 = .019).

Non-verb related errors
For this measure, the count of all non-verb related errors was divided by the
total T-units. There was no significant interaction between Group and Time
(Fuime = 1.75, p = 142, partial 7° = .039). However, there was a significant
main effect of Group (Fpgry = 101.84, p < .001, partial 72 = .701) as well as of
Time, Fpima = 25.11, p < .001, partial 77 = .224). Developmental trajectories
and group differences are shown in Figure 4(c). One-way ANOVAs revealed
significant differences between groups at T1 Fpgn = 39.70, p < .001, at T2
Fogn = 53.94, p < .001 and at T3 Fpgn = 70.92, p < .001. Post-hoc tests
revealed that at all time points the SLI group produced more non-verb related

errors than both control groups (p < .001 for all comparisons). At T1, the LA
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group had more errors than the CA group (p = .004). At T2 and T3, differences
between LA and CA children were not significant (p = .077 and p = .541
respectively). RM ANOVAs for the separate groups revealed that percentages of
non-verb related errors decreased significantly in the SLI group between T2 and T3
(Fa20 = 6.32, p = .018, partial 77 = .179), but not between T1 and T2 (F29) =
0.23, p = .633, partial 72 = .008). In the LA group, percentages of non-verb related
errors decreased significantly between T1 and T2 (Fu 9 = 12.49, p = .001, partial
7? = .301) and between T2 and T3 (F(1,29) = 9.44, p = .005, partial 77 = .240).
In the CA control group, the decrease was significant between T1 and T2
(Fa0 = 9.76, p = .004, partial 77 = .252), but not between T2 and T3 (F29) =
2.05, p = .163, partial 72 = .060).

Dummy auxiliaries
To compute percentages of dummy anxiliaries, counts of dummy auxiliaries were
divided by clauses containing a(t least one) verb. There was a significant
interaction between Group and Time (F174 = 5.82, p < .001, partial 72 = .118).
There was a significant main effect of Group (Fpgsn = 3.17, p = .047, partial 72
= .068) as well as of Time (Fpi74y = 4.76, p = .010, partial 72 = .052).
Development in the three groups is presented in Figure 4(d). One-way
ANOVAs yielded significant differences between groups at T1 (Fpgr = 4.00, p
=.022), at T2 (Fas7 = 4.66, p = .012) and at T3 (Fpgr = 4.55, p = .013). Post-
hoc tests revealed that at T1, the SLI group used more dummy auxiliaries than
the LA group (p = .018). The difference between the children with SLI and the
CA group was not significant (p = .664). At T2, no significant differences were
found between the SLI group and the control groups. However, the LA group
used significantly more dummy auxiliaries than the CA group (p = .009). At T3,
the SLI group used more dummy auxiliaries than the CA group (p = .028), and
the LA group also used more dummies than the CA group (p = .037). No
difference was found between SLI and LA groups. RM ANOVAs for the
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separate groups revealed that in the SLI group the use of dummy auxiliaries did
not decrease significantly between any of the time points. In the LA group, the
use of dummy verbs increased significantly between T1 and T2 (F120 = 16.07,
p < .001, partial 72 = .356), followed by a significant decrease between T2 and
T3 (Fapze = 599, p = .021, partial 2 = .171). In the CA group, the use of
dummy verbs only decreased significantly between T1 and T3 (Fi29) = 10.33, p
= .003, partial 7?2 = .263).

Summary of grammatical correctness and the use of dummy
auxiliaries
At all three time points, the SLI group performed more poorly on the measure
percentages of correct T-units compared to LA and CA group. Both the SLI and LA
groups improved steadily over time, and the CA group seemed to reach a
plateau at age 8 (93% correct). With respect to percentages of verb-related errors, the
SLI group was again outperformed by LA and CA groups at all time points.
The SLI group and the CA group improved significantly between the ages 6
and 7, whereas the LA group improved significantly between the ages 5 and 6.
The children with SLI also performed poorer than the LA and CA groups on
percentages of non-verb related errors. On this measure, the SLI group improved
between the ages 7 and 8, the LA group improved steadily between the ages 4,
5, and 6. The CA group improved between the ages 6 and 8. With respect to
the use of dummy anxiliaries, no development across time points was seen in the
SLI group. The LA children showed an increase followed by a decrease, and in
the CA group the use of dummy verbs decreased steadily but gradually.
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Discussion

The purpose of this study was to identify delay or deviance patterns in the
development of grammatical complexity and grammatical correctness in Dutch
school-age children with SLI. Unique points of this study are that this issue was
investigated in Dutch SLI for the first time and that narratives were used to
analyze a wide range of grammatical complexity and grammatical correctness
measures. Our first observation is that comparing the SLI and TD groups with
a standardized language test yields a different picture than analysis using a
narrative task. Scores on all subtests of the LPT at T1 indicate that the SLI
group lags two years behind the CA group, and performs just like the LA
control group. On the basis of the LTP-scores alone, one could be inclined to
label the SLI group as simply two years delayed. However, our elaborate
analysis of the narratives provides a more differentiated picture. Results on
grammatical complexity and correctness measures will be discussed and related

to the developmental patterns described in the literature.

Grammatical Complexity

No significant differences between the SLI group and the LA and CA groups
were found for the grammatical complexity measutres complex sentences and
subordinate clanses. For these two measures, neither delay nor deviance was
found. Nevertheless, the 8-year-old children with SLI did use fewer relative
clanses than the CA group. Furthermore, mean length of T-unit (MLTU) in the
SLI group did not differ from the LA group but remained lower compared to
the CA group at all three time points. The results on the measures ML.TU and
relative clauses would seem to fit a developmental delay pattern. The children
with SLI performed similarly to the LA group and showed no sign of catching

up. However, whether the SLI group eventually will reach a plateau cannot be
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inferred from our study. Up to age 8, there is still growth in MITU levels, and
relative clause production may not have attained its full development at age 8.

The finding that relative clauses are problematic for older children with
SLI has also been reported by other studies (Schuele & Nicholls, 2000; Schuele
& Tolbert, 2001; Marinellie, 2004; Novogrodsky & Friedmann, 2006). The
question is why relative clauses are so difficult for children with SLI. Hestvik,
Schwartz, and Tornyova (2010) used a cross-modal picture naming experiment
to examine automatic on-line gap-filling in relative clauses in children with SLI.
The same sentences were also used in an off-line comprehension task. The
children with SLI showed lack of immediate gap-filling after the relative clause
verb. On the comprehension task the SLI group performed as well as the
controls. Hestvik et al. (2010) argued that processing mechanisms in children
with SLI are impaired, but their grammatical knowledge is not. This processing
explanation is in accordance with the poor performance on the Kaufman ABC
sequential memory tasks of the SLI group in the present study. This limitation
in sequential memory abilities might affect the production of relative clauses.
This argument is also supported by Coco, Garraffa, and Branigan (2012), who
found that poor performance on subject relative clauses was related to working
memory constraints.

An opposing view by Marinellie (2004) holds that problems with relative
clauses are not caused by grammatical features or working memory demands,
but by their semantic properties. The function of relative clauses is to further
specify a noun, and lexical knowledge of descriptive, specific vocabulary is
needed for this specification. Lexical deficits, such as a sparse vocabulary and
poor lexical access and retrieval, are suggested to have a negative effect on the
production of relative clauses.

Yet another explanation concerns the exposure of children with SLI to
complex syntax. Relative clause production might remain poor in children with

SLI because the input frequency of these sentence types could be too low
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(Huttenlocher, Vasilyeva, Cymerman, & Levine, 2002; Sarilar, Matthews, &
Kintay, 2013). Arguably, many parents of children with SLI also experience
language problems and possibly will not use these sophisticated grammatical
constructions extensively. Furthermore, in special education settings, teachers
tend to simplify their language output to adapt to the poor language skills of
their language impaired pupils. As a consequence, children might not encounter
enough exemplars to learn these complex sentence structures.

To conclude, the poor results of the children with SLI on relative clause
production may be adequately explained by either processing limitations,
semantic deficits, or a limited input frequency. These explanations may even be

interrelated and demand further research.

Grammatical Correctness and the Use of Dummy Auxiliaries

The analysis of grammatical correctness yielded more differences between the
children with SLI and the TD control groups. On all three grammatical
correctness measures, namely T-units correct, verb-related errors and non-verb related
errors, the SLI group performed much poorer than both LA and CA control
groups. The results of the SLI group on MLTU and all standardized LPT
subtests would imply a plain two year delay. When the very poor results on the
grammatical correctness measures are also taken into account, development in
the SLI group would best fit a delay-within-delay pattern (Rice, 2003) or in
Leonard’s (1998) terms, an uneven profile.

At age 7, the CA group already obtained a high level of grammatical
correctness and appears to have reached ceiling. The SLI and LA groups both
showed continuous improvement on percentages T-units correct between the three
measurement points. The examination of wverb-related errors and non-verb related
errors revealed even more differences in developmental trajectories between the
three groups. For instance, in the SLI group verb-related errors decreased between

T1 and T2, and between T2 and T3 stagnation was found. In the LA group,
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this pattern was reversed. On the other hand, non-verh related errors decreased
steadily in the LA group, but in the SLI group only after age 7. These different
developmental trajectories for verb-related errors and non-verb related errors in the
SLI and LA groups, indicate that children with SLI do not always follow the
same developmental trajectories as TD children. This result differs from the
“tracking hypothesis” proposed by Law, Tomblin, and Zhang (2008) which
claims that language in children with SLI takes off slower, but once started,
parallels that of TD children. They state that children with SLI do not get
better or worse, rather they tend to stay on the same trajectory. It must be
noted that Law et al. (2008) only used a standardized language test to examine
developmental trajectories of receptive language in SLI and their study did not
include TD control groups.

The different developmental trajectories for verb-related errors and non-
verb related errors in the SLI group demand an explanation. As all children with
SLI were enrolled in special schools for children with severe speech and
language impairments, specific goals and intensity of intervention may have
influenced the outcomes. In this educational setting, speech therapy is most
intensive until the end of grade 3 (around age 7). Possibly, therapy goals were
centered at verb morphology, and a reduction in therapy after age 7, may have
contributed to the stagnation observed for werb-related errors. This speculation
immediately leads to the question why then non-verb related errors only started to
decrease in the 8-year-old SLI group. The fact that the 8-year-olds have attained
a certain level of reading proficiency may offer an explanation. Determiners,
pronouns, and adverb ‘e’ (there) formed the most prominent error categories
in non-verb related errors. In Dutch, these functional elements can all be regarded
as having a low phonetic saliency. These monosyllabic items are short,
unstressed and often contain schwas. According to Leonard’s “surface
hypothesis” (1989) grammatical items with weak surface characteristics, such as

unstressed monosyllabic words, can easily be neglected in input and output.
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However, in written language these monosyllabic items are all surrounded by
spaces and are thus easier to identify. This additional visual information may
help children with SLI to build up more robust mental representations of these
functional items.

The results from the present study show that even at age 8, the
percentages of non-verb related errors remain substantial in the SLI group. Perhaps,
in the end, verb morphology rules turn out to be easier to learn for children
with SLI than other morphosyntactic rules. For instance, verb inflection rules
can be regarded as rather transparent, but determiner-noun combinations in
Dutch all have to be learned. Older Dutch school-age children with SLI are still
at the start of learning the gender paradigm for determiners and continue to
overgeneralize common gender for neuter gender determiners (Keij et al,
2012). The rules for the correct use of adverb ‘er’ (there) are known to be very
opaque. Furthermore, pronouns and prepositions can be viewed as less fixed or
stable in language use. The correct use of pronouns and prepositions partly
depends on discourse requirements. In discourse, speakers and listeners have to
deal with interlocutor perspectives, which is in turn related to the development
of theory of mind. According to Farrant, Fletcher, and Maybery (2000), the
development of visual perspective-taking abilities and theory of mind are
delayed in children with SLI. It is argued that the limited perspective taking
skills of children with SLI contribute to delays and errors in the acquisition of
pronouns (Bol & Kasparian, 2009).

From a different perspective, the relatively high non-verb related error
rates may be related to the limited executive functioning skills of children with
SLI. There is growing evidence that children with SLI show weaknesses in
executive functioning (Gillam, Montgomery, & Gillam, 2009; Henry, Messer, &
Nash, 2012). In a narrative, the speaker must retain in memory to a certain
extent what has been said already, and in what form. Consequently, executive

functions such as attention, inhibition and working memory can be supposed to
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influence narrative skills. For instance, Seiger-Gardner and Schwartz (2008)
found that previously uttered words remained active for a longer period in
older children with SLI than in TD control groups. In the present study, a large
portion of the errors made by the SLI group were substitution errors in closed
class items. In addition, perseverations within one story or between the first
and the second story were also observed. Poor inhibition skills in the children
with SLI may explain these substitution errors and perseverations.

Finally, the use of dummy anxiliaries in the SLI, LA, and CA groups is
considered. An overuse of dummy auxiliaries can be regarded as an immature
stage of grammatical development. The inverted U-shape of percentages of dummy
anxiliaries in the LA group in this study forms a puzzling result for which we
have no plausible explanation. In the CA control group, percentages of dummry
anxiliaries decreased steadily, whereas in the SLI group this was not the case.
The pattern observed in the SLI group fits a developmental plateau in
Leonard’s (1998) taxonomy. As this pattern does not resemble the trajectories
of cither the LA or CA control groups, the use of dummy verbs could be
interpreted as deviant compared to normal development. The percentages of
dummy verbs in the SLI group in our study correspond roughly with those
reported in Orgassa (2009). She reported that Dutch children with SLI (mean
age 7;3; range 6;3-8;5) produced 22% dummy auxiliaries in an elicitation task
targeted at verb inflection. Orgassa (2009) found that the use of dummy verbs
decreased with age in the SLI group. However, this was not confirmed in the
present study, where percentages of dummy verbs in the SLI group did not
change significantly between the ages 6 and 8. In our study, the unchanging use
of dummy auxiliaries paralleled a steady decrease of error rates in subject-verb
agreement and verb placement (see Appendix 1). Apparently, the children with
SLI learn the verb inflection paradigms and verb-second rule. This would
render insertion of dummy verbs as an “economy strategy” superfluous, and

the use of dummy verbs would be expected to fade out. On the basis of our
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results, the explanation that dummy verbs are used to avoid verb placement and
inflection (de Jong, 1999; de Jong et al., 2013; Orgassa, 2009), should be
reconsidered. Possibly, the unchanged rates of dummy auxiliaries should be
interpreted as a form of fossilization. The children with SLI have used this
‘strategy’ so extensively that dummy verbs are prone to activation and selection
from the mental lexicon. This interpretation would also be in line with the poor
inhibition skills observed in children with SLI (Seiger-Gardner & Schwartz,
2008).

The overuse of dummy auxiliaries might also be related to poor lexical
retrieval in children with SLI. A good patt of the children with SLI experience
word-finding difficulties. Conceivably, the insertion of a dummy verb at verb-
second position might function as a stalling device, offering the children extra
time to retrieve the lexical verb. By using a dummy verb, production of the
lexical verb is postponed to clause-final position. This stalling hypothesis could
be investigated further with a cross-modal priming task or by investigating
silent and filled pauses preceding inflected lexical verbs compared to stalling
behavior before dummy verbs.

To conclude, in the present study the children with SLI did not show a
simple delay compared to LA and CA control groups, as argued by Curtiss et al.
(1992). In our analysis a number of different developmental trajectories for the
different grammaticality measures emerged. On the grammatical complexity
measures, the SLI group exhibited no delay at all, except for MLTU at all three
time points and at age 8 for relative claunses. The results on the grammatical
correctness measures 1-units correct, verb-related errors and non-verb related errors best
fit a delay-within-delay model (Rice, 2003), or an uneven profile (Leonard,
1998). On these measures, the SLI group performed very poorly compared to
the LA controls. The continuous and unchanging use of dummy anxiliaries in the

SLI group would best fit a plateau, and might even be regarded as a form of
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fossilization. As this profile is not observed in the CA and LA control groups,
this pattern could be viewed as deviant compared to normal development.

This study has revealed different developmental trajectories for
grammatical complexity measures and correctness measures in Dutch school-
age children with SLI. These trajectories did not always match those of the LA
group. When standardized tests are used exclusively, only delay patterns are
found in children with SLI. The combination of standardized tests with the
analysis of narrative tasks in a longitudinal three group design appears to be an
appropriate method to investigate developmental trajectories in children with
SLIL

Finally, a positive finding of this study is that the children with SLI
showed continuous progress on some o grammatical complexity measures and
all correctness measures. Whether this improvement is the merit of the special
education system, or just a reflection of a slowed and prolonged development,
is a question that cannot be answered here. Although the children with SLI in
this study continued to have severe language problems, no evidence was found
for an overall stagnation in grammatical development. A follow-up study
applying this longitudinal three-group design to an older school-age SLI group
and TD control children would be very informative. Such a study could reveal
whether the grammatical skills will continue to develop, and whether the
observed plateaus or stagnation patterns in the SLI group found in this study

are permanent or transitory.

Clinical Implications

Narrative tasks have considerable diagnostic value next to standardized tests. A
narrative analysis of grammatical complexity and grammatical correctness can
offer a more detailed evaluation than can be obtained with standardized tests.
MLTU and the grammatical correctness measures differentiated school-age

children with SLI from their age peers at all three measurement points.
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Grammatical profiles obtained from narratives can inform clinicians in
choosing adequate therapy goals and can also be useful in evaluating the effects
of intervention. The present study also showed that SLI is a dynamic condition
and that grammatical skills of school-age children with SLI continue to develop.
This was especially the case for the grammatical correctness. Therefore, the
provision of language intervention beyond grade 3 still seems beneficial for

children with SLI.
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Appendix
Total verb-related errors and subtypes of verb errors (percentages) in the three

groups at the three time points.

SLI LA CA
Mean (§D) Mean (§D) Mean (§D)
T1 T2 T3 T1 T2 T3 T1 T2 T3

Verb-related errors 492 323 258 211 126 55 93 33 39
(29.8)  (20.0) (146) (21.3) (104) (62) (88) (3.9 @9

Agreement errors 13.7 8.1 4.6 7.6 4.7 1.7 29 1.2 0.8
(11.0) (8.0 4.4 (8.6) 7.8 29 &7 20 1.0
Tense errors 5.0 6.5 5.0 1.9 2.3 1.3 1.1 0.8 1.0
(6.5) (6.9) (7.5) 4.7) 05 29 @24 @17 21
Over-regularizations 1.8 1.7 2.6 1.4 0.5 0.8 1.9 0.1 1.1
4.7) 2.8) (34 (3.7) 15 @19 @3 (0.6 29
Verb-second errors 35 1.9 25 2.6 1.0 0.0 0.4 0.1 0.4
6.1) 4.7 3.0 (102 (19 (0.0 (@17 (06 (@11
Root infinitives 3.0 1.1 0.7 1.7 0.2 0.0 0.0 0.0 0.0
(6.1) 2.7) (1.6) (4.6) (1.0)  (0.0) (0.0) (0.0) (0.0
Subject omissions 8.3 4.9 4.5 3.7 1.0 0.4 0.8 0.2 0.3
(8.2) (4.3) 4.5) (8.7) 200 @5 @0 09 @13
Object omissions 13.8 7.7 8.8 4.5 4.8 1.2 1.3 0.2 0.3

13.0) (99 (99 (80 (7.9 @43 @3 (1.1) (15




67

Chapter 3
The role of vocabulary in grammatical development of school-age

children with SLI 2

Abstract

The grammatical development of 30 Dutch-speaking children with SLI, aged 8
years at first round of testing, 30 language age-matched (LA) and 30
chronological age-matched (CA) control children was followed for three years.
Narrative tasks were used to investigate development in grammatical
complexity and grammatical correctness. Special attention was given to the
overuse of dummy auxiliaries as a sign of delayed grammatical development.
Results on grammatical complexity and correctness in the SLI group were
related to their vocabulary development, assessed by means of standardized
receptive and expressive vocabulary tests.

The grammatical skills of the children with SLI improved over the years
with regard to complex sentences and verb-related errors, although stagnation
was observed for non-verb related errors. On the complexity measures,
performance of the SLI group was intermediate between the LA and CA
control groups. The 10-year-old children with SLI produced fewer complex
sentences than the CA controls and lagged behind in their use of complex-
compound sentences. On the correctness measures, the SLI group was

outperformed by both LA and CA control groups at all three time points.

2 To be submitted (Authors: Rob Zwitserlood*¢, Marjolijn van Weerdenburgb, Frank Wijnen?,
and Ludo Verhoevenb), 2Utrecht Institute of Linguistics (OTS), University Utrecht, The
Netherlands, PBehavioural Science Institute, Radboud University Nijmegen, The Netherlands,

<Koninklijke Auris Groep, The Netherlands).
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Individual grammatical correctness scores of the children with SLI could be
predicted by their vocabulary knowledge, most markedly so for non-verb
related errors and the use of dummy auxiliaries.

Findings indicate a double deficit in children with SLI. Processing
difficulties limit the use of complex syntax and stagnation of non-verb related
errors hints at incomplete linguistic knowledge. Results of the correlation

analyses support the procedural deficit hypothesis for SLI.

The definition of specific language impairment (SLI) is based on exclusionary
criteria. SLI is characterized by difficulties with language acquisition that are not
caused by identified neurological, sensory, intellectual or emotional deficits
(Leonard, 1998). Children with SLI form a heterogeneous group (Statk &
Tallal, 1981) and SLI can be regarded as a dynamic condition (van
Weerdenburg, Verhoeven, & van Balkom, 2006) with changing (phenotypical)
characteristics as the child matures (Conti-Ramsden & Botting, 1999). In spite
of this phenotypical volatility, difficulties with grammatical morphology and
syntax appear to be a hallmark symptom of SLI (Leonard, 1998; Oectting &
Hadley, 2009). Difficulties in other language domains (e.g., phonology,
vocabulary, and pragmatics) have been reported as well, but appear less
dominant (Schwartz, 2009).

To date, longitudinal research on grammatical development, especially in
older school-age children with SLI (i.e., from age 8 upwards), has remained
scarce. It is often reported that grammatical development in children with SLI
lags behind two years or more relative to their unaffected peers (Curtiss, Katz,
& Tallal, 1992; Paradis, 2010; Rice, 2003). However, this lag is typically seen in
young children, and little is known about its development at a later age. It

remains unclear whether the development of grammatical skills in children with
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SLI levels off at a certain age, or that continued progress can be observed. For
this reason, we investigated the development of grammatical complexity and
grammatical correctness in school-age children with SLI. In addition, we related
grammatical development to vocabulary development. In typical language
acquisition, lexical development is predictive of grammatical development
(Bates & Goodman, 1997; Marchman & Bates, 1994; Tomasello, 2003).
Although there is some evidence for a similar relationship between vocabulary
and grammar in clinical groups, this relationship has so far not been studied
(longitudinally) in school-age children with SLI by taking both grammatical

complexity and grammatical correctness into account.

Grammatical Complexity in SLI

Research on the acquisition of complex sentence structures in children with SLI
has remained limited. Schuele and Dykes (2005) reported that, on average,
children with SLI begin to produce complex sentences two years /ater than
typically developing (TD) children. School-age children with SLI also use fewer
complex sentences than TD children (Norbury & Bishop, 2003; Reilly, Losh,
Bellugi, & Wulfeck, 2004). Specifically, comprehending and producing relative
clauses is particularly difficult for children with SLI across different languages,
e.g., English (Schuele & Dykes, 2005; Schuele & Nicholls, 2000; Schuele &
Tolbert, 2001), Swedish (Hakansson & Hansson, 2000), Hebrew (Novogrodsky
& Friedmann, 20006), Italian (Contemori & Garraffa, 2010), German (Koch et
al., 2013), and Greek (Stavrakaki, 2001). Furthermore, the production of
complex-compound clauses (i.e., sentences containing coordination and one or
more dependent clauses) also remains difficult for children with SLI (Marinellie,
2004). Thus, the overall picture is that children with SLI caz use complex
sentential structures, but do so markedly less often than their TD peers.
Furthermore, their complex sentences contain more errors than those of TD

children (Gillam & Johnston, 1992; Schuele and colleagues, 2000; 2001; 2005).
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This suggests that producing complex structures exerts too heavy a pressure on
their processing capacities.

At present, little is known about the growth trajectories for complex
syntax in children with SLI It is still far from clear whether children make
progress in their use of different types of complex sentences and to what extent

the grammatical correctness of these sentences improves over time.

Grammatical Correctness in SLI

The evidence for morphosyntactic difficulties in children with SLI is
overwhelming (for an overview, see Leonard, 1998; Oetting & Hadley, 2009).
Up to age 8, difficulties with verb morphology are very prominent in English
speaking children with SLI, whereas deficits in functional categories such as
determiners, pronouns and conjunctions are also often reported. However, the
exact nature of the morphosyntactic difficulties is strongly related to
characteristics of the language that is learned. For instance, in languages that
only have one definite determiner, such as English, determiner omission is the
predominant error made by children with SLI. In languages with more
determiners, such as Dutch, substitutions also tend to occur and become the
prominent error as the children get older (Keij, Cornips, Van Hout, Hulk, &
Emmerik, 2012). Other factors such as the phonetic salience of functional
morphemes also determine the error profiles of children with SLI in a given
language, as grammatical items with a high salience tend to be easier for

children with SLI (Leonard, 1989; 1998).

Older school-age children with SLI appear to have mastered verb
morphology rules to a large extent. In children with a chronological age of 7;9
years, measures of verb morphology could not distinguish between SLI and TD
groups (Moyle, Karasinski, Ellis Weismer, & Gorman, 2011). However, it is still
unclear to what extent older school-age children with SLI reach mastery levels

in functional elements such as determiners, pronouns, prepositions, and
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conjunctions. In fact, grammatical correctness appears to remain vulnerable in
school-age children with SLI, and may easily degrade when communicative or

conceptual demands are high (Colozzo et al., 2011).

Relations between Vocabulary and Grammar

Vocabulary acquisition is a complex and extended process involving the
integration of phonological, semantic and grammatical knowledge with
cognitive and social processes (Dockrell & Messer, 2004, p. 35). For typical
language acquisition it has been argued that development of the lexicon and
grammar are strongly related (Bates & Goodman, 1997). Lexical development,
specifically attaining a critical mass of the lexicon, has been hypothesized to
trigger the onset of multi-word utterances and, thus, grammar. Furthermore,
children make use of lexical knowledge to bootstrap morphosyntax (Marchman
& Bates, 1994; Tomasello, 2003). Later, they use morphosyntactic knowledge to
bootstrap new word meanings (Naigles, 1990). Presumably, the relative
importance of lexical versus syntactic bootstrapping changes with development
(Dionne, Dale, Boivin, & Plomin, 2003). According to Tomblin and Zhang
(2000), grammatical abilities and vocabulary abilities are intertwined in young
children and only become two-dimensional during middle childhood, but
McGregor et al. (2012) propose a continuous reciprocal support between lexical
and syntactic bootstrapping in older language learners.

Although children with SLI show on average a one year delay in the
onset of their first words (Trauner, Wulfeck, Tallal, & Hesselink, 1995) and
generally perform below age-level on a variety of lexical measures, the literature
usually presents vocabulary skills as a relative strength. Indeed, as a group,
children with SLI do have greater deficits in syntax than in lexical semantics
(Rice, 2003; Tomblin & Zhang, 1999). Nonetheless, children with SLI have
difficulties acquiring new words, especially verbs (Dollaghan, 1987; Leonard,

1998). Children with SLI seem to be poor at constructing full phonological
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specifications of words and adequate semantic representations (Dockrell &
Messer, 2004). On the one hand, phonological errors in naming tasks, especially
in longer words, are seen as evidence for imprecise or inadequate phonological
representations. On the other hand, word-finding difficulties, which affect
many children with SLI, have been associated with poor semantic
representations (Kail & Leonard, 1986). Most children with SLI never reach
age-appropriate vocabulary levels (McGregor, Oleson, Bahnsen, & Duff, 2013)
and their vocabulary knowledge remains sparse with regard to breadth (i.e., the
number of words in the lexicon), as well as depth (i.e., the richness of the
representations of words).

Leonard and Deevy (2004) sketch the difficulties children with SLI may
encounter because of their lexical deficits. Most obviously, communication is
seriously hindered when the words needed to frame one’s thoughts are not
available or when the words in the received message are not understood. In
addition, a poor vocabulary can have an adverse effect on reading proficiency.
Finally, poor representations of words (i.e., their phonological, semantic and
morphosyntactic features) can be detrimental to the learning of sentence
structure and grammatical morphology.

When measured with standardized tests, the variation in vocabulary
size tends to be substantially larger in children with SLI than in TD children
(Sheng & McGregor, 2010). Apparently, some of the children with SLI are
more successful at word learning than others. According to Gathercole and
Baddeley (1993), a phonological memory deficit underpins poor word-learning
in children with SLI. Syntactic bootstrapping limitations are seen as another
possible cause for poor vocabulary learning, especially for verbs (for an
overview, see McGregor, 2009).

Some recent studies have provided evidence for a strong relationship
between lexicon and grammar in school-age children with SLI, other clinical

groups, and TD children. For instance, Marchman, Saccuman, and Wulfeck
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(2004) found that receptive vocabulary predicted performance on a past tense
elicitation task in 8-year-old children with SLI, children with focal cerebral
lesions, and TD control groups. A study by McGregor et al. (2012) compared
syntactic abilities and vocabulary abilities in 10-year-old children with SLI,
language-matched (LA) and age-matched (CA) control groups, and 11-year-old
children with autism (ASD). The children without syntactic deficits also
demonstrated age-appropriate lexical knowledge, whereas the children with SLI
and the ASD group with concomitant syntactic deficits both had poor lexical
knowledge. Positive correlations were found between expressive syntax and
vocabulary depth, as measured with word definition and word association tasks.
It was concluded that the relationship between lexicon and syntax that
characterizes eatly typical language development is still present in later and
atypical language development (McGregor et al., 2012).

A theoretical account for SLI that links lexical knowledge to
grammatical competence is the neurobiologically framed procedural deficit
hypothesis (PDH), proposed by Ullman and Pierpont (2005). The PDH is
based on the declarative/procedural (DP) model of lexicon and grammar
(Ullman, 2001, 2004). The DP model posits that the mental lexicon and mental
grammar are both subserved by two at least partially distinct memory systems
in the brain. The declarative memory system undetlies explicit episodic and
semantic (lexical) knowledge, including word forms and meanings. The
procedural memory system supports the implicit acquisition, storage and use of
knowledge. It is supposed to subserve the learning and use of various
perceptual, motor and cognitive skills, such as sequencing and probabilistic
categorization, and rule-governed aspects of grammar (Lum, Conti-Ramsden,
Page, & Ullman, 2012).

According to the PDH (Ullman & Pierpont, 2005), abnormalities of
brain structures underlying procedural memory can largely explain the grammar

problems in children with SLI. Children with SLI are claimed to have an
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impaired procedural memory system, leading to deficits in implicit sequence
learning and grammar. Lexical retrieval and working memory, which partly rely
on the same affected brain structures, are also impaired. On the other hand, the
declarative memory system, which supports the acquisition of vocabulary, is
supposed to remain largely intact. The deficit in the procedural memory system
will be compensated for by other brain structures, and according to the PDH,
certain grammatical functions will be taken over by the declarative memory
system. Grammatical forms (e.g., verb inflection paradigms) can be learned as
chunks, and the declarative memory system can even be used to learn
grammatical rules explicitly (e.g., for past tense add —ed to the verb stem, for
ongoing actions add —ing to the verb stem). Ullman and Pierpont (2005) also
suggest that the heterogeneity in SLI populations can be explained in part by
the severity of the procedural deficit on the one hand and by individual
differences in strength of the declarative memory system on the other hand.
Given that the lexicon is supported by declarative memory, a well-developed
vocabulary would suggest a high capacity for compensation of a procedural

deficit by the declarative system.

The Present Study

The present study aims to investigate the relation between vocabulary
knowledge and grammatical development in Dutch older school-age children
with SLI. Based on the literature, we assume that even in older school-age
children with SLI, vocabulary skills may be predictive of their grammatical
development. Two research questions will be addressed in this study: (1) Which
patterns can be identified in the development of grammatical complexity and
correctness in older school-age children with SLI? (2) To what extent does
vocabulary knowledge predict the development of grammatical complexity and

correctness in older school-age children with SLI?
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Research on SLI has been lopsided in two respects: most of it has
focused on the early stages of development, and languages other than English
are underrepresented in the research literature. The present paper contributes
to redrawing this (dis)balance by focusing on later stages of development in
children with SLI who are native speakers of Dutch. Research on SLI in Dutch
children adds a new perspective to the existing research. For instance, the
Dutch determiner system and inflectional paradigms for verbs and adjectives
are richer than in English. Another difference is that Dutch is an SOV + verb
second language. The finite verb takes second position in main clauses and
sentence final position in dependent clauses. In the acquisition of finiteness and
verb placement in Dutch, a developmental stage exists wherein TD children use
dummy auxiliaries as placeholders for inflected main verbs in second position
(Van Kampen, 1997; Wijnen & Verrips, 1998). In TD children, this behaviour
gradually fades out, but Dutch children with SLI tend to overuse these dummy
auxiliaries. An “avoidance strategy” to sidestep inflection and movement of the
lexical verb was proposed as an explanation (de Jong, 1999; de Jong, Blom, &
Orgassa, 2013; Ozgassa, 2009). This overuse of dummy auxiliaries may be a
hallmark of Dutch SLI. This feature is special because linguistic material is not
omitted or substituted, as is often observed in language production of children
with SLI. Rather, linguistic material is added to the utterance. An abundant use
of dummy auxiliaries does not render a sentence ungrammatical, but can be
regarded as an immature stage of grammatical development in older children.
To date, it remains unknown up to what age Dutch children with SLI continue
to overuse these dummy verbs.

In the present study, grammatical development of school-age children
with SLI and LA and CA control groups is investigated in a longitudinal design.
First, the development of grammatical complexity (i.e., complex syntax) and
grammatical correctness (i.e., grammatical errors) will be charted. A narrative

task is used to assess grammatical development. Such a task prompts the
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children to express semantic relations that are difficult for them, and which
they may avoid in spontaneous speech (Reilly, et al. 2004; Wetherell, Botting, &
Conti-Ramsden, 2007). Subsequently, grammatical complexity and correctness
measures are related to vocabulary development as measured with standardized

vocabulary tests.

Method

Participants

Participants were 30 monolingual Dutch children with SLI, 30 age-matched
(CA) control children, and 30 language age-matched (LA) control children. At
the three time points, the children with SLI had a mean age (5D in months) of
85 (1.7), 9;4 (1.6), and 10;4 (1.9) years respectively. The LA control children
were aged 6;5 (2.4), 7;5 (2.4), and 8;5 (2.4) years in that order. The CA control
children were aged 85 (3.5), 95 (3.5), and 10;5 (3.5) years respectively.
Informed written consent was obtained from all parents. The data from the SLI
group originated from a previous study by Van Weerdenburg et al. (2006). The
children with SLI (21 boys, 9 girls) were all enrolled in special education for
children with severe language impairments. The children in the LA control
group (16 boys, 14 gitls) and the CA control group (17 boys, 13 girls) were
recruited from four different primary schools in the central part of the
Netherlands.

As can be seen in Table 1, all children obtained non-verbal 1Q scores
within the normal range, measured with the Raven Colored Progressive
Matrices (Raven CPM; van Bon, 1986). The children with SLI scored -1.1 §D
below the age-normed mean on the sequential memory tasks from the Dutch
version of the Kaufman Assessment Battery for Children (Kaufman ABC;
Kaufman & Kaufman, 1983). In the first test session (T'1), the language abilities

of all participants were assessed with the Dutch standardized Language
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Proficiency Test All Children (LPT, Taaltoets Alle Kinderen, TAK; Verhoeven &

Vermeer, 2001). The CA control group scored significantly higher on all LPT

subtests compared to both the SLI and LA groups. The SLI group did not

differ from the two years younger LA group on any of the LPT subtests.

However, the SLI group did perform pootly on the Kaufman ABC sequential

memory tasks compared to both control groups (p < .001).

Table 1: Non-verbal 1Q, Sequential Memory, and LPT Subtests in the three Groups at T'1

Max.  SLI (#=30) LA (»=30) CA (»=30)
score M (D) M (§D) M (D)
Raven CPM» 6.04 6.32 6.81
(1.98) (1.79) (1.75)
Kaufman ABC Seq. 84.27 96.03 100.03
memory» (9.38) (11.24) (10.67)
LPT Receptive 96 75.73 77.33 88.10
vocabularye 9.27) (6.85) (4.44)
LPT Sentence 42 37.67 36.90 40.37
comprehension I¢ (2.25) (2.17) (1.81)
LPT Sentence 42 36.37 35.40 38.27
comprehension II¢ (3.07) (2.51) (1.91)
LPT Morphology® 24 17.43 16.57 22.80
(5.02) (5.56) (1.42)

Note. 2standard score (range +/- 1 §D = 3.0 - 7.0), Pquotient score, ‘raw scote.

LPT Sentence comprehension I measures function words, LPT Sentence

comprehension 1l measures syntactic patterns, and LPT Morphology measures

production of noun plurals and past participles.
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Materials

The Storytelling tasks of the LPT (Figures 1 and 2) were used to elicit
narratives. Two monochrome picture series show a sequence of events that
form a coherent story each. The children are instructed to look at the pictures
carefully and then tell the story in such a way that someone who cannot see the
pictures will be able to understand the story in full. The investigator does not
ask questions, but may encourage the children to continue if they stop midway.
Both male and female characters, as well as plural referents appear in the LPT
stories. This variety in characters increases the likelihood of observing a range
of morphosyntactic errors in pronouns (e.g., case, gender, and number),
determiners (e.g., gender) and subject-verb agreement. In the first story all
characters are introduced in the first picture. The second story might be more
taxing for the children, because some characters are introduced later on or are
reintroduced. In this story, a shop attendant and a clown are acting in the
background and mentioning them is not necessary for a complete and
comprehensible narration. The narratives from the SLI group were recorded on
audio cassette and later digitized. The stories told by the control groups were
digitally recorded on a laptop.

The vocabulary skills of the SLI group were tested with three LPT
vocabulary subtests, administered at ages 8, 9 and 10. The LPT receptive
vocabulary test requires the child to choose one of four pictures that matches
an orally presented target word. The LPT expressive vocabulary test uses
pictures that have to be named after an orally presented short lead-in sentence.
Both tests can be regarded as measuring vocabulary breadth. Vocabulary depth
was measured with the LPT word definitions test. In this task the meaning of

orally presented words has to be defined or explained.
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Figure 1: LPT Storytelling task 1. Copyright 2001 by Cito, Arnhem, the

Netherlands. Reprinted with permission.

Figure 2. LPT Storytelling task 2. Copyright 2001 by Cito, Arnhem, the

Netherlands. Reprinted with permission.

Procedure
All children were tested at three points in time with an interval of 12 months
during a period of two years. The natratives were orthographically transcribed

using the CHAT format from the CHILDES system (MacWhinney, 2000).
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Each transcript contained Storytelling tasks 1 and 2 in this fixed order. The
basic unit of analysis was the T-unit, defined as a single main clause plus any
subordinate clause or non-clausal structure that is attached to it or embedded in
it (Hunt, 1970). Coordinate clauses were transcribed and counted as separate
utterances, except in cases where the coreferential subject of the second clause
is omitted (e.g., “The children went down the hill and bumped into the tree”).
Sentences with quoted speech, where the quote forms a full clause containing a
subject and a verb, were also transcribed as separate utterances.

Additionally, grammatical complexity and grammatical errors were coded
on separate dependent tiers in the CHAT files. The reliability of the
transcriptions was checked by re-transcribing 10% of the files by either trained
speech-language pathologists (for the transcripts of the children with SLI) or
trained master students in linguistics (for the transcripts of the control groups).

The point-to-point reliability at word level reached 95%.

Analysis

In order to answer the first research question, grammatical development was
analyzed. A distinction was made between grammatical complexity and
correctness. The operationalizations of the dependent measures are presented
in Table 2. Because the narratives varied in length, percentages had to be
computed for most variables, in order to make the measures comparable across
children and time points.

The first step in the analysis concerned grammatical complexity. To this
end, five different measures were computed. First, mean length of T-units
(MLTU) in words was used as a general measure of grammatical complexity.
Second, the percentage of complex: sentences was computed. This measure contained
all sentences with subordinate clauses (i.e., all forms of adverbial, nominal and
relative clauses), coordinated sentences with conjunction reduction, direct

speech and infinitival clauses. The third and fourth measures were percentage of
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subordinate clauses and percentage of relative clauses. Finally, the percentage of complex-
componnd sentences was computed.

The second step in the analysis of grammatical development was to
examine grammatical correctness. The operationalizations of the grammatical
correctness measures can be found in Table 2. The first measure was the
percentage of T-units correct (i.e., error-free T-units) and was used as a general
measure of grammatical correctness. However, one T-unit can contain several
grammatical errors. Therefore, all grammatical errors were tallied and classified
into two broad categories: percentage of verb-related errors and percentage of non-verb
related errors. The measure percentage of verb-related errors contained all observed
errors in verb morphology (e.g., agreement, tense, auxiliaries, and participles),
verb placement and verb argument structure. Results on the separate verb-
related error types are presented in the Appendix. The measure percentage of non-
verb related errors contains all remaining grammatical errors. Most errors
concerned determiners, pronouns, prepositions, and (pronominal) adverb ‘e’
(there). Dutch children with SLI are known to omit this (pronominal) adverb in
obligatory contexts (Bol & Kuiken, 1990). The measure percentage of non-verb
related errors was not further subdivided, because many different error types were
identified, and percentages of individual error types were too low for a
meaningful quantitative analysis.

Finally, the measure percentage of dummy auxiliaries was included in the
analysis of grammatical development. Overuse of these dummy verbs has been
reported frequently in studies on Dutch SLI (de Jong, 1999; de Jong et al,
2013; Otzgassa, 2009). Using a dummy auxiliary does not render a sentence
ungrammatical, therefore counts of dummy verbs were not included in the
grammatical correctness measures. The prolonged and frequent use of dummy
auxiliaries can be argued to reflect an immature stage of grammatical
development, which makes dummy auxiliaries a developmental feature worth

investigating in Dutch children with SLI.
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A remark has to be made on the status and interpretation of the
grammatical complexity and correctness measures. Low percentages of various
types of complex sentences do not necessarily mean that the children are not
able to produce these constructions. Using complex sentences in a narrative is
optional, and children may choose not to use complex syntax. On the other
hand, the grammatical correctness measures do not have this inherent
optionality, because correct verb inflection and determiner selection are
imperative. In fact, we expect TD children to eventually reach a stage where
they produce (almost) error-free sentences, approaching 100% grammatical

correctness.

Table 2: Operationalizations of the Grammatical Complexity and Correctness Measures

Grammatical complexity

MLTU Mean length of T-units in words (speech disfluencies,
such as filled pauses, interjections, and repetitions are
excluded from this count).

Complex: sentences Total number of complex sentences (= sum of all
sentences containing subordinate, infinitival and reduced
clauses, conjunction reduction, and direct speech) divided
by the total number of T-units.

Subordinate clauses  Total number of subordinate clauses divided by the total
number of T-units.

Relative clanses Total number of relative clauses divided by the total
number of T-units.

Complexc-compound ~ Total number of sentences containing two or more

clanses independent clauses combined with one or more

dependent clauses, divided by the total number of T-units

Grammatical correctness

T-units correct Number of error-free T-units divided by the total
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Verb-related errors

Non-verb related

errors

number of T-units.
Sum of all errors related to verbs (defined below) divided

by clauses containing a(t least one) verb:

- errors in subject-verb agreement (b7 loop: he walk).

- errors in verb-second placement (dan de man komt:
then the man comes).

- tense errors (present or past tense adverb with an
incorrectly tensed verb: foenpasr valtpresent bet meisye:
then falls the girl).

- root infinitives (ballon geven: balloon give).

- past tense verb overregularisations (by brengde: he
bringed).

- omissions and substitutions of aspect auxiliaries
zijn/ hebben (be/have) with a past patticiple (foen O ze
naar de clown gelopen: then @ they to the clown
walked).

- past participle errors: deletion of pre- and/or suffix
or use of wrong suffix (hi heeft het meisje (ge-)pak(-t)
[ gepakrken: he has the gitl take).

- verb argument structure errors: subject and object
omissions were divided by the number of clauses
where a subject or object was expected and
obligatory (instances of allowed subject or object
drop were not counted as errors).

Sum of all remaining errors divided by clauses containing

a(t least one) verb: all errors in word order, deletion of

nouns, substitution and omission errors in determiners,

prepositions, pronouns (case, gender and number),
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conjunctions, omission of e¢r (there), and errors in

adjectival inflection.

Dummy anxiliaries  Number of dummy auxiliaries divided by clauses

containing a(t least one) verb.

To answer the first research question concerning grammatical
development, mixed model analyses of variance (ANOVA) were used to
examine differences between groups and at different time points, with Time
(T1, T2, T3) as within-subjects factor and Group (SLI, LA, CA) as between-
subjects factor. Significance level was set at 0.05. In order to analyze differences
between groups, subsequent one-way ANOVA with post-hoc Bonferroni
correction was used. GLM repeated measures ANOVA was used to test
differences across time within the separate groups. The assumption of
sphericity was checked for all variables with Mauchly’s test of sphericity.
Whenever this assumption was violated, the Greenhouse-Geisser corrected
values are reported.

To answer the second research question, the first step was to analyze the
development of vocabulary in the SLI group across time. GLM repeated
measures ANOVA was used to test differences across time in the SLI group on
the three LPT vocabulary tests. The second step was to examine the relation
between vocabulary development and grammatical development with a Pearson
two-tailed bivariate correlation analysis. The scores on the three LPT
vocabulary tests at T1, T2, and T3 were correlated with the grammatical
complexity and correctness measures, and with the use of dummy auxiliaries at

the three time points.
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Results

Grammatical Complexity

This first section of the results concerns grammatical complexity in the
narratives of the three groups at the three time points. The descriptives of the
grammatical complexity measures and mean ages at the different measurement

points are presented in Table 3.

Table 3: Grammatical Complexity in the three Groups at the three Time Points

SLI (x = 30) LA (n = 30) CA (1 = 30)
M (SD) M (SD) M (SD)

T1 T2 T3 T1 T2 T3 T1 T2 T3

MLTU (in wotds)
6.34 6.66 6.79 6.35 6.59 6.84 6.72 7.41 7.46
(0.78)  (0.94) (0.79) (0.78) (0.86) (0.74) (0.98) (1.14) (0.84)
Complex sentences
8.6 16.2 13.8 6.0 9.3 11.8 12.6 19.3 21.7
(6.6) (13.2) (8.0 (6.8) (9.3) 0.7y (104 (139 (0.9
Subordinate clauses
2.9 5.5 7.2 3.2 4.3 4.3 3.7 7.1 9.5
(3.1) 5.4 (5.0 “4.2) (5.5 6.4 4.9) (7.3) 6.1
Relative clauses
0.5 1.4 1.2 1.0 0.8 1.1 1.7 2.4 2.1
(1.4 (2.0 2.1 (2.6) 1.7 (2.0 3.1 (3.2 2.9)
Complex-compound clauses
0.1 1.1 0.4 0.1 0.2 0.8 1.0 1.4 22
0.7 (2.0 (1.3) 0.6) (1.0 (1.9 2.3 2.3) 2.7
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MLTU

For MILTU, no significant interaction was found between Time and Group
(Fuimy = 949, p = 437, partial 72 = .021). However, there was a significant
main effect of Group (Fog7 = 7.93, p = .001, partial 77 = .154), as well as of
Time (F174 = 15.83, p < .001, partial 72 = .154). The trajectories for MLTU
and group differences are presented in Figure 3(a). This schematic outline, with
an arbitrary scale on the y-axis, sketches the developmental trajectories of the
three groups. Group differences are indicated by brackets and asterisks. One-
way ANOVAs yielded significant differences between groups at T2 (Fgy =
0.38, p = .003) and T3 (Fesry = 6.51, p = .002). Post-hoc tests revealed that the
SLI group had a significantly lower MITU than the CA controls at T2 (p =
.013) and at T3 (p = .005). Between the SLI group and the LA controls no
significant differences were found at any of the time points. The LA group had
a lower MLLTU than the CA controls at T2 (p = .005) and at T3 (p = .011).
Repeated measures (RM) ANOVA for the separate groups revealed that in the
SLI group MLTU increased significantly between T1-T2 (F 29 = 4.31, p = .047
partial 77 = .129), and between T1-T3 (F129) = 8.85, p = .006 partial ? = .234).
The LA control group only showed a significant increase in MLTU between
T1-T3, Fuag = 9.13, p = .005, partial 72 = .239). In the CA group MLTU
increased significantly between T1-T2 (Fuy = 14.47, p = 001, partial 7?2 =
.333), and between T1-T3 (Fi20) = 16.24, p = 002, partial 7?2 = .275).
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Figure 3: Development of markers of grammatical complexity at T1, T2, and T3

in the three groups: (a) MLTU, (b) Complex sentences, (c) Subordinate clauses,

(d) Relative clauses, and (e) Complex-compound clauses (schematic outline, * =

significant difference between groups).
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Complex sentences
The measure percentage of complex sentences represents the number of complex
sentences divided by the number of T-units in the narratives. There was no
significant interaction between Time and Group (Fu,174) = 1.05, p = .382, partial
77 = .024). However, there was a significant main effect of Time (Fp174 =
14.85, p < .001, partial 77 = .146) and of Group (Fps7 = 11.90, p < .001, partial
72 = .215).

The growth trajectories of the percentages of complex sentences can be
seen in Figure 3(b). One-way ANOVAs revealed significant differences
between groups at T1 (Fpgr = 5.07, p = .008), T2 (Fpgry = 5.17, p = .008), and
T3 (Fasn = 8.85, p <.001). Post-hoc testing showed that the CA controls used
more complex sentences than the LA controls at T1 (p = .007), T2 (p = .007),
and T3 (p < .001). The children with SLI did not differ from the LA controls at
any time point. The SLI group had fewer complex sentences than the CA
group at T3 (p = .006). RM ANOVAs for the separate groups revealed that in
the SLI group, the use of complex sentences increased between T1-T2 (Fi20) =
8.14, p = .008, partial 72 = .219), and between T1-T3 (Fu29 = 8.72, p = .000,
partial 72 = .231). In the LA control group, this increase was significant
between T1-T3 (F20 = 8.49, p = .007, partial 4? = .227). In the CA group, the
use of complex sentences increased between T1-T2 (Fiz) = 5.73, p = .023,
partial 72 = .165), and between T1-T3 (Fupoy = 14.11, p = .001, partial 7? =
.327).

Subordinate clauses
The percentage of subordinate clauses was computed by dividing the total number of
subordinate clauses by the number of T-units. No interaction between Time
and Group was found (Fui74 = 2.08, p = .080, partial 72 = .0406). There was a
significant main effect of Time (Fo,174) = 15.41, p < .001, partial 72 = .150) and
of Group (Fpgny = 4.55, p = .013, partial 72 = .095). Figure 3(c) illustrates the
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changes over time for percentage of subordinate clauses in the three groups. One-way
ANOVAs revealed that only at T3 significant differences between groups were
found (Fsn = 7.60, p = .001). Post-hoc testing showed that at T3, the CA
controls used more subordinate clauses than the LA controls (p = .001). RM
ANOVAs for the separate groups showed that use of subordinate clauses
increased in the SLI group between T1-T2 (Fuz) = 5.37, p = .028, partial 77 =
.156), and between T1-T3 (Fi29) = 18.27, p < .001, partial 72 = .387). In the LA
control group no significant differences between time points were found. In the
CA control group, the use of subordinate clauses increased between T1-T2
(Fape) = 5.30, p = .029, partial 72 = .155), and T1-T3 (Fu9) = 20.50, p < .001,
partial 72 = .414).

Relative clauses
The measure percentage of relative clanses was calculated by dividing counts of
relative clauses by the number of T-units in the narratives. Figure 3(d) illustrates
the changes over time with respect to percentages of relative clauses in the
three groups. We found no significant interaction between Time and Group
(Fui7e9 = .58, p = .675, partial 72 = .013). No significant main effect of Time
was found (Fi74) = 1.08, p = 341, partial 42 = .012), but there was a significant
main effect of Group (Fpsn = 4.18, p = .019, partial 77 = .088). One-way
ANOVAs revealed that the difference between groups was only significant at
T2 (Fpgn = 3.36, p = .039). Post-hoc testing indicated that the LA group used
fewer relative clauses than the CA group at T2 (p = .037). RM ANOVAs for
the separate groups showed that use of relative clauses increased in the SLI
group between T1-T2 (F20) = 4.19, p = .05, partial 77 = .126) and between T'1-
T3 (Fazg = 6.06, p = .02, partial 772 = .173). In the LA and CA controls no

significant differences between time points were found.
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Complex-compound clauses
The measure percentage of complex-componnd clanses was computed by dividing
complex-compound clauses by the number of T-units. No significant
interaction was found between Time and Group (Fieisre = 1.55, p = .195,
partial 72 = .034). There was a significant main effect of Group (Fios7 = 10.43,
p <.001, partial 72 = .193), as well as of Time (F1s,157.6) = 3.55, p = .035, partial
77 =.039). In Figure 3(e) the developmental trajectories are illustrated. One-way
ANOVAs yielded significant differences between groups at T1 (Fogrn = 3.99, p
=.022), T2 (Fesn = 3.31, p = .041), and T3 (Fasy = 6.11, p = .003). Post-hoc
tests revealed that the SLI group used significantly fewer complex-compound
clauses than CA controls at T3 (p = .004), although at T1 this difference almost
reached significance (p = .051). The LA controls did not differ from the SLI
group at all three time points. The LA group performed more poortly than the
CA controls at T1 (p = .048), at T2 (p = .045), and at T3 (p = .030). RM
ANOVAs for the separate groups revealed that the use complex-compound
clauses increased in the SLI group between T1-T2 (I = 6.50, p = .016
partial 72 = .183). In the LA and CA group no significant changes across time

were found.

Grammatical Correctness

The descriptives of the grammatical correctness measures and the use of
dummy auxiliaries calculated from the narratives are presented in Table 4. The
results on the separate measures will be reported separately in the following

paragraphs.
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Table 4: Grammatical Correctness Measures and Dummy Auxiliaries (Percentages) at the

three Time Points

SLI (x = 30) LA (1 = 30) CA (1 = 30)
M (SD) M (SD) M (SD)

T1 T2 T3 T1 T2 T T1 T2 T3

T-units correct

664 715 774 814 911 928 91.1 957 941

147y (13.1) (146 131 (7.1) @6 (7.3 6.1 (6.1
Verb-related errors

161 124 7.7 9.3 3.3 40 35 1.7 19

(109 @1 (64 @68 (B9 @9 @1 B0 (3.0
Non-verb related errors

220 188 191  10.0 5.2 33 60 24 35

(149 (137 (132) (8.6) (6.0) (.7) (5.5 (28 4.5
Dummy auxiliaries

152 126 104 167 117 83 87 73 54

117 (@109 @11.6) (134 11.0) B2 4 73 (79

T-units correct
The percentage of T-units correct was computed by dividing the number of error-
free T-units by the sum of T-units. Figure 4(a) illustrates the differences
between groups and changes over time. There was a significant interaction
between Group and Time (F174) = 3.44, p = .010, partial 72 = .073). There also
was a significant main effect of Time (Fpi74) = 27.10, p < .001, partial 72 =
.238) and of Group (Fgn = 56.77, p < .001, partial 72 = .566). One-way
ANOVAs showed that significant differences between groups were found at
T1 (Fegrn = 31.70, p < .001), T2 (Fsy = 60.22, p < .001), and T3 (Fgry =
24.05, p < .001). Post-hoc tests revealed that at all time points the SLI group
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had fewer correct T-units than the LA and CA control groups (p < .001 for all
compatisons). The LA group had fewer correct T-units than the CA group at
T1 (p = .008). At T2 and T3 this difference did not reach significance (p = .156
and p = 1 respectively). RM ANOVAs indicated that percentages of correct T-
units increased in the SLI group between T1-T2 (Fu) = 5.71, p = .024, partial
7?7 = .164), and between T2-T3 (Fu29) = 5.40, p = .027, partial 72 = .157). In the
LA controls, percentages of correct T-units increased significantly between T1-
T2 (Fue = 14.38, p = .001, partial 72 = .332), and between T1-T3 (Fi9) =
34.33, p <.001, partial 72 = .542). In the CA group, the increase between T1-T2
was significant (Fupg = 11.08, p = .002, partial 7?2 = .276). No significant
differences were found between T2-T3 (Fuz = 1.93, p =.175, partial 72 =
.062), and between T1-T3 (Fu) = 4.08, p =.053, partial 72 = .123). The CA

groups seems to have reached ceiling from age 8 upwards.
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Figure 4: Development of markers of grammatical correctness at T1, T2, and T3
in the three groups: (a) Correct T-units, (b) Verb-related errors, (c) Non-verb
related errors, and (d) Dummy auxiliaries (schematic outline, * = significant

difference between groups).

Verb-related errors
The measure percentage of verb-related errors consisted of all verb-related errors
divided by the total number of T-units. Figure 4(b) illustrates the differences
between groups and changes over time. There was a significant interaction
between Group and Time (F46,15056 = 4.48, p = .002, partial 72 = .093). There
also was a significant main effect of Group (Fos7 = 31.98, p < .001, partial 72 =
424) as well as of Time (Fu.7315056 = 22.32, p < .001, partial 77 = .204). One-
way ANOVAs yielded significant differences between groups at T1 (Fpgy =
16.95, p <.001), T2 (Fos7 = 33.34, p < .001) and T3 (Fps7 = 10.26, p < .001).
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Post-hoc tests revealed that at all time points, the SLI group made more verb-
related errors than the CA group (p < .001 for all comparisons) and the LA
group (p = .007, p < .001, p = .016 respectively). At T1, the difference
between LA and CA controls was significant (p = .027). At T2 and T3, the
difference between the TD groups did not reach significance (p = .801, p = .333
respectively). RM ANOVAs for the separate groups revealed that verb-related
errors decreased across time in the SLI group between T1-T2 (F0) = 4.93, p =
.034, partial 42 = .145), and between T2-T3 (Fi209) = 10.59, p = .003, partial 7?
= .268). In the LA controls, verb-related errors decreased between T1-T2
(Fa0 = 11.30, p = .002, partial 72 = .280), and between T1-T3 (Fi20) = 11.35, p
= .002, partial 72 = .281). In the CA group, verb-related errors decreased
between T1-T2 (Fu 9 = 5.00, p = .033, partial 42 = .147). but not between T2-
T3 (Fuo9 = 0.08, p =.773, partial 72 = .003). The difference between T1-T3 was
also not significant (F1 20 = 3.55, p =.070, partial 77 = .109).

Non-verb related errors
The measure percentage of non-verb related errors consisted of all non-verb related
errors divided by the total number of T-units. There was no significant
interaction between Group and Time (Fsse1s486 =.974, p = 417, partial 77 =
.022). However, there was a significant main effect of Group (Fpgsn = 39.17, p
<.001, partial 72 = .474) as well as of Time, Fu.s15485 = 10.44, p < .001, partial
77 = .107). Developmental trajectories are presented in Figure 4(c). One-way
ANOVAs revealed significant differences between groups at T1 (Fog7 = 19.10,
P <.001), T2 (Fog7 = 30.12, p < .001) and T3 (Fpgn = 32.40, p < .001). Post-
hoc tests revealed that at all time points, the SLI group made more non-verb
related errors than both LA and CA control groups (p < .001 for all
comparisons). There were no significant differences between the LA and CA
control groups at any of the time points (p = 408, p = .668, and p = 1
respectively). RM ANOVAs for the separate groups revealed that percentages of
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non-verb related errors did not decrease significantly in the SLI group between any
of the time points T1-T2, T2-T3, and T1-T3. The LA and CA controls showed
a different developmental pattern. In the LA group, percentages of non-verb related
errors decreased significantly between T1-T2 (Fi29) = 9.76, p = .004, partial 7? =
.252) and between T1-T3 (F(1,29) = 17.27, p < .001, partial 42 = .373). In the
CA control group, the decrease was significant between T1-T2 (Fu 29 = 12.39, p
= .001, partial 72 = .252), and between T1-T3 (F29) = 8.01, p = .008, partial 7?
=.210).

Dummy auxiliaries
The measure percentage of dummy anxiliaries was computed by dividing the number
of dummy auxiliaries by the number of clauses containing a(t least one) verb.
There was no significant interaction between Group and Time (Fui74y = .79, p
= .530, partial 77 = .018). There was a significant main effect of Group (Fpgsn =
4.70, p = .012, partial 72 = .097) as well as of Time (F174 = 10.07, p < .001,
partial 72 = .104). The use of dummy auxiliaries in the groups is presented in
Figure 4(c). One-way ANOVAs yielded a significant difference between groups
at T1 (Fpgrny = 3.97, p = .022), but not at T2 and T3. Post-hoc tests revealed
that at T'1, the LA group used more dummy auxiliaries than the CA controls (p
=.029). The difference between the SLI group and the control groups was not
significant at any time point. RM ANOVAs for the separate groups revealed
that in the SLI group the use of dummy auxiliaries decreased significantly
between T1-T3 (Fuoo) = 4.94, p = . 034, partial 72 = .145). In the LA control
group the use of dummy verbs also decreased significantly between T1-T3
(Faey = 10.33, p = .003, partial 77 = .263). In the CA group, the use of dummy

verbs did not change significantly across time.
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Relations between Vocabulary and Grammatical Complexity and

Correctness

To answer the second research question, first, the development of vocabulary
knowledge in the SLI group, as measured with the three LPT vocabulary tests,
was analyzed with RM ANOVAs. Means and standard deviations of the raw
scores on the LPT vocabulary tests are presented in Table 5. For receptive
vocabulary, there was a significant main effect of Time (Fuas4217) = 89.50, p <
.001, partial 72 = .755). Scores increased significantly between T1-T2 (Fi29) =
65.51, p < .001, partial 72 = .693) and between T2-T3 (Fu29) = 56.21, p < .001,
partial 72 = .660). For expressive vocabulary, there was a significant main effect of
Time (Fpjss = 28.02, p = .001, partial 72 = .491). Scores increased significantly
between T1-T2 (Fz9) = 13.14, p = .001, partial 42 = .312) and between T2-T3
(Fapey = 15.89, p < .001, partial 72 = .354). For word definitions, there was a
significant main effect of Time (Fus34449) = 32.92, p < .001, partial 72 = .532).
Scores increased significantly between T1-T2 (Fuo9 = 21.58, p < .001, partial 72
= .427) and between T2-T3 (F29) = 23.37, p < .001, partial 72 = .446). In sum,
the scores of the SLI group on each of the three vocabulary tests increased

significantly between each time point.

Table 5. Raw scores of SLI group on the LPT Vocabulary Tests at the three Time Points

Max score T1 T2 T3
M (D) M (SD) M (SD)
LPT Receptive 96 75.73 (9.27) 82.57 (7.27) 86.80 (6.06)
vocabulary
LPT Expressive 60 40.40 (8.99) 45.03 (8.24) 48.67 (6.22)
vocabulary

LPT Word definitions 45 18.63 (8.23) 23.80 (6.74) 28.00 (6.26)
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Subsequently, the scores on the LPT vocabulary tests at T1, T2, and T3
were correlated with the grammatical complexity and correctness measures at
these time points. Table 6 shows the correlations between grammatical
complexity and the vocabulary measures. Significant positive correlations were
found between MLTU and receptive vocabulary as well as between MLTU and
expressive vocabulary at the three time points. At T2, receptive vocabulary, expressive
vocabulary, and word definitions correlated with the measure percentage of complex-
componnd clanses. No significant correlations were found between the three
vocabulary tests and percentages of complex: sentences, subordinate clanses and relative

clauses.
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Table 6. Correlations of LPT Vocabulary Tests with Grammatical Complexity in the SLI

group at three Time Points

Receptive vocabulary  Expressive vocabulary ~ Word definitions

T1 T2 T3 T1 T2 T3 T1 T2 T3

MLTU
T1 .36 .30 27 A9%* 34 .30 .20 25 .20
T2 A2% A40* S51H* A2+ .34 34 .18 23 22
T3 16 .33 38* A2% 50 48K 13 27 22

Complex sentences

T1 .03 .05 .10 -.09 -.09 -25 15 .20 -.03
T2 .36 .24 26 31 27 .20 .04 A1 21
T3 17 24 29 22 .20 31 .09 26 18

Subordinate clauses

T1 19 11 18 .16 10 -07 18 .20 -.04
T2 22 15 .08 11 .09 .06 .01 .03 14
T3 .25 32 .35 22 .34 .29 12 31 24

Relative clauses

T1 .03 15 25 .29 14 23 16 .09 .01
T2 A2 15 .05 -.18 -01 -.06 -.16 .09 .03
T3 22 31 .29 .36 31 .36 .26 31 28

Complex-compound clauses

T1 .07 .06 19 14 18 .16 24 .26 12
T2 A48%* A1 31 37 .39% 23 31 39% 31
T3 14 15 24 22 .09 14 .06 22 14

Note. Pearson correlation coefficients, two-tailed.* p < .05, ** p <.01

The correlation analysis of the vocabulary tests with the grammatical
correctness measures and the use of dummy auxiliaries showed more and

stronger (negative) correlations, as indicated in Table 7. When scores on the
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vocabulary tests increase, the error percentages and the percentages of dummy
verbs decrease. With respect to the different measurement points in time,
dummy auxiliaries begin to correlate with the vocabulary tests at T'1, non-verb-

related errors at T2, and verb-related errors at T3.

Table 7. Correlations of LPT 1V ocabulary Tests with Grammatical Correctness Measures

and Dumnzy Anxiliaries in the SLI group at three Time Points

Receptive vocabulary  Expressive vocabulary  Word definitions

T1 T2 T3 T1 T2 T3 T1 T2 T3

Verb-related errors

T1 -35 -32 -36 -16 -23 -22 -22 -28 -.26
T2 -.30 -31 -17 -13 .04 -14 -17 -28 -35
T3 =37 - A44* -.35% -.38% -34 -.36* -4 44 -21

Non-verb related errors

T1 -16 -21 -14 -56%F  -28 -39% -31 -20 -.10
T2 S50%K 60Kk S 50%k L 5TRR L53%k 63k 3Tk 4T 38
T3 -48Fx L 53kE _45% -39% - 48 -30 -43F 48k W 3TF

Dummy auxiliaries

T1 -.44% S57RE 61k -35 -55%k 55 18 -32 - 48k
T2 -33 -43%* =500 =30 S48k W52k 22 -29 -40*
T3 -.406% -58F o1 -31 SO4FF L BTRE 45k 4% -46%

Note. Pearson correlation coefficients, two-tailed.* p < .05, ** p <.01

Discussion

In this study, grammatical development and vocabulary knowledge were
investigated longitudinally in Dutch school-age children with SLI between the

ages 8 and 10 years. Grammatical development was assessed in narratives using
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a wide range of grammatical complexity and correctness measures.
Subsequently, correlation analysis was used to examine associations between
vocabulary knowledge and grammatical complexity and correctness. The first
research question concerned the grammatical development in older school-age
children with SLI. Two aspects of this development were investigated, i.e.,
grammatical complexity and correctness.

Regarding the grammatical complexity measures, results showed that the
SLI group performed similar to the LA group on MLTU at all three time
points. At age 10, the children with SLI produced fewer complex sentences and
complex-compound sentences than their CA peers. At all three time points, the
SLI group did not differ from the LA and CA groups on subordinate and
relative clause use. These results partly confirm the findings from other studies.
Norbury and Bishop (2003) and Reilly et al. (2004) also reported fewer complex
sentences in school-age children with SLI. Furthermore, a limited use of
complex-compound clauses by children with SLI was also found by Marinellie
(2004). However, several studies demonstrated poor performance on relative
clauses in children with SLI compared to control groups (Contemori &
Garraffa, 2010; Hakansson & Hansson, 2000; Hesketh, 2006; Koch et al., 2013;
Novogrodsky & Friedmann, 2006; Schuele and colleagues, 2000; 2001; 2005;
Stavrakaki, 2001), which contrasts with our findings. The reasons for not
finding such group differences here may be related to differences in the age of
the participants and to differences in methodology. For instance, most of the
aforementioned studies investigated participants that were considerably
younger (Contemori & Garraffa, 2010; Hakansson & Hansson, 2000; Koch et
al., 2013). Stavrakaki (2001) only looked at relative clause comprehension,
whereas most studies investigated relative clause production, often with elicited
imitation or sentence completion tasks (Hesketh, 2006; Koch et al., 2013;
Novogrodsky & Friedmann, 2006). In a narrative task, as used in our study,

producing complex sentences, such as ones with relative clauses is optional.
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Nevertheless, the children with SLI produced relative clauses and other
complex syntax from age 8 years onward and continuous progress on the
grammatical complexity measures was also observed. As their linguistic
knowledge of complex syntax appears to be intact, processing limitations best
explain the fact that the 10-year-old children with SLI produced complex
syntax to a lesser extent than their age peers, as corroborated by some recent
studies (Coco, Garraffa, & Branigan, 2012; Hestvik, Schwartz, & Tornyova,
2010).

The analysis of grammatical correctness showed that the children with
SLI performed poorly on all correctness measures, and were outperformed by
the LA and CA groups at all three time points. Although the SLI group
produced more correct T-units and verb-related errors decreased over time,
non-verb related errors did not. In contrast to Moyle et al. (2011), who found
that verb morphology alone was not a useful clinical marker of SLI in school-
age children, in our study verb-related errors continued to distinguish between
children with SLI and TD peers. For non-verb related errors, group differences
were even larger and different developmental patterns were found, with
decreasing error percentages in the LA and CA groups and stagnation in the
SLI group.

Two possible explanations for this stagnation in non-verb related errors
come to mind. The first explanation concerns the ‘interface’ characteristics of
these non-verb related grammatical elements. The correct use of pronouns,
determiners and (pronominal) adverb ‘er’ (there) is not exclusively guided by
grammatical rules, but also by discourse/pragmatics-related constraints. These
functional elements may therefore be regarded as more complex than verb
inflection paradigms, which are supposedly more straightforward and stable.
The complexity of these non-verb related elements renders these functional
elements more difficult to learn or to process, in both cases leading to more

errors. The second explanation is related to the perceptual salience of the
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grammatical elements at stake. Dutch determiners, most pronouns, and
(pronominal) adverb ‘er’ (there) are monosyllabic words, mostly unstressed, and
are often pronounced with unstressed, schwa-like vowels. According to the
surface hypothesis, children with SLI have difficulties acquiring grammatical
items with a low saliency (Leonard, 1989). Therefore, phonologically weak
morphemes representing abstract grammatical features are harder to identify
and consequently more difficult for children with SLI. These two explanations
for the observed stagnation and high error rates of non-verb related
grammatical elements are not mutually exclusive, and may even reinforce each
other.

The examination of the use of dummy auxiliaries yielded some
unexpected results. At T1, the CA group already demonstrated adequate
performance on the LPT and the grammatical complexity and correctness
measures. Because an overuse of dummy verbs was regarded as a sign of
delayed grammatical development, we expected low percentages of dummy
verbs in the CA group, higher percentages in the SLI group, and no differences
between the SLI and LA groups. However, group differences did not reach
significance, presumably because of the high variance in the groups. Still, the
percentages of dummy verbs were almost twice as high in the SLI group
compared to the CA group, and equaled those in the LA group. The SLI and
LA groups also demonstrated similar trajectories for the use of dummy
auxiliaries, both showing a decrease over time. Therefore, we tentatively
conclude that the children with SLI are similar to the LA group with respect to
dummy verbs.

Interestingly, the decrease in dummy verbs in the SLI group paralleled a
decrease in verb agreement and verb placement errors. It has been proposed
that dummy verbs are used to sidestep “movement” and inflection of the
lexical verb (de Jong, 1999; de Jong et al., 2013; Otrgassa, 2009). Obviously, the

older school-age children with SLI in the present study gradually acquire the
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verb inflection paradigms, which would render the use of dummy auxiliaries
superfluous, thus leading to a fade-out of dummy verbs. However, another
explanation may be found in the word-finding difficulties often observed in
many children with SLI (Dockrell & Messer, 2004; Kail & Leonard, 1986;
Leonard & Deevy, 2004; McGregor, et al., 2013). Children with SLI may use a
dummy verb as a stalling device, offering the children more time to retrieve a
lexical verb. Using a dummy verb places the lexical verb in sentence final
position, thus gaining extra time for its retrieval. From this point of view, the
gradual fade-out of dummy verbs in the SLI group between the ages 8 and 10
could be associated with increasing efficiency of lexical retrieval. In fact, the
progress on the LPT word definition test suggests an increasing strength of
semantic representations in the lexicon. These stronger mental representations
would then facilitate lexical retrieval (Kail & Leonard, 1980).

To conclude this section on grammatical development, a positive result
is that grammatical skills continuously improved in the SLI group, notably with
regard to verb-related errors and complex syntax. However, compared to their
CA peers, the SLI group continued to lag behind in syntactic complexity and
grammatical correctness. The picture that arises is one of a double deficit in
grammatical development. The SLI group cleatly demonstrates knowledge of
complex syntax, but presumably as a result of processing limitations, the
children with SLI use complex syntax to a smaller extent than their TD peers.
In addition, stagnation was observed for non-verb related errors. The
undetlying problem appears to be a learnability issue. Verb inflection paradigms
seem to be easier to learn than other functional categories, such as determiner-
noun combinations, prepositions, pronouns, and (pronominal) adverb ‘e¥. On
the other hand, performance limitations were seen in the production of

complex sentences.
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Associations between vocabulary and grammar

Our second research question concerned the relation between vocabulary
development and grammatical development. We investigated to what extent
vocabulary knowledge could predict grammatical development in children with
SLI. Cortelations between vocabulary and grammatical complexity were limited
to MLTU and to complex-compound clauses at age 9. However, vocabulary
knowledge turned out to be strongly correlated with grammatical correctness
and the use of dummy auxiliaries. Thus, when vocabulary scores increased, the
rates of grammatical errors and dummy verbs decreased. These results are in
line with Marchman et al. (2004), who found that production of correctly
inflected past tense was predicted by vocabulary and with McGregor et al.
(2012), who concluded that sparse lexicons were strongly associated with
syntactic deficits. In the present study, vocabulary especially predicted
grammatical correctness and the use of dummy auxiliaries.

Although our study did not directly investigate procedural and
declarative learning, as in Lum et al. (2012), our findings appear to lend some
supportt to the DP model of lexicon and grammar (Ullman, 2001; 2004) and the
PDH (Ullman & Pierpont, 2005). The first finding concerns the correlation
analyses that showed that vocabulary measures and complex sentences were
mostly not correlated. According to the DP model, complex syntax is rule-
governed and subserved by procedural memory. Therefore, it is to be expected
that complex syntax is not strongly associated with lexical knowledge subserved
by declarative memory and this is in accordance with our results. However,
vocabulary was strongly associated with grammatical correctness and the use of
dummy auxiliaries. At T3, vocabulary correlated with verb-related errors.
Inspection of these errors (see Appendix) shows that more than half of these
concerned verb argument structure which depends on memorized lexical
knowledge (Ullman, 2004; Ullman & Pierpont, 2005). Therefore, errors in verb

argument structure are likely to correlate with vocabulary. Furthermore,
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vocabulary and non-verb related errors were strongly correlated at T2 and T3.
The majority of these non-verb related errors were found in determiners,
pronouns, prepositions, and (pronominal) adverb ‘e”. Most of these functional
elements can be regarded as lexicalized grammatical representations stored in
declarative memory, and thus expected to correlate with lexical knowledge.
Lum et al. (2012) found similar correlations between declarative memory and
lexical abilities. Lastly, dummy auxiliaries correlated with vocabulary at all three
time points. According to the PDH, declarative memory can compensate for
grammatical deficits in SLI by explicit rule learning. Examples would be “use
verb stem+ing for ongoing actions”, and “use verb stem+ed for past tense”. In
a similar vein, Dutch children with SLI could use the rule “use dummy verb
gaat/ gaan-+infinitive” for present tense and “use ging/gingen-+infinitive” for past
tense to compensate for difficulties with verb inflection. The combined gradual
decrease of dummy verbs and errors in verb morphology observed in our study
would suggest that grammatical rules are gradually and implicitly abstracted by
the procedural memory system (Ullman, 2004).

A second finding from our study that agrees with the PDH, is the fact
that the children with SLI performed poorly on the Kaufman sequential
memory tasks. According to the DP model, implicit sequence learning and
processing sequences are subserved by the procedural memory system, which is
supposed to be impaired in children with SLI. These poor sequential memory
skills may thus be indicative of a procedural memory deficit.

Interestingly, the PDH also posits that the heterogeneity in children with
SLI can partly be explained by the severity of the procedural deficit and the
relative strength of the declarative memory system. This compensatory role of
declarative memory matches the associations found between lexical knowledge
and grammatical development in our study. The children that demonstrate a
well-developed vocabulary make fewer grammatical errors and are less

dependent on dummy auxiliaries.
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Although the present study tested associations between vocabulary
knowledge and grammatical development, we did not investigate any causal
relationships. Further research is needed to investigate the concrete relationship
between vocabulary and grammar in children with SLI. Additional research
could also help to reach a better understanding of the functions of dummy
auxiliaries in Dutch SLI. Furthermore, intervention studies may be used to
examine claims made by the PDH about procedural deficits and the
compensatory role of declarative memory. Such studies could examine the
learning mechanisms of children with SLI, for instance by comparing
interventions based on explicit rule learning to interventions based on imitation
of chunks and exemplars.

In conclusion, the grammatical skills of the children with SLI were found
to improve over the years with regard to complex sentences and verb-related
errors, although stagnation was observed for non-verb related errors. On the
complexity measures, performance of the SLI group was intermediate between
the LA and CA groups. The 10-year-old children with SLI lagged behind in
complex syntax compared to the CA group. On the grammatical correctness
measures, the SLI group was outperformed by both LA and CA groups at all
three time points. Individual grammatical cotrectness scores were predicted by
vocabulary knowledge, most markedly so for non-verb related errors and the
use of dummy auxiliaties.

The picture that arises is one of a double deficit, with competence
limitations especially for non-verb related errors and processing difficulties
limiting the use of complex syntax. The results of the correlation analysis lends

support to the PDH (Ullman & Pierpont, 20006).

Clinical implications
For diagnostic purposes, it is important to know that MLTU and grammatical

correctness measures computed from narratives continue to differentiate
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between older school-age children with SLI and typically developing control
groups. In addition to standardized tests, the analysis of narrative tasks can
provide valuable diagnostic information on grammatical complexity and
grammatical correctness. As vocabulary knowledge turns out to be a predictor
of grammatical correctness, vocabulary expansion should receive intensive and
continuous attention in therapy and education, for instance by deploying
reading activities. Furthermore, intervention aimed at improving grammar in
older school-age children with SLI should include remediation of difficulties
with functional elements, such as determiners, pronouns and prepositions.
Because for these grammatical elements stagnation was observed, specific
intervention for these functional categories is advisable. Finally, we conclude
that school-age children with SLI are still developing their language skills. No
patterns of total stagnation were observed between the ages 8 and 10 for
grammatical complexity, correctness and vocabulary. Consequently, no
substantial evidence was found for current policies that use concepts such as
critical or sensitive petiods to justify reductions in educational or therapeutic

resources for older children with SLI.
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Appendix

Percentages of total verb-related errors and their subtypes in the three groups at

the three time points.

SLI group LA group CA group
M (D) M (D) M (D)
T1 T2 T3 T1 T2 T3 T1 T2 T3
Total verb errors 16.1 12.4 7.7 9.3 3.3 4.0 35 1.7 19
10.9)  (81) (64 (88 (3.9 49 @1 (30 (3.0
Agreement errors 4.4 4.0 15 2.9 12 0.8 0.4 0.5 0.6
G9 @4 @27 67 (20 1.6 (12 (14 A7)
Tense errors 4.6 2.1 1.3 11 0.8 1.0 0.8 0.1 0.3
GOy (29 @7 @4 A7) @1 @0 (05 (1.0
Overregularisations 1.7 1.5 11 1.9 0.1 1.1 0.3 0.3 0.1
27 (9 (22 43) (06 (29 (18 (L1 (04
Verb-second errors 0.8 0.4 0.2 0.4 0.1 0.4 0.0 0.0 0.3
1.6 (12 (08 (17 (06 @11 00 (00 (14
Root infinitives 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0
03) (05 (04 (0.0) (00 (00 (00 (0.0 (0.0
Subject omissions 2.0 1.4 1.0 0.8 0.2 0.3 0.5 0.3 0.4
46 @1 (1.6 (0 (09 (@13 (14 (1D @17
Object omissions 3.8 2.8 35 13 0.2 0.3 0.8 0.0 0.6

G8) @45 (52 @43 @1 (15 @26 (00) (24
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Chapter 4
Speech disruptions in school-age children with SLI: a developmental

perspective 3

Abstract

Purpose: This study examined the development of speech disfluencies (i.c.,
stalls and revisions) longitudinally in children with specific language impairment
(SLI) and typically developing peers.

Method: Participants were 30 monolingual Dutch children with SLI, 30
language-matched (LA) children, and 30 age-matched (CA) children. Speech
disfluencies were analysed for frequencies, types, silent pause duration, and
syntactic distribution in narratives collected at three points in time (T'1, T2, and
T3) with 12 month intervals, during a two-year period. The SLI and CA groups
were aged 8 years at T'1, and the LA group was 2 years younger.

Results: The SLI group exhibited more stalls than the CA and LA groups, but
the groups did not differ on revisions. Frequencies and types of disfluencies in
the SLI group resembled those in the LA control group more than those of the
CA control group. The distribution of disfluencies followed the same pattern in
all three groups: highest frequencies at utterance-initial position, followed by
clause-initial, phrase-initial, and word-initial position. However, the children
with SLI produced more disfluencies than CA peers at word-initial positions,

suggesting that difficulty with lexical retrieval may contribute to their

3 To be submitted (Authors: Rob Zwitserlood*¢, Marjolijn van Weerdenburgb, Frank Wijnen?,
and Ludo VerhoevenP, 2Utrecht Institute of Linguistics (OTS), University Utrecht, The
Netherlands, PBehavioural Science Institute, Radboud University Nijmegen, The Netherlands, -

<Koninklijke Auris Groep, The Netherlands).
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disfluency. Over time, silent pause rates steadily decreased in the SLI group, but
no changes were observed for other types of disfluencies.

Conclusions: The findings suggests that, although some improvement in
speech fluency is seen, sentence formulation continues to be challenging for
school-age children with SLI. The higher disfluency rates in the SLI group

reflect their compromised expressive language skills.

KEY WORDS: specech disfluency, specific language impairment (SLI),

narrative, development

Speech disruptions are a normal phenomenon in spontaneous speech. A
speaker may experience problems at all three stages of the language production
process, namely conceptualization, sentence formulation, or articulation (Levelt,
1989). Such difficulties may be reflected in self-correcting, pausing and other
disruptions of the steady flow of language production (Levelt, 1989, Rispoli,
2003). Extensive research on such phenomena in adult language production has
indicated that pauses, repetitions or repairs reflect the strategies that speakers
adopt to solve breakdowns in sentence planning and production (Clark 2002;
Levelt, 1989; Postma & Kolk, 1993).

Although speech disfluencies have been studied extensively in adults,
researchers have also become increasingly interested in speech disfluencies in
typically developing (ITD) young children as a source of information on the
development of language production processes. More recently, the study of
speech disruptions in clinical populations, such as children with specific
language impairment (SLI), has gained interest in order to provide insight in the
nature of language (production) difficulties, i.e., the level or type of processing
that is impaired. Children with SLI exhibit syntactic deficits as well as lexical
deficits, notably poor lexical retrieval. Furthermore, working memory

limitations and processing problems have also been reported frequently in these
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children (for an overview, see Leonard, 1998; Schwartz, 2009). Because of these
linguistic and cognitive weaknesses, it is to be expected that children with SLI
are prone to breakdowns in speech production, leading to higher disfluency
rates than observed in TD children. However, the evidence presented in the

literature is not unambiguous.

Speech disfluencies: types and functions

Different terms have been coined for interruptions of fluent speech, such as
'hesitation phenomena', 'mazes’, 'speech disfluencies', and 'speech disruptions'.
In the present study, the terms 'speech disfluencies' and 'speech disruptions'
will be used interchangeably. In the literature on stuttering, speech disfluencies
are often divided into normal and stutter-like disfluencies (Yairi & Ambrose,
1992). Normal disfluencies are observed in all speakers and include silent and
filled pauses, interjections, whole-word repetitions, phrase repetitions, and
revisions. Stutter-like disfluencies include tensed pauses, blocks, part-word
repetitions and prolongations.

Another way to categorize speech distuptions is based on their
(apparent) function. Rispoli (2003) proposed a division of speech distuptions
into stalls and revisions. Stalls are speech disruptions that interrupt sentence
production but are not associated with a change of linguistic structure (e.g.,
pauses and repetitions). Rispoli suggests that the function of stalls is to buy
time in the sentence formulation process. Stalls arise because of something that
has not yet been articulated. They can result from difficulties in forming
concepts, activating syntactic frames or retrieving syntactic and semantic
information from the lexicon (Levelt, 1989; Postma & Kolk, 1993). Stalls can
take the form of silent pauses (7o phonation), filled pauses (u#h, um), intetjections
(well, you know), part-word repetitions (b-bi-bicycle) and whole-word repetitions
(we go-we go to the garden). In addition to gaining extra time for sentence

formulation, stalls have been argued to serve communicative purposes (Clark,
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2002). Producing filled pauses and interjections allows speakers to keep the
floor while formulating their utterance. Word and phrase repetitions would
indicate that the speaker attempts to keep the syntactic units intact, and thus
tries to accommodate the listener.

The other class of speech disruptions are revisions, which also interrupt
sentence production, but involve modifications of already produced speech.
Revisions can be phonological, grammatical, or semantic repairs, which take
place when an error has been produced. The error has to be detected by the
speaker, who subsequently also chooses to correct the speech error. Examples

of revisions are given in Example (1).

(1) Yesterday, the <frish> |phonological] fisherman <steers> |grammatical) steered

his boat into the <whales> waves [seantic].

Revisions are often accompanied by stalls, as the speaker needs time to execute
the repairs, and buys time by inserting silent pauses, filled pauses, and whole-

word repetitions, as illustrated in Example (2).

(2) Yesterday, the <frish> [silent pause| fisherman <steers> [#h] steered his boat

into the <whales> [into the] waves.

Speech disfluencies in TD children

Various studies on speech disfluencies in TD children have demonstrated a
relationship between speech fluency and language development. In a cross-
sectional study on speech fluency in narratives of seven age groups ranging
from 5;10 to 18;1 years, the frequency and duration of silent pauses were found
to decrease with age (Kowal, O’Connell, & Sabin, 1975). It was suggested that
younger children need more time to plan an utterance compated to the older

children. Wijnen (1990) analysed disfluencies in a TD Dutch child between the
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ages of 2;4 and 2;11 years. The frequency of disfluencies increased first and
subsequently declined. In the first months of the observation period,
disfluencies were also distributed randomly over sentences, but in the final
months disfluencies were concentrated at phrase and sentence boundaries.
Wijnen argued that the decline of speech disruptions was related to an
increasing use of a few syntactic frames. The frequent use of these frames led
to automaticity in sentence planning, which reduced the likelihood of
disruptions. The distribution of speech disruptions before sentences and
phrases, where sentence planning takes place, was regarded as reflecting the
emergence of an adult-like sentence formulation system. Colburn and Mysak
(1982a; 1982b) examined eatly language development and fluency longitudinally
in four children between the ages of 2 and 3 years. They also reported that
novel syntactic structures provoked more speech disruption than structures that
had already been used for some time, even though the pattern of total
frequency of disfluency varied widely among these four children by age or
Mean Length of Utterance (MLU) level. They concluded that these new
structures had not been fully practiced and placed a burden on sentence
formulation abilities (Colburn & Mysak, 1982a, 1982b).

In a cross-sectional design, Rispoli and Hadley (2001) studied disfluency
behaviour in children from 2;6 to 4;0 years. Longer and more complex
sentences contained more disfluencies, but as syntactic competence increased
over time, as indicated by Index of Productive Syntax scores, these complex
sentences became more automated and less prone to trigger disfluencies. The
idea that disfluencies are associated with sentence planning is supported by
Rispoli (2003), who found that frequencies of speech disruptions were highest
at clause onset. Over 70% of all disfluencies occurred within the first three
wotds of a clause. Rispoli, Hadley, and Holt (2008) examined frequencies of
stalls and revisions longitudinally in twenty children between 1;9 and 2;9 years.

Results indicated that revision rate increased with age, but no such
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developmental trend was found for stalls. In contrast, stall rate was related to
sentence length whereas revision rate was not. It was argued that the increase in
revision rate reflected the growing ability of children to monitor and repair their
language output.

To conclude, evidence from studies on speech fluency in TD children
suggests that speech disfluency is related to age and language experience,
syntactic complexity, and sentence length. Generally speaking, disfluency
decreases with age in young children, and this has been associated with

maturation and automatization of utterance production processes.

Speech disfluencies in children with SLI

The association between speech fluency and language development in TD
children has prompted researchers to investigate this relationship in children
with language impairments. Because of their compromised language
functioning, these children were expected to demonstrate more disfluencies
than TD children. In fact, several studies have reported a higher incidence of
speech disfluencies in children with weak language skills. For instance,
Nettelbladt and Hansson (1999) investigated speech disruptions in Swedish
pre-schoolers with SLI and compared them to MLU-matched TD controls.
These control children had a phonological impairment, but no grammatical
impairment. The children with SLI produced more (part-word) repetitions and
silent pauses. The repetitions affected both lexical words and function words in
equal measure, whereas in the control children mainly function words were
affected. Boscolo, Bernstein Ratner, and Rescorla (2002) reported that 9-year-
old children with a history of expressive SLI (H-SLI) were significantly less
fluent than their TD peers. The H-SLI group produced more stutter-like
disfluencies, but no group differences were found for normal disfluencies, such
as whole-word repetitions and revisions. A study by Guo, Tomblin, and

Samelson (2008) investigated speech disruptions in narratives of 10-year-old
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children with SLI in a three-group design with age-matched (CA) and language-
matched (LA) control groups. Results showed that the children with SLI
produced more silent pauses compared to CA controls and also had more
speech disruptions at phrase boundaries. The SLI group did not differ from the
LA group. The authors suggested that speech disruptions were related to
language ability. Higher disruption rates at phrase boundaries would reflect
lexical and syntactic deficits in children with SLI. Further support for a relation
between disfluencies and language impairment was presented by Finneran,
Leonard, and Miller (2009). They examined disfluencies in 8-year-old children
with SLI with a structural priming task eliciting single sentences. Such a highly
controlled sentence production task was argued to have lower processing
demands than a narrative task. However, the SLI group produced a significantly
higher rate of speech disruptions as compared with TD control children, even
when sentences were grammatically accurate.

Other researchers did not find a relationship between speech disfluencies
and developmental language impairment (Lees, Anderson & Martin, 1999;
MacLachlan & Chapman, 1988; Scott & Windsor, 2000). According to Guo et
al. (2008), this inconsistency may have been caused by methodological
differences. Different disfluency taxonomies were used in different studies. For
instance, some studies did not take silent pauses into account, or only pauses
longer than 2 seconds. Disfluency rates were computed by dividing speech
disruptions either by number of utterances, or by number of intended words
(i.e., total number of words without filled pauses, interjections, repetitions, and
revisions). The studies that found an association between disfluencies and
language impairment adjusted the frequency of disfluencies by the total number
of intended words. According to Dollaghan and Campbell (1992), this
correction is more sensitive than other methods to normalize disfluency rates in
clinical populations. Furthermore, it should be noted that some studies only

used CA control groups, and others used LA control groups, matched on either
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MLU, on vocabulary scores or on language composite measures. The numbers
of participants in the studied groups were often small, and the ages and age
ranges of the participants varied considerably. Moreover, most studies used
spontaneous speech, whereas some used narratives or sentence production
tasks. These different elicitation methods could lead to different results, as
demonstrated by MacLachlan and Chapman (1988). They found that children
with SLI produced more disfluencies in narratives as compared with
spontaneous speech. In future research, more uniformity with respect to
methodology, such as sample size, disfluency taxonomy, and elicitation method
would certainly help to elucidate the relation between speech disfluency and
impaired language abilities.

To date, longitudinal studies on the development of disfluency in
children with SLI are almost non-existent. To the best of our knowledge, only
Hall (1996) longitudinally studied speech disruptions in children with SLI. This
longitudinal study followed up on Hall, Yamashita, and Aram (1993), who
identified a subgroup of ten children from a sample of sixty pre-schoolers with
SLI as a high disfluency group. The children in this subgroup were older than
the other participants and had better developed lexical skills than
morphosyntactic skills. It was suggested that this asynchronous development of
lexical and syntactic abilities placed these children at risk for fluency
breakdown. Hall (1996) re-examined nine children of this subgroup between
the ages 7 and 9 years. Fluency improved with age and language development,
although in some of the children stutter-like disfluencies increased over time.

In summary, it has been shown that in normal language development
speech disfluency decreases as a function of age. A viable interpretation is that,
as children become more experienced language users, sentence formulation
becomes more automatized, leading to a decrease in speech disfluencies.
However, in children with SLI the results are not so straightforward. Not all

studies found higher disfluency rates in children with SLI as compared with
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age-matched TD peers. Some studies found qualitative differences, where
children with SLI produced more stutter-like disfluencies than their peers. The
higher disfluency rates in children with SLI have been related to their weaker
language skills. However, whether the syntactic deficits and lexical deficits of
children with SLI contribute equally to speech disfluency remains unclear.
Perhaps, these contributions change over time, when grammatical abilities
gradually improve, but lexical deficits, such as word-finding difficulties persist

(Messer & Dockrell, 2000).

The present study
The present study aims to gain more insight into the relation between speech
disfluency and impaired language development by examining the development
of speech disruptions longitudinally in school-aged children with SLI. In part,
the present study replicates Guo et al. (2008), in which frequency, types, and
distribution of disfluencies across syntactic positions were examined in
narratives, using a three group design (i.e., SLI, LA, and CA groups). The
children with SLI and the CA controls in Guo et al. were 10-year-olds, and the
LA controls were two years younger. The groups in our study were assessed
with a narrative task at T'1, T2, and T3, when the SLI and CA groups were aged
8, 9, and 10 years and the LA group was aged 6, 7, and 8 years, respectively.
The results from our study at T3 can thus be compared to Guo et al. However,
Guo et al’s categorization of speech disruptions into silent and vocal
hesitations was not followed. Instead, we adopted Rispoli's (2003) division into
stalls and revisions, because this functionally based division allows for a better
understanding of speech processing (difficulties).

In the present study the following research questions were addressed: (1)
Do children with SLI produce more disfluencies than the TD control children?
(2) Does fluency in the SLI group increase over time, as observed in TD

children? (3) Can we relate disfluencies to specific components of the sentence
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formulation process? Given the fact that children with SLI are delayed in their
syntactic and lexical development compared to CA peers, we expected to find
more disfluencies in the SLI group than in the CA group. With respect to the
first research question, we expected the SLI group to have more silent pauses
and (stutter-like) part-word repetitions than the CA group. The children with
SLI need more time for sentence planning and can have difficulties in accessing
the phonological form of words (Guo et al., 2008). On the other hand, we
expected the SLI and LA groups to perform similarly because the SLI group
has a language level comparable to the LA group. With respect to the second
research questions, fluency was expected to improve over time in all three
groups, because of increasing language experience and automaticity. Finally,
with respect to the third research question, children with SLI were expected to
have more disfluencies than the control groups at utterance, clause and phrase
onset, because they have difficulties with sentence formulation and, because
sentence planning takes place at these locations (Guo et al, 2008; Rispoli, 2003;
Wijnen, 1990). Furthermore, a higher disfluency rate at word initial (i.e., non-
phrase or clause-initial) positions was also expected, because of the lexical

retrieval problems often reported in children with SLI.

Method

Participants

Participants were 30 monolingual Dutch children with SLI, 30 LA control
children, and 30 CA control children. At the three time points, the children
with SLI had a mean age (standard deviations in months) of 8;5 (1.7), 9;4 (1.0),
and 10;4 (1.9) years, respectively. The LA control children were aged 6;5 (2.4),
7;5 (2.4), and 8;5 (2.4) years, in that order. The CA control children were aged
85 (3.5), 9;5 (3.5), and 10;5 (3.5) years, respectively. Informed written consent
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was obtained from all parents. The data from the SLI group originated from a
previous study by Van Weerdenburg, Verhoeven, and van Balkom (2006). The
children with SLI (21 boys, 9 girls) were all enrolled in special education for
children with language impairments and were diagnosed by a team of specialists
(.e., speech therapist, psychologist, educationalist, and ENT specialist) as
having SLI at all three measurement points. The children in the LA group (16
boys, 14 gitls) and the CA group (17 boys, 13 gitls) were recruited from four
different primary schools in the central part of the Netherlands. Table 1
presents the group means and standard deviations (§D) at first measurement
for nonverbal IQ (Raven Coloured Progressive Matrices; van Bon, 1980),
sequential memory (Dutch version of the Kaufman Assessment Battery for
Children; K-ABC; Kaufman & Kaufman, 1983), and subtests of the Dutch
Language Proficiency Test for All Children (LPT; Taaltoets Alle Kinderen,
TAK; Verhoeven & Vermeer, 2001). All children obtained non-verbal 1Q
scores within the normal range. The children with SLI scored -1.1 D below
the standardized mean on the sequential memory tasks. The CA group scored
significantly higher on all LPT subtests as compared with the SLI group and the
LA group. The SLI group did not differ from the LA group on any of the LPT
subtests. However, the SLI group did perform poorly on the Kaufman ABC
sequential memory tasks compared to the LA and CA control groups (p <

.001).
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Table 1: Background Measures of Participants at the first Time Point

Max. SLI(»=30) LA (»=230) CA (n=30)

score M (D) M (D) M (D)
Raven CPM? 6.04 (1.98) 6.32 (1.79) 6.81 (1.75)
K-ABC Sequential 84.27 (9.38)  96.03 (11.24)  100.03 (10.67)
memoryb
LPT Receptive 96 7573 (9.27)  77.33 (6.85) 88.10 (4.44)
vocabularye
LPT Sentence 42 37.67 (2.25)  36.90 (2.17) 40.37 (1.81)
comprehension I¢
LPT Sentence 42 36.37 (3.07)  35.40 (2.51) 38.27 (1.91)

comprehension II¢

LPT Morphologye 24 1743 (5.02) 1657 (5.56)  22.80 (1.42)

Note. sStandard score (range +/- 1 §D = 3.0 - 7.0); PQuotient score; ‘Raw score.
LPT Sentence comprehension I measures function words, LPT Sentence
comprehension Il measures syntactic patterns, and LPT Morphology measures

production of noun plurals and past participles.

Materials

The narrative tasks of the LPT are two story generation tasks based on
sequences of eight monochrome pictures each (see Figures 1 and 2). The
children were instructed to look at the pictures carefully and then tell the story
in such a way that someone who cannot see the pictures, will be able to
understand the story in full. The investigator did not intervene, but would
encourage the children to continue if they stopped midway. In the first story all
characters are introduced in the first picture. The second story might be more

taxing as it forces the storyteller to introduce or reintroduce some characters at
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a later stage. The narratives from the SLI group were recorded on audio
cassette and later digitized. The stories told by the control groups were digitally

recorded on a laptop.

Figure 1: LPT Storytelling task 1. Copyright 2001 by Cito, Arnhem, the

Netherlands. Reprinted with permission.

Figure 2. LPT Storytelling task 2. Copyright 2001 by Cito, Arnhem, the

Netherlands. Reprinted with permission.
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Procedure

All children were tested at three points in time separated by 12-month intervals,
in a period of two years. The narratives were orthographically transcribed using
the CHAT format from the CHILDES system (MacWhinney, 2000). Each
transcript contained the narratives from Storytelling tasks 1 and 2 told in this
tixed order. The basic unit of analysis was the T-unit, which was defined as a
single main clause plus any subordinate clause or non-clausal structure that is
attached to, or embedded in it (Hunt, 1970). Coordinate clauses were
transcribed and counted as separate utterances, except in cases where the
coreferential subject of the second clause was elided (e.g., “The children went down
the bill and bumped into the free”). Sentences containing quotations, where the
quote forms a full clause containing a subject and a verb, were also transcribed
as separate utterances. Silent pauses were detected and their duration was
measured using Audacity® software and subsequently coded on the main tier.
Other speech disruptions were coded on an additional dependent tier. The
reliability of the transcriptions was checked by re-transcribing 10% of the files
from each group by ecither trained speech-language pathologists (the transcripts
of the children with SLI) or trained master students in linguistics (the
transcripts of the control groups). The point-to-point reliability at word level
reached 95% and was 92% for identifying the types and syntactic positions of

the speech disruptions.

Analysis

The background measures of the narratives (i.e., number of utterances, number
of words, and MLU in words), were computed with the CLAN programs from
the CHILDES system (MacWhinney, 2000). All utterances produced by the
children were analysed, including the utterances that were partly unintelligible
or abandoned halfway. The first step of the analysis concerned the frequency

and types of speech disfluencies. Speech disruption rates were computed by
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dividing counts for all speech disruption types by the total number of intended
words (Dollaghan & Campbell, 1992). The composite measure otal disfluencies
comprised all stalls and revisions. The measure #ofa/ stalls contained all tallied
disfluencies excluding the revisions. The different stall categories were filled
pauses, interjections, part-word repetitions, whole-word repetitions, and silent
pauses. Filled pauses were all occurrences of #h and um. Interjections were
comments that did not add meaning to the original utterance (<we//> they
<what’s it called> bumped into the tree). Part-word repetitions were repetitions of
phonemes and syllables (<wa> walked). Whole-word repetitions were
repetitions of whole words or phrases without emphatic meaning (they walk
<walk> back to the <to the> house). Silent pauses were all silences longer than 250
ms, because according to Goldman-Eisler (1968), pauses shorter than 250 ms
are related to articulation rather than to cognitive speech planning acts. The
measure fotal revisions contained all overt modifications of speech output. The
revisions could address phonological, semantic, or grammatical errors.
Revisions were not subdivided further because the percentages of these
subtypes were too low for a meaningful quantitative analysis.

The second step of the analysis concerned pause durations. Following
Guo et al. (2008), silent pauses longer than 250 ms were divided in four
duration categories: (a) 250-500 ms, (b) 500-1000 ms, () 1000-2000 ms, or (d)
over 2000 ms. Frequencies of pauses in the four duration categories was
computed by dividing the number of pauses in each duration category by the
number of intended words. Although these duration categories are arbitrary,
the choice for identical categories as in Guo et al. ensures that results from
both studies can be compared.

The third step of the analysis concerned the distribution of speech
disruptions at four syntactic positions, namely utterance-initial, clause-initial,
phrase-initial and word-initial. In each narrative, the numbers of utterances,

clauses, phrases and intended words were computed. Disfluency rates at each
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syntactic position were computed by dividing the total number of disfluencies
before each syntactic position by the number of possible contexts for each
syntactic position. Disruptions before an utterance were always assigned to
utterance onset. Disfluencies at the onset of a clause were always at a sentence-
internal location where two clauses were joined. Phrases always contained a
head and its modifier (e.g., noun phrase, verb phrase, prepositional phrase) and
a word was a bare head. Example (3) shows how silent pauses (SP) could be
distributed in an utterance. In this example, SP1 is in utterance initial position,
SP2 is located before the verb phrase, SP3 is situated before a (subordinate)
clause, SP4 is in word initial position, and SP5 is located before a prepositional

phrase.

(3) [SP1] Ze [SP2] gingen huilen [SP3] omdat de [SP4] kar [SP5] tegen de
boom geknald was.
They went cry because the cart against the tree crashed was.

“They started to cry because the cart had crashed into the tree.’

Mixed model analyses of variance (ANOVA) were used to examine
differences between groups and at different time points, with Time (T1, T2,
T3) as within-subjects factor and Group (SLI, LA, CA) as between-subjects
factor. Significance level was set at 0.05. In order to analyze differences
between groups, subsequent one-way ANOVAs with post-hoc Bonferroni
correction were used. GLM repeated measures ANOVAs were used to test
differences across time within the separate groups. The assumption of
sphericity was checked for all variables with Mauchly’s test of sphericity.
Whenever this assumption was violated, the Greenhouse-Geisser corrected

values are reported.

Results
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Background measures of the narratives

Table 2 summarizes the background measures of the narratives produced by
the groups at the three time points (T'1, T2, and T3). Oneway ANOVA showed
that no group difference for MLU #n words (MLUw) was found at T1 (Fogn =
1.23, p = .272) and T3 (Fesy = 2.24, p = .111). At T2, the difference was
significant (Fosny = 4.0619.95, p = .021), and post-hoc tests showed that the CA
group had a higher ML.Uw than the LA group (p = .041). For number of words
group differences were significant at T1 (Fpg7 = 7.86, p = .001), T2 (Fogn =
5.25, p = .007), and T3 (Fpsr = 5.61, p = .005). The SLI group used more
words than the LA group at all three time points (p = .001, p = .007, p = .004
respectively) and more than the CA group at T1 (p = .024). For wutterances group
differences were significant T1 (Fpgr = 12.13, p < .001), T2 (Fegrn = 9.15, p <
.001), and T3 (Fesy = 9.01, p < .001). At all measurement points, the SLI
group used more #tterances than the LA group (p < .001, p = .004, p < .001
respectively) and the CA group (p = .001, p < .001, p = .004, respectively). The

LA and CA groups did not differ significantly on number of words and utterances.

Table 2: Background Measures of the Narratives

SLI (z = 30) LA (n = 30) CA (n = 30)
M (SD) M (§D) M (SD)

T1 T2 T3 T1 T2 T3 T1 T2 T3

MLU 6.19 6.53 6.64 6.23 6.50 6.74 6.56 7.20 713
0.86) (095  (0.80)  (0.97)  (0.93) (082  (0.97)  (1.31)  (1.18)

Words 18150 20257 21800 13227 16413 17250 14687 174.87  189.27
(66.24)  (57.64) (57.64) (37.83) (40.50) (52.45) (38.83) (42.18) (49.22)

Utt. 2950 3140 3297 2103 2550 2553 2217 2440  26.80

a1.03)  (927) (783 (378 (7)) (6.87) (456  (456)  (7.02)

Note. MLU = mean length of utterance in words; Words = total number of

intended words; Utt. = total number of utterances.
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Frequencies and types of disfluencies

The first step was the analysis of frequencies and different types of disfluencies
produced in the narratives by the three groups at the three time points. Table 3
displays the means and standard deviations of the speech disfluency rates by

group, by time points, and by specific distfluency type.

Table 3: Speech Disfluency Rates by Group, Time and Type

SLI (z = 30) LA (n = 30) CA (n = 30)
M (SD) M (SD) M (SD)
T T2 T3 T1 T2 T3 T1I T2 T3
Total 33 35 31 24 26 26 25 23 23
disfluencies ~ (11) (09) (10) (09) (07) (07) (07) (06) (07)
Stalls 31 31 28 22 24 23 23 21 21
(10) (10) (09 (08) (06) (07) (07) (06) (.05)
Revisions 03 .03 .03 .02 .02 .03 .03 .02 .02

(01) (02 (02) (02) (02) (02) (01) (02) (01)
Filled pauses .03 .03 .03 .02 .02 .02 03 .03 .03
(02) (03) (03) (02 (02 (02) (03) (02) (03)
Intefjections .00 .01 .01 .00 .00 .00 .00 .00 .01
(01) (01) (01) (00) (00) (00) (01) (01) (01)
Part-word 01 01 01 00 00 .00 .01 .00 .00
repetitions (01) (01) (01) (01) (01) (01) (01) (00) (.00)
Whole-word .03 .03 .03 .03 .02 .02 .03 .02 .02
repetitions (02) (02 (02) (02) (01) (02) (01) (02) (02
Silent pauses .24 24 21 17 20 18 .16 .16 .15
(08) (06) (06) (06) (06) (05 (05) (04) (.05)
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Total disfluencies
For percentages of total disfluencies, no significant interaction was found between
Time and Group (Fui74 = 2.20, p = .071, partial 72 = .048). There was a
significant main effect of Group (Fpgn = 18.97, p < .001, partial 77 = .304), but
not of Time (Fo174y = 1.50, p = 227, partial 72 = .017). The trajectories for
percentages of total disfluencies and group differences are presented in Figure 3(a).
This schematic outline, with an arbitrary scale on the y-axis, sketches the
developmental trajectories of the three groups. Group differences are indicated
by brackets and asterisks. One-way ANOVAs yielded significant differences
between groups at T1 (Fpgry = 9.94, p < .001), T2 (Fesy = 19.95, p <.001), and
T3 (Fesn = 7.58, p = .001). Post-hoc tests revealed that the SLI group had
more disfluencies than the LA and the CA groups at T1 and T2 (all p’s smaller
than .002) p < .001). At T3, the SLI group and LA group did not differ
significantly (p = .073), but the SLI group had more disfluencies than the CA
group (p = .001). Differences between LA and CA groups were not significant
at any of the three time points. Repeated measures (RM) ANOVAs for the
separate groups revealed that in the SLI group #otal disfluencies decreased
significantly between T2 and T3 (Fu9) = 6.23, p = .019 partial 42 = .177), but
not between T1 and T2 (F9 = 1.71, p = .202 partial 42 = .0506). In the LA and

CA groups no differences across time were found.

Stalls
For percentages of stalls, no significant interaction between Time and Group was
found (Fro1609 = 1.23, p = .300, partial 72 = .028). There also was no
significant main effect of Time (Fuss1609) = 0.81, p = .440, partial 72 = .009),
but there was a main effect of Group (Fgrn = 17.56, p < .001, partial 7?7 =
.288). The trajectories for percentages of stalls and group differences are presented

in Figure 3(b). One-way ANOVAs revealed significant differences between
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groups at T1 (Fgy = 10.10, p < .001), T2 (Fesn = 13.67, p < .001) and T3
(Fegn = 7.23, p = .001). Post-hoc testing revealed that the SLI group had more
stalls than the LA controls at T1, T2, and T3 (»p < .001, p = .001, p = .030
respectively). The SLI group also used more stalls than the CA group at T1, T2,
and T3 (p = .001, p < .001, p = .001 respectively). There were no significant
differences between the two control groups at any time point. RM ANOVAs
for the separate groups revealed that the use of stalls did not change

significantly in any of the groups across time.
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Figure 3. Disfluencies in the Groups at the three Time Points: (a) Total

disfluencies, (b) Total stalls, (c) Total revisions, (d) Filled pauses, (e)

Interjections, (f) Part-word repetitions, (g) Whole-word repetitions, and (h)

Silent pauses (schematic outline, * = significant difference between groups).
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Revisions

For percentages of revisions, no interaction between Time and Group was found
(Fa7e = 2.18, p = .073, partial 77 = .048). There was no significant main effect
of Time (Fp174 = .37, p = .695, partial 72 = .004), but the main effect of Group
was significant (Fpgn = 3.97, p = .022, partial 72 = .084). The trajectories for
percentages of revisions and group differences are presented in Figure 3(c). One-
way ANOVAs revealed significant differences between groups at T2 (Fpogy =
4.13, p = .019). Post-hoc testing showed that at T2, the SLI group used more
revisions than the LA controls (p = .023). At other time points, and between
the LA and CA groups no significant differences were found. RM ANOVAs
for the separate groups yielded no significant differences over time in the SLI
and CA groups. Only in the LA group, revisions increased between T2 and T3
(Fa9) = 5.18, p = .030, partial 42 = .151).

Filled pauses
For percentages of filled pauses, we found no significant interaction between Time
and Group (Fu,174 = .71, p = .580, partial 77 = .016). No significant main effect
of Time was found (Fpi74 = 1.10, p = .336, partial 72 = .012), and also no
significant main effect of Group (Fs7) = 2.61, p = .079, partial 72 = .057). The
trajectories for percentages of filled panses and group differences are presented in

Figure 3(d).

Interjections
For percentages of interjections, no significant interaction between Group and Time
was found (Fpeoi6043) = .20, p = 902, partial 72 = .006). There was no
significant main effect of Time (Fis416043) = 2.36, p = .097, partial 72 = .020),
but the main effect of Group was significant (Fps7 = 5.58, p = .005, partial 7?
= .114). The trajectories for percentages of interjections and group differences are

presented in Figure 3(e). One-way ANOVAs returned significant differences



138

between groups at T2 (Fogn = 4.09, p = .020) and T3 (Fas7 = 3.26, p = .043).
Post-hoc tests revealed that at T2 and T3, the SLI group used more
interjections than the LA group (p = .0106, and p = .043 respectively). The LA
and CA groups did not differ at any of the time points, and the SLI group did
not differ from the CA controls. RM ANOVAs for the separate groups

revealed no significant changes over time in the use of intetjections.

Part-word repetitions

For percentages of part-word repetitions, a significant interaction between Group and
Time was found (Fui74) = 3.13, p = .017, partial 72 = .067). There was no
significant main effect of Time (Fio,174) = 2.33, p = .100, partial 77 = .026). The
main effect of Group was significant (Fgn = 4.06, p = .021, partial 72 = .085).
The trajectoties for percentages of part-word repetitions and group differences are
presented in Figure 3(f). One-way ANOVAs yielded significant differences
between groups at T1 (Fpgr = 3.31, p = .041), T2 (Fpsy = 3.61, p = .031), and
T3 (Fesn = 4.12, p = .020). Post-hoc tests revealed that at T1, group
differences were not significant, because of the conservative Bonferroni
correction. At T2 and T3, the SLI group used more part-word repetitions than
the CA controls (p = .027 and p = .021 respectively). The LA and CA groups
did not differ at any time point, and the SLI group did not differ from the LA
group. RM ANOVAs for the separate groups indicated that part-word
repetitions decreased significantly only in the CA group between T1 and T2
(Fa0 = 11.88, p = .002, partial 77 = .291), and T'1 and T3 (Fap9) = 13.27, p =
001, partial 72 = .314).

Whole-word repetitions
For percentages of whole-word repetitions, no significant interaction between Group
and Time was found (Fu174) = 1.45, p = .218, partial 72 = .032). There was no
significant main effect of Time (F174) = 2.39, p = .095, partial 72 = .027), but
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the main effect of Group was significant (Fosn = 0.82, p = .002, partial 7? =
.136). The trajectories for percentages of whole-word repetitions and group differences
are presented in Figure 3(g). One-way ANOVAs returned significant
differences between groups at T2 (Fpgn = 12.67, p < .001). Post-hoc tests
revealed that at T2, the SLI group used more whole-word repetitions than the
LA and CA groups (p < .001, and p < .001 respectively). The two TD groups
did not differ at any time point. RM ANOVAs for the separate groups
indicated that whole-word repetitions decreased significantly in the LA group
between T1 and T2 (Fuapog = 5.79, p = .023, partial 77 = .166), and in the CA
group between T1 and T2 (Fi 29 = 4.62, p = .040, partial 72 = .137).

Silent pauses
For percentages of silent panses, no significant interaction was found between Time
and Group (Fu,174) = 2.26, p = .064, partial 77 = .049). There was a significant
main effect of Group (Fgrn = 16.43, p < .001, partial 77 = .274), as well as of
Time (Fp174 = 3.89, p = .022, partial 72 = .043). The trajectories for percentages of
silent panses and group differences are presented in Figure 3(h). One-way
ANOVAs yielded significant differences between groups at T1 (Fpgrn = 12.59,
P <.001), T2 (Fpsr = 14.006, p < .001), and T3 (Fagr = 7.25, p = .001). Post-
hoc tests revealed that the SLI group used significantly more silent pauses than
the LA group at T1 (p < .001) and T2 (p = .019), but not at T3 (p = .310).
Compared to the CA group, the SLI group used more silent pauses at T1 (p <
.001), T2 (p < .001), and T3 (p = .001). The LA group only differed from the
CA controls at T2 (p = .044). RM ANOVAs for the separate groups revealed
that in the SLI group silent pauses decreased between T2 and T3 (Fii209) = 8.15,
p = .008, partial 72 = .219), and between T1 and T3 (Fuo9 = 7.08, p = .013,
partial 72 = .196) . In the LA group silent pauses decreased between T1 and T2
(Fapoy = 4.69, p = .039, partial 72 = .139), but not between T1 and T3. In the

CA group the use of silent pauses did not change over time.
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Duration of silent pauses
The second step of the analysis concerned the examination of silent pause
duration. Table 4 displays the means and standard deviations of the silent pause

rates in the four duration categories by group and the three time points.

Table 4: Silent Pauses by Group and Duration Category at the three Time Points

SLI (1 = 30) LA (n = 30) CA (2 = 30)
M (SD) M (SD) M (SD)

T1 T2 T3 T1 T2 T3 T1 T2 T3

250-500 .07 .08 .07 .06 .07 .07 .06 .05 .06

ms (02) (03) (03) (03) (03) (04) (03) (02) (03)
500- 09 08 .09 .07 .08 .08 .07 .07 .06
1000ms  (03) (02 (03) (03 (03) (02 (02) (03) (02
1000- 06 06 .04 03 04 03 .03 .04 03

2000 ms  (04) (03) (03) (02 (02) (03) (03) (02) (02
>2000 .02 .02 01 02 0l .00 .01 01 .00
ms (02) (02) (O1) (02) (02) (O1) (02) (01) (O1)

Pauses 250-500 ms
For percentages of silent panses 250-500 ms no significant interaction between
Group and Time was found (Fu,174) = 2.16, p = .075, partial 72 = .047). There
was a significant main effect of Time (Fo174) = 3.62, p = .029, partial 72 = .040).
The main effect of Group was significant (Fpgs7 = 4.83, p = .010, partial 77 =
.100). The trajectories for silent pauses 250-500 ms and group differences are
presented in Figure 4(a). One-way ANOVAs returned significant differences
between groups at T2, (Fpgr = 9.17, p < .001). Post-hoc tests revealed that at

T2, the SLI group and the LA group used more pauses 250-500 ms than the CA
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group (p < .001 and p = .029 respectively). RM ANOVAs for the separate
groups revealed that pauses 250-500 ms increased significantly in the SLI group
between T1 and T2 (Fupo9 = 7.20, p = .012, partial 72 = .199), and decreased
between T2 and T3 (Fu9 = 4.75, p = .038, partial 72 = .199). In the LA group,
a significant increase was found between T1 and T2 (Fuz = 5.18, p = .030,

partial 72 = .151). In the CA group, no significant changes over time were

found.
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Pauses 500-1000 ms
For percentages of silent panses 500-1000ms no significant interaction between
Group and Time was found (Fu,174) = 1.05, p = .385, partial 72 = .023). There
was no significant main effect of Time (Fio174) = .34, p = .715, partial 7? =
.004). The main effect of Group was significant (Fps7 = 7.10, p = .001, partial
77 = .140). The trajectories for silent pauses 500-1000 ms and group differences
are presented in Figure 4(b). One-way ANOVAs revealed significant
differences between groups at T1, (Fpgrn = 5.07, p = .008) and at T3 (Fogn =
5.79, p = .004). Post-hoc tests showed that at T1, the SLI group used more
pauses 500-1000 ms than the LA and the CA group (p = .038 and p = .013). At
T3, the SLI group used more pauses 500-1000 ms than the CA group (p =
.003). The LA and CA groups did not differ at any time point. RM ANOVAs
for the separate groups revealed no significant changes in the three groups over

time.

Pauses 1000-2000 ms

For silent pauses 1000-2000 ms a significant interaction between Group and
Time was found (Fui74) = 2.84, p = .020, partial 72 = .061). There was a
significant main effect of Time (Fp174) = 5.62, p = .004, partial 72 = .061) and
of Group (Fpgr = 11.40, p < .001, partial 72 = .208). The trajectories for silent
pauses 1000-2000 ms and group differences are presented in Figure 4(c). One-
way ANOVAs returned significant group differences at T1, (Fos7n = 10.97, p <
.001) and T2 (Fegn = 7.57, p = .001). Post-hoc tests revealed that the SLI
group used more pauses 1000-2000 ms than the LA and CA group at T1 (p =
.001 and p < .001 respectively) and at T2 (» = .004 and p = .003 respectively).
The LA and CA groups did not differ at any time point. RM ANOVAs for the
separate groups revealed a significant decrease in the SLI group between T1
and T3 (Faog = 17.19, p < .001, partial 42 = .372) and between T2 and T3
(Fa20 = 9.17, p = .005, partial 72 = .240).
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Pauses > 2000 ms

For percentages of silent panses > 2000 ms no significant interaction between Group
and Time was found (F3.14136.49) = .54, p = .6606, partial 72 = .012). There was a
significant main effect of Time (F1.5713649) = 13.10, p < .001, partial 77 = .131).
The main effect of Group was significant (Fpgry = 4.25, p = .017, partial 72 =
.089). The trajectories for silent pauses > 2000 ms and group differences are
presented in Figure 4(b). One-way ANOVAs returned significant differences
between groups at T2, (Fpgr = 5.11, p = .008) and T3 (Fos7 = 4.99, p = .009).
Post-hoc tests revealed that at T2, the SLI group used more pauses >2000 ms
than the CA group (p = .000). At T3, the SLI group used more pauses >2000
ms than the LA and CA groups (p = .027 and p = .019 respectively). The two
control groups did not differ at any time point. RM ANOVAs for the separate
groups revealed a significant decrease in the SLI group between T1 and T3
(Fa9) = 6.96, p = .013, partial 72 = .193). In the LA group a significant decrease
was found between T1 and T2 (Fuoe = 5.04, p = .033, partial 772 = .148),
between T2 and T3 (Fupz9 = 6.72, p = .015, partial 72 = .188), and between T1
and T3 (F20 = 14.48, p = .001, partial 42 = .333). In the CA group a significant
decrease was found between T1 and T3 (Fupg = 4.33, p = .0406, partial 77 =
.130).

Speech disruptions by syntactic position

The last step of the analysis concerned the distribution of speech disfluencies at
the different syntactic positions, Table 5 presents the speech disfluency rates by
group, by time points, and by syntactic position, namely utterance initial, clause

initial, phrase initial, and word initial.
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Table 5: Speech Disruptions by Group and Syntactic Position at the three Time Points

SLI (1 = 30) LA (n = 30) CA (1 = 30)
M (SD) M (SD) M (SD)

T1 T2 T3 T1 T2 T3 T1 T2 T3

Utterance 1.16 121 1.13 100 97 105 .97 103 .99
(31)  (27) (35 (39 (29) (29) (29) (30) (.20)

Clause 38 .63 41 13 13 26 18 25 52
(58)  (82) (53) (39) (29) (45 (31) (37) (60)
Phrase 14 16 13 08 15 A1 11 09 .08
(08) (12) (09 (05 (16) (06) (05 (05 (.06)
Word 06 .06 05 02 .03 .03 .03 03 .03

(04)  (03) (03) (02) (02) (03) (02 (02 (02

Utterance initial
For the wutterance initial disfluencies, no significant interaction between Group and
Time was found (Fui74) = .72, p = .577, partial 7?2 = .016). There was no
significant main effect of Time (Fo174) = .17, p = .841, partial 72 = .002), but
the main effect of Group was significant (Fosn = 5.99, p = .004, partial 7? =
.121). One-way ANOVAs showed that significant differences between groups
were found at T2 (Fos7n = 5.33, p = .007). Post-hoc tests revealed that at T2,
the SLI group produced more utterance initial disfluencies than the LA controls
(p = .007). The LA and CA groups did not differ from each other at any of the
time points. RM ANOVAs for the separate groups revealed no changes in the

three groups over time.

Clause initial
For the clanse initial disfluencies, a significant interaction between Group and Time

was found (Fu,174) = 2.54, p = .042, partial 7?2 = .055). There was a significant



145

main effect of Time (F174) = 3.13, p = .046, partial 72 = .035) and for Group
(Fegn = 5.69, p = .005, partial 72 = .116). One-way ANOVAs showed
significant differences between groups at T2 (Fpag7) = 6.78, p = .002) Post-hoc
tests revealed that at T2, the SLI group produced more clause initial
disfluencies than the LA and CA controls (p = .002, and p = .024 respectively).
The LA and CA groups did not differ from each other at any of the time
points. RM ANOVAs for the separate groups revealed that clause initial
disfluencies increased significantly in the CA group between T2 and T3 (F 2
= 4.56, p = .041, partial n2 = .136) and between T1 and T3 (Fu 29 = 8.00, p =
.008, partial n? = .216).
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Phrase initial

For the phrase initial disfluencies, no significant interaction between Group and
Time was found (Fz3,13508) = 2.28, p = .080, partial 72 = .050). There was no
significant main effect of Time (Fi.s613598) = 1.91, p = .161, partial 77 = .021),
but the main effect of Group was significant (Fosn = 6.48, p = .002, partial 72
= .130). One-way ANOVAs showed that significant differences between
groups were found at T1, (Fogn = 6.47, p = .002), T2 (Fogr = 3.19, p = .040),
and T3 (Fpgsr = 4.24, p = .018). Post-hoc tests revealed that at T1, the SLI
group used more phrase initial disfluencies than the LA group (p = .002). At T3,
the SLI group used mote phrase initial disfluencies than the CA group (p = .014).
The LA and CA groups did not differ from each other at any test round. RM
ANOVAs for the separate groups revealed that phrase initial disfluencies did not
change over time in the SLI group. In the LA group, a significant increase was
found between T1 and T2 (Fi20 = 4.35, p = .040, partial 72 = .130). In the CA
group phrase initial disfluencies decreased between T1 and T2 (Fug = 5.37, p =
.028, partial 72 = .156), and between T1 and T3 (Fup9 = 5.49, p = .0206, partial
7?2 =.159).

Word initial
For the word initial disfluencies, no significant interaction between Group and
Time was found (Fui74) = 1.99, p = .098, partial 72 = .044). There was no
significant main effect of Time (Fu,174) = 1.53, p = .221, partial 772 = .017). The
main effect of Group was significant (Fpg7 = 19.05, p < .001, partial 72 = .305).
One-way ANOVAs showed that significant differences between groups were
found at T1 (Fesn = 14.21, p < .001), T2 (Fesn = 15.34, p < .001), and T3
(Fegn = 4.11, p = .020). Post-hoc tests revealed that at T'1, the SLI group used
more word initial disfluencies than the LA (p < .001) and CA groups (p = .001). At
T2, the SLI group used mote word initial disfluencies than the LA (p < .001) and
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CA group (p < .00). At T3, the SLI group used more word initial disfluencies than
the CA group (p = .031). The LA and CA groups did not differ from each other
at the three time points. RM ANOVAs for the separate groups revealed that
word initial disfluencies did not change over time in the SLI group and the CA
group. In the LA group, a significant increase was found between T1 and T2
(Flape) = 5.32, p = .028, partial 72 = .155) and between T1 and T3 (Fi1.29) = 5.50,
p =.0206, partial 77 = .159).

Discussion

In this study, we investigated speech disruptions longitudinally in school-age
children with SLI and LA and CA control groups. We were interested in the
differences in frequencies, types and syntactic distribution of disfluencies
between the three groups and in the development of fluency over time.

Our first research question concerned the differences in distluencies
between the groups. We expected the SLI group to have more (total)
disfluencies than the CA group, but to perform similarly to the LA group. Our
expectations were only partly confirmed, as the SLI group produced more
disfluencies than both control groups at T1 and T2. At T3, the SLI group had
more disfluencies than the CA group, but equalled the LA group. The overall
difference between the SLI group and the two control groups appears to be
carried by the frequency of stalls; the SLI group had more stalls than both the
LA and CA groups at each time point, but this result was not found for
revisions. The SLI group used revisions to the same extent as the CA group,
but outnumbered the LA group at T2. Similar results were also found by other
researchers (Boscolo et al., 2002; Guo et al., 2008) and suggest that the children
with SLI are able to monitor their speech and make repairs just as well as their
peers. Moreover, no group differences were found for filled pauses and whole-

word repetitions. For interjections, the SLI group also performed similarly to
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the CA group, but produced more intetjections than the LA group at T2 and
T3. In addition, at all three time points, the SLI group had more silent pauses
than the CA group, but only at T'1 when compared to the LA group.

Silent and filled pauses, interjections and whole-word repetitions are all
regarded as normal disfluencies. It may be the case that the children with SLI
and the TD control groups used filled pauses and interjections as a means to
keep the floor and whole-word repetitions to accommodate the listener, as
suggested by Clark (2002). However, an obvious alternative explanation is that
the normal (non-stutter-like) disfluencies were mostly used to buy time for
sentence formulation (Rispoli, 2003). The narrative elicitation task used in the
present study was targeted at producing a monologue and thus the setting
lacked a true conversation partner. Furthermore, the higher silent pause rates in
the SLI group compared to TD peers also suggest that children with SLI need
more time to prepare their utterances, which may be due to processing
difficulties (e.g., retrieval of lexical information and construction of sentence
frames).

With respect to stutter-like disfluencies, we found that the SLI group
used more part-word repetitions at T2 and T3 than the CA controls, but not
when compared to the LA controls. Several studies have found higher rates of
stutter-like disfluencies in children with SLI (Boscolo, et al., 2002; Hall, 1996;
Nettelbladt & Hansson, 1999). It has been suggested that pressure from
language remediation may be a factor leading to increased stutter-like
disfluencies (Merits-Patterson & Reed, 1981). However, the children with SLI
in our study did not differ from the LA controls on these stutter-like
disfluencies, which makes a ‘pressure’ or ‘awareness’ explanation less viable. An
alternative explanation could be that treatment aimed at learning new language
skills would cause an increase of these disfluencies. The children with SLI
would then go through a phase of increased disfluency in the process of

mastering new structures, similar to what has been observed in young TD
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children (Colburn & Mysak, 1982a, 1982b; Hall, 1977). A narrative task is more
demanding than conversational speech (Maclachlan & Chapman, 1988).
Possibly, narrative production is equally taxing for children with weaker
language skills or less language experience, i.e., both the SLI and LA groups,
and is therefore leading to more stutter-like disfluencies. According to Guo et
al. (2008) part-word repetitions arise from difficulties in retrieving the
phonological information of lexical items. This explanation matches proposals
that children with SLI have weaker phonological representations of lexical
items (Leonard & Deevy, 2004; Messer & Dockrell, 2006). At this point, further
elaboration on the use of stutter-like disfluencies is not appropriate, because we
only examined part-word repetitions and did not investigate tensed pauses,
blocks, or prolongations. In summary, this study confirmed that children with
SLI produced more disfluencies than TD children. For the most part,
frequencies and types of disfluencies in the SLI group resembled those in the
LA control group more than those of the CA control group.

Our second research question concerned the development of fluency
over time. We investigated whether fluency improved in the children with SLI,
as has been observed in TD children (Kowal, et al., 1975, Wijnen, 1990) and in
children with SLI (Hall, 1996). We predicted that fluency would increase in all
three groups because of advances in linguistic skills over time. This prediction
was only partly confirmed. On the measure total disfluencies, no changes over
time were found in the control groups. However, in the SLI group, total
disfluencies decreased significantly between T2 and T3, which resulted solely
from a decrease in longer silent pauses (i.e., 1000-2000 ms and > 2000 ms),
because no changes were found for the other disfluency measures.
Furthermore, in all three groups, silent pauses > 2000 ms significantly
decreased. In the LA group, revisions increased between T2 and T3, suggesting
that monitoring still develops in younger TD children. In addition, in the CA

group part-word repetitions and phrase-initial disfluencies decreased between
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T1 and T3. This result was not observed in the SLI and LA groups, suggesting
that a decrease of these stutter-like and phrase-initial disfluencies might reflect
further linguistic sophistication in the older TD children. Across the board, the
developmental changes in disfluency were rather limited, with most
improvement observed in the SLI group. It appears that between the ages 8
and 10 years, the children with SLI slightly improve in lexical retrieval and the
construction of sentence frames.

Our third research question concerned the distribution of disfluencies at
specific syntactic positions. We expected the SLI group, because of their
syntactic deficits, to have more disfluencies at utterance onset, clause onset, and
at phrase onset, where preparation of utterance structure (grammatical
encoding) takes place. In addition, higher word-initial disfluency rates were also
expected in the SLI group because of poor lexical retrieval. In all three groups,
the highest frequencies of disfluencies were found at utterance-initial position,
followed by clause-initial, phrase-initial, and word-initial positions. This result
indicates that for all groups, forming multi-word syntactic units is more
challenging than forming units consisting of just one word. This result is in
accordance with the literature outlined earlier. Cleatly children with SLI and TD
children did not differ in this respect. However, for word-initial disfluencies we
found that the children with SLI outnumbered the CA group at all three time
points and the LA group at T'1. Furthermore, when we inspect the proportions
of disfluencies at the syntactic positions (Table 5) and compute ratios for
utterance-initial/word-initial positions, for the SLI group, these ratios are 19.3
(T1), 20.2 (T2), and 22.6 (T3); for the LA group 50, 32.3, and 35; and for the
CA group 32.3, 34.3, and 33, respectively. These ratios illustrates that for the
SLI group, roughly around every 20 utterance-initial disfluencies a word-initial
disfluency occurs, although this number is approximately 32 or higher in the
control groups. In other words, word-initial disfluencies are proportionally

higher in the SLI group than in the LA and CA control groups. These word-
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initial disfluencies may be regarded as reflecting problems with lexical retrieval,
because of weak semantic and/or phonological representations (Leonard &
Deevy, 2004; Messer & Dockrell, 2006). It has been argued that speech
disfluencies are characteristic of word-finding difficulties, together with using
empty words and substitutions (German, 1987; German & Newman, 2004,
German & Simon, 1991). However, the theoretical construct of word-finding
difficulties has not yet been clearly defined and validated (Messer & Dockrell,
2006; Tingley, Kyte, Johnson, & Beitchman, 2003). Nonetheless, lexical deficits
have been shown to persist in children with SLI (McGregor, Oleson, Bahnsen,
& Duff, 2013) and word-finding difficulties can be regarded as one of the
hallmarks of school-age children with SLI (Seiger-Gardner & Schwartz, 2008).
Because sentence planning is not regarded to occur at word-initial positions,
difficulties with lexical retrieval seem the most obvious explanation for the
higher frequencies of word-initial disfluencies.

Although Guo et al. (2008) and the present study investigated
disfluencies in different languages, both studies can be compared because of
similar research design and participant age. In Guo et al. (2008), differences
between the 10-year-old SLI group and CA group were restricted to silent
pauses 500-1000 ms and disfluencies before phrases. No differences were
found between the SLI and LA groups. However, we found differences
between the 10-year-old children with SLI and both TD groups. In our study,
the SLI group outnumbered the CA group in total disfluencies, stalls, silent
pauses (i.e., 500-1000 ms and > 2000 ms), part-word repetitions, and phrase-
initial and word-initial distluencies. When compared to the LA group, the
children with SLI produced more stalls, interjections, and more pauses > 2000
ms. With respect to syntactic distribution, similar to Guo et al., we found no
differences between the SLI group and the LA group. These differences in
results between both studies might be attributed to differences in methodology.

Both studies used a different narrative task with a different protocol. In our
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study, two story generation tasks were used, both consisting of eight pictures
each. Guo et al. (2008) used one set of three pictures, and another three picture
set was used for practice. In the practice phase, key elements of the practice
story were identified and a prewritten model story was read out to the child.
When the child failed to name the key elements in the following test story, a full
description of these elements was given before storytelling started. In our study,
no such practice or help was included in the protocol. Our narrative tasks may
have been more taxing, leading to more speech disfluencies in the SLI group as
compared to both control groups. Yet another possibility is that disfluency
types and distribution may vary across languages and speech disfluency is partly
language-specific. However, this option is very unlikely and there is no evidence
to support this in the literature.

One final observation that needs to be discussed was the striking
differences in narrative length between the SLI and TD groups. The SLI group
used more utterances and more words in their narratives than the control
groups. Similar findings were reported by other researchers for Dutch speaking
children with SLI (de Jong, 1999; Steenge, 2006), whereas studies on English
speaking children often reported the opposite (Guo et al., 2008; Reilly, Losh,
Bellugi, & Wulfeck, 2004). Possibly, the children with SLI used more
compound sentences, which were transcribed as separate utterances, thus
inflating the total number of utterances. Another possibility is that a training
effect caused these longer stories in the SLI group. Story generation materials
are widely used by speech therapists to improve narrative skills, whereas TD
children generally do not practice their storytelling skills. Perhaps the children
with SLI also used less specific vocabulary and were pootly at establishing
cohesion and coherence, which would then lead to extra words and sentences

to form a comprehensive story.
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Conclusion

The disfluency patterns of the children with SLI resemble those of the LA
control group more than those of the CA control group. The higher disfluency
rates in the SLI group are interpreted as related to their (impaired) expressive
language level. The distribution of disfluencies at syntactic positions follows the
same pattern in all three groups. However, the children with SLI produce more
disfluencies at word-initial positions, suggesting that problems with lexical
retrieval may contribute to their disfluency. Over time, the percentage of silent
pauses steadily decreases in the SLI group, but no changes are observed for the
other types of disfluencies. This suggests that, although some improvement in
speech fluency is seen, sentence formulation continues to be challenging for
school-age children with SLI. This study adds to the existing literature
suggesting that disfluency during expressive language tasks reflects the syntactic

and lexical deficits of children with SLI.

Clinical implications

The administration of standardized language tests and analysis of spontaneous
speech or narratives are generally seen to be complementary. Taken together,
they provide the best clinical picture for accurate diagnosis and selection of
targets for intervention. In older school-age children with SLI, an additional
investigation of speech disfluencies may be considered to assess subtle language
difficulties that go beyond grammatical complexity and grammatical correctness
(Finneran et al., 2009).

However, the coding and analysis of speech disfluencies is a laborious
task. In the present study, no differences between children with SLI and age
peers were found for filled pauses, interjections, whole-word repetitions, and
revisions. Therefore, it may suffice to restrict the disfluency analysis to silent
pauses larger than 250 ms and part-word repetitions. Currently, software for

automatic pause detection in speech samples is already available (De Jong &
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Wempe, 2009). Rapid advances in speech technology will probably facilitate

assessment of fluency in clinical populations in the near future.

Limitations of the present study and future research

This study did not include a deeper investigation of revision types. Future
studies examining different revision categories could reveal whether children
with SLI use the same types of revisions as TD children, and whether their
monitoring system is sensitive to the same errors as observed in TD children.
We also did not examine stutter-like disfluencies in depth, as we only analyzed
part-word repetitions. In a future study, other stutter-like disfluencies such as
prolongations, tensed pauses, and blocks should also been taken into account in
order to arrive at a deeper understanding why children with SLI use more
stutter-like disfluencies than their peers.

Furthermore, studies that compare disfluency in different tasks, such as
narratives, sentence repetition and sentence elicitation could inform researchers
on possible task effects of these different elicitation methods. Another issue
demanding more research are the contributions of syntactic deficits and lexical
deficits (i.e., word-finding difficulties) to disfluency in children with SLI
Possibly, there is a trade-off over time, when grammatical abilities of children
with SLI gradually improve, but lexical retrieval does not. Grammatical and
lexical processes are difficult to disentangle in natratives or discourse. Research
on speech disfluency that also takes word frequency, as well as semantic and
phonological complexity of words into account, may further our understanding
of the contribution of lexical access and retrieval in speech disfluencies of

children with SLI.
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Chapter 5
Enhancing complex syntax in children with specific language

impairment: a metalinguistic and multimodal approach *

Abstract

Background: Currently, most research on effective treatment of morphosyntax in
children with SLI pertains to younger children. In the last two decades, several
studies have provided evidence that intervention for older school-age children
with SLI can be effective. These metalinguistic intervention approaches teach
grammatical rules explicitly and use shapes and colors as two-dimensional
visual support. Reading or writing activities form a substantial part of these
interventions. However, some children with SLI are poor readers and the two-
dimensional approaches used so far, might be considered as somewhat static.
Aims: The present study examined the effectiveness of a combined
metalinguistic and multimodal approach in older school-age children with SLI
The intervention was adapted to suit poor readers and targeted the
improvement of relative clause production, because relative clauses still pose
difficulties for older children with SLI.

Methods & Procedures: Participants were 12 monolingual Dutch children with SLI
(mean age 11;2). All children visited a special school for children with speech
and language disorders in the Netherlands. A quasi-experimental multiple-
baseline design was chosen to evaluate the effectiveness of the intervention. A

set of tasks was constructed to test relative clause production and
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comprehension. Two balanced versions were alternated in order to suppress a
possible learning effect from multiple presentations of the tasks. After 3
monthly baseline measurements, the children received individual treatment with
a protocolled intervention program twice a week during 5 weeks. The tests
were repeated directly post-therapy and at a retention measurement 3 months
later. During the intervention program, the speech therapist delivering the
treatment remained blind to the test results.

Outcomes & Results: No significant changes were found during the baseline
measurements. However, measurement directly post-therapy showed that 5
hours of intervention produced significant improvement on the relative clause
production tasks, but not on the relative clause comprehension task. The gains
were also maintained 3 months later.

Conclusions & Implications: The motor and tactile/kinesthetic dimensions of the
‘Metataal’ metalinguistic intervention approach are a valuable addition to the
existing metalinguistic approaches. This study supports the evidence that
grammatical skills in older school-age children with SLI can be remediated with
direct intervention using a metalinguistic approach. The current tendency to
diminish direct intervention for older children with SLI should be reconsidered.
Keymwords: specific language impairment, intervention, metalinguistic, Dutch,

multimodal, school-age children with SLI

Specific language impairment (SLI) is a neurodevelopmental language disorder
that affects approximately 7% of kindergarten children (Tomblin et al., 1997)
and can persist into adolescence and adulthood (Aram, Ekelman, & Nation,
1984; Beitchman, Wilson, Brownlie, Walters, & ILancee, 1996; Stothard,
Snowling, Bishop, Chipchase, & Kaplan, 1998). Children with SLI can

experience difficulties in many areas of language, but problems with verb
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morphology and complex syntax are generally considered to be core symptoms
of the disorder (Leonard, 1998). Persisting language impairment has severe
effects both on academic achievements (Simkin & Conti-Ramsden, 2006) and
psychosocial development (Clegg, Hollis, Mawhood, & Rutter, 2005). Because
of the impact of language impairment on child development, the general
consensus is that speech and language problems should be identified and
treated at an early age. In fact, it has been shown that it is possible to remedy
the language difficulties of young children with a highly structured parent-based
language intervention group program (Buschmann et al., 2009; Ward, 1999).
Furthermore, early language oriented intervention can also prevent the
development of learning difficulties (Gillon, 2000) and social-emotional
problems (Robertson & Ellis Weismer, 1999). However, the downside of this
focus on the treatment of language disorders in young children is that, to date,
research on effective treatment for older children with SLI (i.e., late elementary
school) has remained scarce. Moreover, the existing evidence of effective
intervention for older children has not been disseminated extensively (Bishop,
2009). Possibly, the unfamiliarity with this evidence has led to the general
assumption that speech therapy for older children with SLI probably is not very
effective anymore. The prevailing idea is that older children with SLI will have
to learn to cope with their language problems. The current tendency in many
countries is to even further reduce therapy resources for older children with
SLIL

If older children with SLI receive treatment, it usually focuses on the
acquisition of compensation strategies, rather than remediation of grammar and
vocabulary. Of course, learning to cope with a language disorder and making
use of compensation strategies are important and valuable skills for older
children with SLI. However, impoverished grammatical abilities impede
effective communication, and this remains the case in older school-age children

with SLI. Addressing grammatical skills in language intervention would
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therefore seem useful also for this age group. To date, the development of
intervention techniques and materials for this age group has remained limited.
As a consequence, evidence for effective treatment for older children has
remained sparse, which in turn leads to a further decline in therapeutic options
for these children. The current situation can only change if more evidence for
the effectiveness of intervention for older children is produced. The present
study aims to contribute to this body of evidence by investigating a multimodal
and metalinguistic intervention approach in Dutch children with SLI from nine

years upwards.

Metalinguistic intervention: rationale and effectiveness
In the past two decades, several studies have provided evidence for the
effectiveness of intervention for older children and adolescents with SLI
(Ebbels, 2007; Ebbels & van der Lely, 2001; Ebbels, van der Lely, & Dockrell,
2007; Hirschman, 2000; Levy and Friedman, 2009). These studies focused on
the remediation of morphosyntax and complex syntax (i.e., complex sentences)
by using a metalinguistic approach, and thus differed considerably from the
interventions commonly used with younger children. Therapy approaches for
young (pre-school) children mostly train morphosyntactic skills implicitly, using
techniques like recasting, elicited imitation and modelling (Fey & Proctot-
Williams, 2000). The idea is that young children with SLI are able to learn the
selected grammatical targets when they are presented with an increased
frequency and salience. However, difficulties with morphosyntax and complex
syntax often persist in older school-age children with SLI. For these children,
speech therapy using recasting, imitation and modelling techniques has not
succeeded in remediating these persisting grammatical problems.

Metalinguistic intervention sets out to remediate problems in
morphosyntax and complex syntax by the explicit teaching of grammatical

rules. The rationale for metalinguistic intervention is the notion that older
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children with SLI have attained a level of cognitive development and language
experience that enables them to reflect on language. Furthermore, they usually
have acquired reading and writing skills. Both these metalinguistic and academic
skills can be utilized to teach grammatical rules explicitly. A hallmark of the
existing metalinguistic intervention practices is the presence of some form of
visual support, such as writing, shapes or colours. Spoken language is very
transitory and a visual representation offers children with SLI compensation for
their limited capacity to process and store verbal information (Bishop, 1992,
1994; Ellis Weismer & Evans, 2002). Children with SLI are generally faced with
substantial phonological short-term memory difficulties (Gathercole &
Baddeley, 1990, 1993; Montgomery, 2000, 2003), but visuo-spatial short-term
memory appears to be an area of relative strength (Henry, Messer & Nash,
2012). There is evidence that the provision of visual information can support
working memory performance in children with SLI (Quail, Williams & Leitdo,
2009).

The literature on metalinguistic intervention approaches ranges from
case studies to group studies in various clinical settings and using varied
research designs. Studies on metalinguistic intervention for older children with
SLI report favourable results for a wide array of different grammatical targets.
For instance, metalinguistic classtroom therapy during one school year, directed
at improving the use of complex sentences and utilizing written language and
illustrations, improved the use of complex sentences in oral and written
language of 9- and 10-year-old children with SLI (Hirschman, 2000). In this
study, the children who performed most pootly on complex sentences turned
out to be the ones that benefited the most from therapy. The efficacy of the
Shape Coding system, which uses two-dimensional shapes, colors and arrows to
identify phrases, words, and morphology (Bryan, 1997; Ebbels, 2007; Lea,
1970) was investigated in a number of different studies. The children improved

in their use of passives and wh-questions (Ebbels & van der Lely, 2001), the
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comprehension of dative forms and comparative questions, as well as the use
of past tense in written work (Ebbels, 2007). In a randomized controlled trial,
argument structure was targeted (Ebbels, van der Lely & Dockrell, 2007). This
study compared three different types of intervention (i.e., Shape Coding, verb
semantic therapy and a usual care control therapy). Both the Shape Coding
approach and the semantic therapy yielded significant progress, which was also
maintained after three months. Finally, Levy and Friedman (2009) reported
significant improvement in a case study of a 12-year-old boy with severe SLIL
Written and oral exercises were used to teach syntactic movement explicitly in
various syntactic structures, such as relative clauses, object questions,
topicalization sentences, and sentences with verb movement. Colors depicting
the verb argument structure were used as support. In this study, progress was
maintained 10 months post-treatment.

In a recent study, Bolderson, Dosanjh, Milligan, Pring and Chiat (2011)
investigated whether younger children with SLI could also benefit from
metalinguistic intervention. Results showed that an intervention program based
on Colorful Semantics (Bryan, 1997) significantly improved verb argument
structure in 5- and 6-year-old children with SLI.

In conclusion, to this day, only one study investigated the effectiveness
of metalinguistic therapy with a randomized controlled trial design (Ebbels, van
der Lely & Dockrell, 2007), evidence is accumulating that metalinguistic
intervention can further grammatical skills in both younger and older school-
age children with SLI. An important asset of metalinguistic therapy methods,
from a cost-effectiveness point of view, is that positive results apparently can

be obtained with a relatively limited quantity of therapy.

Multimodal learning
The metalinguistic approaches discussed so far, all used two-dimensional visual

support systems consisting of different shapes and colors. Written language
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also formed an important component of the interventions used with older
children with SLI. However, not all children with SLI have well-developed
reading skills, and employing reading activities in therapy may place an extra
burden on these children.

For the present study, we searched for a more dynamic, multimodal
approach that would not only make use of the visual and auditory channels, but
that would also employ the tactile/kinesthetic and motor systems. Sensory-
motor engagement raises the level of active participation in the children and
may also enhance their enjoyment and motivation for therapy. An intervention
approach extended with a tactile/kinesthetic and motor component could
effectively support language learning. According to Shams and Seitz (2008), the
human brain has evolved to develop, learn and operate optimally in multimodal
environments. A multimodal training approach would therefore be more
effective for learning. Multimodal training approaches are not new at all, and
were introduced in regular education about a century ago by Montessori (1912,
1949). In fact, what Montessori achieved through careful observation of child
development is now being substantiated by modern research. The processing of
information entering the cognitive system through multiple channels helps to
circumvent the limited processing capabilities of the individual channels (Clark
& Paivio, 1991). Consequently, a greater total of information can be processed
when shared between multiple senses (Birsh, 2005).

A multimodal and metalinguistic intervention approach in which
language is represented by manipulable items was found in the ‘Grammar in
Form and Colot’ program. This method was originally developed for Danish by
Thyme to treat grammatical problems in children with severe hearing problems
(K. Thyme, personal communication, December 8, 2010). ‘Grammar in Form
and Colotr’ uses Lego® bricks as abstract representations of grammatical
structures. Every word class is represented by a brick in a specific color.

Function words (e.g. determiners, prepositions) are represented by smaller
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bricks, and content words (e.g. nouns and verbs) by larger ones. With a limited
set of colors and shapes all targets related to morphosyntax and grammatical
complexity can be expressed. For instance, plural forms of nouns are depicted
by piling up two bricks, and subject-verb agreement is represented by giving the
noun and the inflected verb an equal number of bricks. Written language can be
used as additional support, but it does not constitute a necessary part of the
program. By manipulating the bricks and laying them out sequentially on a base
plate, children actually learn to (literally) build and expand sentences. Thus, in
addition to the auditory and visual channels, tactile/kinesthetic and motor
channels are also deployed in the explicit learning of grammatical rules.

Thyme’s intervention program was never published, but was adapted for
Dutch by van Geel (1973). Unfortunately, interest in the approach gradually
waned. One of the reasons might be the absence of systematic studies on its
effectiveness. Furthermore, the program had not attained its full development.
Although the system was already rather elaborate, it lacked a system for more
complex syntax, such as codes for subordinate clauses and their
complementizers.

Relative clause use was selected as the intervention target for this study.
Therefore, the existing program was expanded with new codes to represent
relative clauses and relative pronouns. Because of the changes to the original
intervention method, the new version was renamed ‘Metataal’, a compound of

the Dutch words for ‘metalinguistic’ and ‘language’.

Relative clauses and (Dutch) SLI

The comprehension and production of relative clauses still poses difficulties for
older school-age children with SLI (Friedmann & Novogrodsky, 2004;
Hikansson & Hansson, 2000; Novogrodsky & Friedmann, 2006; Schuele &
Nicholls, 2000; Stavrakaki, 2001). Several explanations have been proposed to

account for this phenomenon. From a nativist perspective, it is claimed that the



168

children have a deficit in grammatical knowledge (Van der Lely, Rosen, &
McClelland, 1998). The children with SLI construct grammars that fail to
represent long-distance dependencies. Alternatively, from a processing point of
view, Hestvik, Schwartz, and Tornyova (2010) argued that the production of
relative clauses in children with SLI is hampered by factors such as sentence
length and verbal working memory demands. In their study, children with SLI
did perform pootly on an automatic on-line gap-filling task, but reached normal
levels on a relative clause comprehension task. This finding is not compatible
with a deficient grammatical knowledge account. According to Hestvik et al.
(2010), problems in relative clause production of children with SLI therefore
should be contributed to impaired processing mechanisms.

In order to appreciate the difficulties that children with SLI experience
with relative clauses, some elaboration on (Dutch) relative clauses is
appropriate at this point. A relative clause can be defined as a subordinate
clause that modifies a (head) noun or a noun phrase in an adjacent main clause.
The classification of relative clauses is based on two structural features. The
tirst feature is the syntactic role of the head, i.c., the main clause element that is
modified by the relative clause, which mostly is either subject (S) or object (O).
The second feature is the syntactic role of the gap, ie., the element that is
gapped or relativized inside the relative clause, which again is the subject or
object of the relative clause. The taxonomy put forward by Goodluck and
Tavakolian (1982) has been widely used in studies on relative clauses and
involves 4 different relative clause types. The sentences in (1) to (4) give an

example of each type.

(1) The boy (S) [that (S) drank the juice] fell ill. (SS)

(2) Mary kissed the boy (O) [that (S) brought the flowers]. (OS)
(3) The boy (S) [that (O) John kicked] ran away. (SO)

(4) John kicked the boy (O) [#hat (O) Mary knew]. (OO)
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The sentences in (1) and (2) can be classified as subject relative clauses, because
the relative pronoun takes the subject role. Sentences in the examples (3) and
(4) are usually defined as object relative clauses, because the relative pronoun
takes the object role. Relative clauses can also be classified on the basis of their
position within the sentence, and can either be center-embedded (examples 1
and 3) or right-branching (examples 2 and 4). In the center-embedded versions,
there is a distance (non-local dependency) between the subject and the finite
verb of the main clause. This distance is dependent on the length of the relative
clause. From a processing view, sentences containing (longer) center-embedded
clauses are harder to process because of these non-local dependencies.

Dutch and English relative clauses are different in a number of
grammatical aspects. A first difference concerns the relative pronoun. In
English, the relative pronoun in object relative clauses (in italics in examples 3
and 4) is optional, whereas in Dutch realization of the relative pronoun is
obligatory. Furthermore, in Dutch relative clauses gender agreement between
the head noun and the relative pronoun is required. The relative pronoun can
either take common gender form e or neuter gender form ‘ar’. A second
difference between Dutch and English relative clauses relates to their verb
placement requirements. Dutch is a so-called SOV + verb-second language.
The finite verb always takes second position in main clauses, and in subordinate
(relative) clauses the finite verb appears clause final. A third contrast is that,
because of these verb placement requirements, Dutch relative clauses with
animate subjects and objects cannot be disambiguated by word order, as is the
case in English. Such clauses remain ambiguous between a subject relative
clause reading and an object relative clause reading, as can be seen in example
(5). Only when the animate subject and object differ in number, these clauses

are syntactically disambiguated by subject-verb agreement (example 6).
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(5) Het konijntje sing (S), dat (S or O) de jager sing (S or O) ziet siNg, zit in het
gras.
The rabbit (S), that (S) sees the hunter, sits in the grass. (SS), or:
The rabbit (S), (that) (O) the hunter sees, sits in the grass. (SO)

(6) Het konijntje sine (S), dat (O) de jagers pru (S) zien pru, zit in het gras.

The rabbit (that) the hunters see, sits in the grass.

To sum up, (Dutch) relative clauses can be regarded as complex grammatical
structures. Characteristics such as (1) variety in types of relative clauses; (2)
gender agreement between relative pronoun and the relativized noun; (3)
different verb placement requirements in main and subordinate clauses; and (4)
non-local dependencies belonging to center-embedded versions, all may
contribute to a late acquisition and infrequent use of relative clauses in (Dutch)

children with SLI.

The present study

In view of their complexity, as outlined above, targeting relative clauses in a
intervention study is challenging. If we should find that school-aged children
with SLI can learn to use and understand relative clauses through the ‘Metataal’
program, there will be all the more reason to adopt this approach for older
children with persistent language difficulties. Our hypothesis is that
metalinguistic therapy using the multimodal ‘Metataal’ approach will improve
the use of relative clauses in older school-age children with SLI. To test our
hypothesis, a concurrent within-subjects multiple-baseline design was chosen.
In this quasi-experimental design, all participants undergo treatment in the
same general time period. An advantage of this approach is that it moderates
several threats to validity, history effects in particular (Carr, 2005; Harris &
Jenson, 1985). Another advantage of a concurrent multiple-baseline design is

that it saves time. The amount of time that can be spent on speech therapy with
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the older children in special schools is limited. The concurrent multiple-baseline
design enabled us to obtain a complete data set within well-defined time
constraints. To control as much as possible for extra-experimental variables
(e.g. different speech therapists involved, therapy settings, school curriculum
differences, and period in the school year) we chose to confine our study to just
one school. This decision limited the number of children that could participate,
and consequently ruled out the inclusion of a control group.

However, in this multiple-baseline design, the participants can be
regarded to act as their own controls. During three subsequent monthly
measurements prior to the treatment, the children are tested on criterion-
referenced tasks, especially constructed for this study to test relative clause
production and comprehension. If it is found that the children do not improve
in their use of relative clauses during this baseline period, an increase in scores
post-therapy should then be attributed to the ‘Metataal’ intervention.
Furthermore, maintained improvement at a retention measurement
administered 3 months later without providing any further intervention, would
indicate that the children had effectively improved on relative clause use.
Nevertheless, this quasi-experimental design does not meet the requirements of
a randomized controlled trial, and should therefore be regarded as a Phase 2

eatly efficacy study (Fey & Finestack, 2009).

Method

Participants

For this study, a certificate of no objection was provided by the Dutch Central
Committee on Research Involving Human Subjects (CCMO; Centrale Conmissie
Mensgebonden Ondergoek). Informed written consent was obtained from the

parents of all participating children. A total of 13 monolingual Dutch speaking
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children with SLI were included. The descriptives of the participants can be
found in Table 1. All children were enrolled in a special school for children
with language impairments. They had non-verbal cognitive abilities within
normal limits and no diagnosed comorbidity such as ADHD or autism
spectrum disorders. The children had a mean age of 11;2 years (standard
deviation 1;1 years, age range 9;3 — 12;8 years). Around this age the children
supposedly have acquired sufficient reading skills, and their metalinguistic
awareness is developed to such an extent that they are able to reflect on
grammatical features of language. It must be noted that one child dropped out
after three therapy sessions because of poor cognitive skills. Although at the
initial selection, her non-verbal IQ) was within the normal range, on retesting a
nonverbal IQ of 76 was scored. During therapy, she was not able to make the
abstraction from words to Lego® bricks. Consequently, 12 children (8 boys
and 4 girls) completed all measurements and all sessions of the intervention

program.

Table 1: Means, Standard Deviations and Range of Age, and Quotient Scores of the
Wechsler Non Verbal, PP1T-NL and CEI.F-4-INL. Subtests.

Mean SD Range
Age (in months) 13475  13.72 112-154
Wechsler Non Verbal-NL 99.64 10.31 85-116
Peabody Picture Vocabulary Test-NL 88.09 9.70 85-116
CELF Number Repetition Total 82.92 20.60 55-120
CELF Formulated Sentences 83.73 7.99 75-95
CELF Recalling Sentences 71.64 12.19 55-96
CELF Word Definitions 77.75 11.78 55-90
CELF Wotd classes 84.45 13.48 63-110

CELF Understanding Spoken Paragraphs 91.82 8.15 80-105
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Procedure

Comprehensive manuals and protocols were constructed for the assessments
and therapy programme, which were followed strictly. The assessment of 6
children in the first round of the baseline measurements was carried out by the
speech therapist who would also deliver the intervention. The remaining 7
children in the first round of testing and all children in the 4 subsequent rounds
were tested by two research assistants. These assistants were experienced
clinical linguists who were not involved in either the school or the intervention
programme. The assistants scored the tasks and scores were checked and
analysed afterwards by the experimenter. During the whole testing and
treatment period, the speech therapist delivering the intervention remained
blind to the test results. After the intervention programme was completed, the
children did not receive any further speech/language therapy. The retention
assessment was carried out 12 weeks after the last therapy session, again by a
research assistant. Furthermore, relative clauses were not part of the school

curriculum for the duration of the intervention study.

Materials

Description and scoring of the relative clause tasks

Standardized language tests could not be used to measure the progress of
relative clause use, because these norm-referenced tests do not contain enough
items assessing relative clauses and therefore are not sensitive enough.
Therefore, specific tasks were constructed especially to assess the relative clause
types that were targeted in this intervention study. The six tasks that were
developed were always administered in the same order. The three production
tasks were presented first, followed by the two sentence repetition tasks and the
comprehension task. All tasks contained two or three practice items depending

on the difficulty of the task. For all tasks, two balanced A and B versions were
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constructed, which were alternated, in order to suppress a possible learning
effect from multiple presentations of the tasks. The six tasks are described in
detail below. Each examples of the tasks starts with the instruction of the
investigator (IN), followed by the target response (ITR) expected from the

children, in italics.

Task 1: Right-branching OS relative clause completion (10 items).

In this elicited production task, adapted from Novogrodsky and Friedmann
(2000), the children had to complete sentences after a prompt was presented.
Test items were adjusted to participant gender (example 7). Responses were
scored as correct when a relative clause pattern was produced. The relative
clause had to contain a relative pronoun and an inflected verb in clause final

position.

(7) IN: Eén jongen (meisje) koopt een lolly en één jongen koopt een ijsje.
Welk(e) jongen (meisje) zou jij willen zijn?
Begin je antwoord met: Ik kies de jongen (het meisje) ....
TR: die (daz) de lolly koopt.
IN: One boy (gitl) buys a lollypop and one boy (gitl) buys an ice cream.
Which boy (gitl) would you like to be?
Start your answer with: I choose the boy (the gitl).....

TR: that the lollypop buys. (“1 choose the boy that buys the lollypop™).

Task 2: Center-embedded SS relative clause production (10 items).

Because center-embedded relative clauses are difficult to elicit, this task
contained test items with 3 written short sentences(example 8). From these 3
short sentences the children had to construct a sentence with an embedded SS
relative clause. The sentences were first read aloud together by the child and the

research assistant, who pointed at the words. The children were instructed to



175

use all bold printed words (verbs) and not to use the coordinate
complementizer ‘e#’ (and). Responses were scored as correct when a center-
embedded relative clause pattern was produced. The relative clause had to

contain a relative pronoun and an inflected verb in clause final position.

(8) IN: Er is een chauffeur. / Hij draagt een hoed. / Hij zit in de auto.
Begin je zin met: De chauffeur....
TR: die een hoed draagt, it in de anto.
IN: There is a driver. / He wears a hat. / He sits in the car.
Start your sentence with: The driver...
TR: who a hat wears, sits in the car. (“The driver who wears a hat, sits in the

car’).

Task 3: Recreating OS and SS relative clauses (16 items).

This task was based on the subtest ‘Sentence Assembly’ from the Dutch
version of the CELF-4 (Semel, Wiig, & Secord, 2008). The different parts of
the sentences were visually presented in frames in a scrambled and
ungrammatical order (example 9). The test items were read aloud by the child
and investigator. The children had to reconstruct the sentences and were
instructed to start with the underlined word(s) which also had a capital letter.
Responses were scored as correct when the children produced a grammatical

sentence containing a relative clause pattern.

©) [Stefanic | [ dorst | [drnkt water | | die | [ heef |

IN: Begin je zin met: Stefanie....
TR: die dorst heeft, drinkt water.
IN: Start your sentence with: Stefanie ...

TR: who thirst has, drinks water (“Stefanie who is thirsty, drinks water”).
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Tasks 4 and 5: Sentence repetition (12 and 15 items).

Two sets of sentences containing both OS and SS type relative clauses had to
be repeated by the children. Working memory limitations are often seen in
children with SLI. In order to investigate the role of sentence length in a
repetition task, two different sets of sentences with OS and SS type relative
clauses were constructed. The first set contained twelve 7-word sentences and
the second set contained fifteen 12-word sentences. The examples (10) and (11)
show the two relative clause types presented in the 7-word condition.
Responses were scored as correct when a relative clause pattern was produced.
The relative clause had to contain a relative pronoun and an inflected verb in

clause final position.

(10) Hij ziet een vrouw die cake eet. (7 words, OS type)

He sees a woman who cake eats. (He sees a woman who eats cake.)

(11) De clown, die ballonnen opblaast, ziet Marloes. (7 words, SS type)
The clown, who balloons blows up, sees Marloes. (The clown who blows

up balloons, sees Marloes.)

Task 6: Relative clause comprehension (28 items).

In this picture selection task, sentences containing SS and OS relative clauses
were presented to the participants. The children had to select the correct
picture from a set of four pictures. The images were full colour photographs of
scenes with Playmobil® material. Figure 1 shows one of the test items. The
accompanying test item of an embedded SS type relative clause is shown in
example (12). Responses were scored as correct when the child selected the

correct picture.
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Figure 1: Example of one test item from the relative clause comprehension task.

(12) De jongen, die naar de kinderen wijst, draagt een pet.
The boy, who to the children points, wears a cap.

(“The boy who points to the children wears a cap”).

Intervention program

The children received a total of 10 individual therapy sessions lasting 30
minutes each, twice a week during 5 weeks. All therapy sessions were
protocolled in a therapy manual which was followed strictly. First, the children
were introduced to the concept that words could be represented by Lego®
bricks in different shapes, sizes and colors. The children also practiced with
exercises aimed at the identification of different clause types and conjunctions
in written and spoken language. When the concepts and procedures of the
intervention program were understood, the children started building simple
declarative sentences consisting of a subject, verb and object. Subsequently,
more elements such as prepositional phrases, plural nouns and subject-verb

agreement were introduced. The next step was to build coordinated sentences
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by connecting two main clauses with an arched brick (a bridge). An example of
a coordinated sentence built with Lego® bricks can be seen in Figure 2. Next,
the children learned that this sentence could be shortened by deleting the
superfluous subject in the second main clause. This operation resulted in a
sentence containing coordination with reduction, as is illustrated in Figure 3.
Obviously, the terms ‘coordination’ and ‘subordination’ were not used with the
children. Instead, these sentences were called ‘bruggetjeszinnen’ (bridge sentences).
When the children performed well on building coordinated sentences, right-
branching (OS) subject relative clauses were introduced. As can be seen in
Figure 4, these relative clauses were built on the base plate on a lower level than
the main clause. The bridge was used to connect the main clause with the
relative clause. The last step in the intervention program was reserved for
building center-embedded (SS) subject relative clauses. Two bridges were used
to express subordination and center-embeddedness. The first bridge connected
the main clause to the lower relative clause. A second bridge was needed to
connect the relative clause to the second part of the main clause again. This
extra bridge was called a ‘comma bridge’, and was placed between the two
inflected verbs of the relative clause and the main clause. An example of a
center-embedded (SS) type relative clause can be seen in Figure 5. The ‘comma
bridge’ was depicted by a small corner brick on top of the arched brick. The
children easily understand this concept, because in running speech it is natural
to pause at that point in the sentence, and in written text a comma is often
placed between two inflected verbs.

During intervention, the children did not have to memorize the
functions of the different colors, bricks and bridges. They always had a crib
sheet with pictures of all the bricks and examples of their functions at hand.
Intervention was mostly oral, although minor reading and writing activities
were included in the intervention. While building their sentences, the children

could add, move and remove bricks. A new sentence could also be constructed
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on the base plate below the previous one, so the two sentences could be
compared. Another option was to check possible differences between
sentences built by the child and therapist. Conversations, short stories and
pictures were used to elicit relative clauses during therapy. Each therapy session
also had a game activity to consolidate the target sentences. The children did
not practice with relative clauses outside of the therapy sessions and no

homework was given.

N N IO

Het meisje liggt op het bed en het meisje kijkt uit het raam

The qirl lies on the bed and the aqirl looks out the window

Figure 2: Coordinated sentences built with Lego® bricks.

Rt at.— 2o
Het meisje ligt op het bed en kijkt uit het raam

The qirl lies on the bed and looks out the window

Figure 3: Coordination with reduction sentence built with Lego® bricks.

: o
De man kijkt naar de vrouw e

die de hand aait
The man looks at the woman that the dog strokes

(The man looks at the woman that strokes the doag)
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Figure 4: Sentence built with Lego® bricks containing a right-branching OS type

relative clause.
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De man die de hond aait ‘ kijkt naar de vrouw
The man that the dog strokes looks at the woman

(The man that strokes the dog, looks at the woman)

Figure 5: Sentence built with Lego® bricks containing a center-embedded SS

type relative clause.

Results

The results (scores and significant differences between measurements) on the
repeated baseline, post-therapy and retention measurements of the 6 relative
clause tasks are presented in Table 2. Because the participant group was small
and the data violated the assumptions for a GLM analyses on repeated
measures, non-parametric tests were used. The differences between the five
measurement points were analyzed with Friedman’s non-parametric ANOVA,
using the exact statisticc. When Friedman’s tests reached significance,
subsequent post-hoc Wilcoxon signed rank tests were used. A Bonferroni
correction was applied for all post-hoc tests, as a result of which, all effects are
reported at a .0125 level of significance. The effect size » was computed by
dividing the Z-score by the square root of the total observations (Field, 2009).
An effect size r from .10 to .30 represents a small effect, from .30 to .50 a

medium effect and beyond .50 a large effect.
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Table 2: Mean and Standard Deviations of the Raw Scores and Maximum Score (Max
Score) on the Relative Clause Tasks at the 5 Measurement Points (T7-135).

RC tasks Max Pre- Post- Retention
Score  therapy therapy
T1 T2 T3 T4 T5
M M M M M
(SD) (D) (SD) (§D) (SD)
Relative clause production
OS Completion 10 6.25 7.83 8.08 9.42%% 8.75
(2.05)  (217) (1.51)  (0.90) (1.14)
SS 10 1.75 3.00 3.00 7.08%* 7.00
Composition (3.25)  (3.80) (4.00)  (4.23) (4.20)
Recreation 16 6.50 8.00 9.25  11.42%* 12.33
(4.23)  (4.05) (4.05)  (3.50) (3.63)
Relative clause repetition
Repetition 12 1142 1092 11.25 11.00 11.50
7 word (1.17) (131 (1.22) (1.13) (0.80)
Repetition 15 9.25 9.58 9.75 10.75 11.83
12 word (3.72) (485 (3.96)  (3.30) (3.46)
Relative clause comprehension
Comprehension 28 19.25 1825 2117  20.17 21.67
(2.30)  (290) (237  (1.75) (2.19)

Note. **p < .07 between T3 (last baseline measurement pre-therapy) and T4

(measurement directly post-therapy)

Regarding the OS Completion task, analysis with Friedman’s ANOVA
showed that the scores of the children between baseline measurements, pre-

and post-therapy tests and the final retention measurement did change
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significantly (y2(4) = 20.72 and p < .001). Post-hoc Wilcoxon tests indicated
that no significant difference was found between T1 (Median (Mdn) = 6.50) and
T2 (Mdn = 8.50) (Z = -1.86, p = .070, and r = -0.38). This was also the case
between T2 (Mdn = 8.50) and T3 (Mdn = 8.00) (£ = -.23, p = .855, and r = -
0.05). However, post-therapy the difference was significant between T3 (Mdn =
8.00) and T4 (Mdn = 10.00) with Z = -2.41, p = .008, and r = -0.49. The
difference in scores post-therapy at T4 (Mdn = 10.00) and the retention
measurement at T5 (Mdn = 9.00) was not significant (Z = -1.93, p = .047 and r
= -0.39). In summary, the children did not improve between the three baseline
measurement points, but directly post-therapy a significant gain was found,
which was maintained 12 weeks later.

With respect to the 88 Composition task, Friedman’s ANOVA yielded a
significant difference between measurements, y2(4) = 31.40, p < .001. Post-hoc
Wilcoxon tests indicated that no significant difference was found between T1
Mdn = .00) and T2 (Mdn = .50) (Z = -1.68, p = 125, r = -0.34). The same
result was found between T2 (Mdn = .50) and T3 (Mdn = .00) (Z = .00, p =
1.00 and r = -0.00). Post-therapy the difference was significant between T3
(Mdn = .00) and T4 (Mdn = 9.50) with Z = -2.83, p = .002 and r = -0.58. The
difference in scores post-therapy (T4, Mdn = 9.50) and the retention
measurement (T5, Mdn = 9.50) was not significant, with Z = -.264, p = .984
and r = -0.05. The children did not improve between baseline measurements,
but pot-therapy a significant gain was found that was maintained at retention
measurement.

On the relative clause Recreation task, Friedman’s ANOVA yielded
significant differences over time, ¥(4) = 34.40, p < .001. Post-hoc Wilcoxon
tests indicated that no significant difference was found between T1 (Mdn =
7.00) and T2 (Mdn = 7.50) (Z = -1.58, p = .134, and r = -0.32) and neither
between T2 (Mdn = 7.50) and T3 (Mdr = 10.00) (£ = -1.36, p = .203, and r = -
0.27). Post-therapy, the difference was significant between T3 (Mdn = 10.00)
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and T4 (Mdn = 11.50) with Z = -2.67, p = .006 and r = -0.54. The difference in
scores directly post-therapy (T4, Mdn = 11.50) and the retention measurement
(T5, Mdn = 12.00) was not significant (Z = -1.72, p = .057, and r = -0.35). On
this third production task the children made significant gains post-therapy,
which were maintained 12 weeks later.

The two sentence repetition tasks yielded different results. On the
Repetition task (7 words), analysis with Friedman’s ANOVA showed that the
children obtained significantly different scores over time, x%(4) = 13.08, p =
.006. Post-hoc no significant difference was found between T1 (Mdnr = 12.00)
and T2 (Mdr = 11.50) (Z = -1.51, p = .250, and » = -0.31). Also no significant
difference was found between T2 (Md» = 11.50) and T3 (Mdn = 12.00) (Z = -
2.00, p = 125, and r = -0.41). Post-therapy the difference was not significant
between T3 (Mdn = 12.00) and T4 (Mdn = 11.00) (Z = -1.73, p = .250, r = -
0.35). The difference between post-therapy scores (T4, Mdr = 11.00) and
retention measurement (T5, Mdn = 12.00) was also not significant, with Z = -
2.45, p = .031, and r = -0.50. On the Repetition (12 word) task, Friedman’s
ANOVA yielded significant differences, ¥%(4) = 17.51, p = .001. Post-hoc
Wilcoxon tests indicated that no significant difference was found between T1
(Mdn = 11.00) and T2 (Mdn = 12.00) (Z = -.54, p = .652, and r = -0.11). The
same result was found between T2 (Mdr = 12.00) and T3 (Mdn = 11.00) (Z = -
30, p = .848, and r = -0.06). Post-therapy the difference was not significant
between T3 (Mdn = 11.00), and T4 (Mdn = 10.50) (Z = -2.16, p = .047, r = -
0.44). The difference in scores directly post-therapy (T4, Mdn = 10.50) and the
retention measurement (T5, Mdn = 13.00) was also not significant, with Z = -
2.14, p = .043, and r = -0.44. Although the initial Friedman’s ANOVA for both
sentence repetition tasks was significant, no significant changes were found
between the measurement points we were interested in.

With respect to the Comprebension task, Friedman’s ANOVA showed a
significant difference over time, y2(4) = 15.16, p = .002. Post-hoc Wilcoxon
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tests indicated that no significant difference was found between T1 (Mdn =
19.50) and T2 (Mdn = 19.00) (Z = -1.28, p = .236, and » = -0.26). The
difference was also not significant between T2 (Mdr = 19.00) and T3 (Mdn =
21.00) (Z = -2.32, p = 018, and r = -0.47), and neither between T3 (Mdn =
21.00), and T4 (Mdn = 20.50) (Z = -1.01, p = .355, and r = -0.21). The
difference between post-therapy scores (T4, Mdrn = 20.50) and the retention
measurement (I'5, Mdn = 22.00) was also not significant, with Z = -1.86, p =
067, and r = -0.38. Although Friedman’s ANOVA for the comprehension task
was significant, no significant differences were found between the measurement

points relevant for the present study.

Discussion

The purpose of this study was to examine the efficacy of the metalinguistic
‘Metataal’ approach for older school-age children with SLI. This intervention
study made use of a repeated-baseline design and targeted the production of
OS and SS type subject relative clauses. Relative clauses were chosen because
older children with SLI still experience difficulties with these types of complex
sentences. Furthermore, if the children would improve on such difficult and
complex structures, the intervention approach would also be suitable to
remediate other, less complex targets. Our prediction was that the children
would not improve during the baseline measurements, but that a significant
increase in scores would be observed post-therapy. We also predicted that the
significant gains would be maintained at a retention measurement 12 weeks
later.

In the present study, our predictions were partly confirmed. Post-
therapy, improvement was not observed on all the relative clause tasks that
were administered. The results indicate that the 5-week intervention program

was indeed effective for the production of relative clauses. As predicted, no
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improvement was found on any of the tasks during the three baseline
measurements, but immediately post-therapy, significant gains were found on
all three relative clause production tasks. Moreover, this progress was
maintained 12 weeks later. Contrary to our prediction, the children did not
improve on the two relative clause repetition tasks and the comprehension task.

Although we did not have a control group in our study, it is quite
plausible that the improvement in relative clause production is an effect of the
5-week intervention. As no significant improvement was seen during the three
baseline measurements, the significant gains between the pre- and post-therapy
measurements cannot be attributed to a test-retest effect due to a repeated
administration of the tasks. This conclusion is strengthened further by the fact
that also no significant differences were found between the post-therapy and
retention measurements. Another argument for our conclusion that the
intervention accounted for the improvement is the fact that the children
specifically advanced on the production tasks only, and relative clause
production was indeed the substance of the intervention program. Finally, if
the improvement of the children would have been due to a test-retest effect, we
would expect to see this improvement on a// the different relative clause tasks,
which clearly was not the case.

Concerning the sentence repetition tasks, at first measurement most
children already performed at ceiling on the 7-word task. This task proved to be
too easy. The children were able to repeat the target relative clauses as long as
the sentences were short, although they did make omission and substitution
errors. On the other hand, the 12-word sentence repetition task turned out to
be very difficult. Although the children often were not able to fulfil the
minimum requirements (i.e., realization of a relative pronoun and correct verb
placement in the relative clause), they mostly did succeed in correctly conveying
the meaning of the sentences. For instance, a phrase such as “the clown that

has a balloon” was changed into “the clown with a balloon”. Apparently, the
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children were able to process the sentences correctly, but failed to reconstruct
the target sentences. This result fits in with the very poor results on the CELF-
4-NL Recalling Sentences subtest (see Table 1) in this study. We can conclude
that five hours of therapy targeted at relative clause production in children with
SLI certainly did not improve their sentence repetition abilities. Although a
sentence repetition task has considerable diagnostic value in identifying
language disorders (Hesketh, Riches, & Vance, 2012; Seeff-Gabriel, Chiat, &
Dodd, 2010), such a task apparently is not a suitable instrument to measure
therapy gains in an intervention study.

The absence of significant gains on the sentence repetition tasks was also
found for the relative clause comprehension task. This result is not that
surprising, because the intervention program was mainly oriented towards
remediation of relative clause production. During therapy, the semantics of
relative clauses (i.e., giving extra information about a noun) did receive some
attention, but most time was devoted to production training. This result
contrasts with Camarata, Nelson, Gillum, and Camarata (2009), who found that
children with SLI made significant gains in language comprehension when
exposed to language intervention focused on production. Possibly, we did not
find such result, because in our study children received only five hours of
treatment in five weeks, whereas in the Camarata et al. (2009) study,
intervention amounted to 24 hours in 12 weeks. However, we did observe
changes in scores on the comprehension task over time. Half of the children
obtained lower scores post-therapy than at the last baseline measurement. We
interpret this dip in scores as a transitory phase of uncertainty resulting from
the intervention. This pattern would fit a U-shaped learning curve. When
children acquire new knowledge, they tend to apply that knowledge also in
contexts that are an exception to the rule, as a result of which performance
temporarily worsens. A well-known example is the past tense

overgeneralization of regular verb inflection to irregular verbs. Such patterns
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are commonly seen in language acquisition, and reflect actual learning behavior.
In our study, the observed uncertainty in the relative clause comprehension task
had dissolved again at the retention measurement three months later.

A point that is not often discussed in metalinguistic intervention studies
is that, although children with SLI have poorer metalinguistic skills than
typically developing children (Kamhi & Koenig, 1985; Menyuk, 1993), these
skills are in fact employed to remediate grammatical problems in a
metalinguistic approach. It is possible that metalinguistic intervention also
enhances the metalinguistic awareness in children with SLI. Metalinguistic
abilities were not tested in the present study, but improvement of metalinguistic
skills could be a side effect of the intervention. Assessment of metalinguistic
skills pre- and post-therapy could be included in future studies in order to
answer this question.

In any case, this intervention study has shown that a relatively short
training period of five weeks with only five hours of treatment resulted in a
significant improvement of relative clause production in older school-age
children with SLI. Furthermore, the medium to large effect sizes of the post-
hoc comparisons between pre- and post-therapy and retention measurements
render these results also clinically relevant. We have no concrete evidence that
the children started using more relative clauses in their spontanecous speech.
However, the speech therapist observed that during storytelling exercises and in
conversation, the children seemed to use more relative clauses than before. The
children also started noticing the relative clauses uttered by their teachers. Of
course, this evidence remains anecdotal. In a future study the collection and
analysis of language samples pre- and post-therapy would be a proper
procedure to see whether relative clause use also improves in an unstructured
setting.

The motor and tactile/ kinesthetic dimensions of the ‘Metataal’ approach

can be regarded as a valuable addition to the metalinguistic approaches studied
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thus far. The children thoroughly enjoyed working with the material. Some
children wanted to use the bricks in the classroom and asked why they had not
started using them much eatlier on. The three-dimensional characteristics of the
‘Metataal’ approach certainly added to their understanding of the grammatical
features of the relative clauses. Furthermore, written language can be used
together with the Lego® bricks, but this is not necessary. Therefore, the
children with SLI that are also poor readers can work with the material as well.
Hopefully, the positive results of this study will lead to further research with
other grammatical targets, and in different therapeutic settings. The approach
may also be effective in a group therapy setting or even in a classroom
situation. Other groups of children with language impairment might also
benefit from the intervention, such as bilingual children with SLI or children
with co-morbidity. A question for further research is what really constitutes the
active ingredient in the ‘Metataal’ program. It is possible that just the extensive
exposure or practice with was already enough to obtain positive gains. Future
studies using a randomized control trial with participant groups assigned to a
‘Metataal’ condition compared to an extended exposure condition (usual cate)
would be most informative.

To conclude, this intervention study supports the evidence that
grammatical skills in older school-age children with SLI can still be remediated
with direct intervention using a metalinguistic approach. Therefore, the current
tendency to diminish direct intervention for older children with SLI, as well as
shifting treatment goals from grammatical targets and vocabulary to the training

of compensation strategies should be reconsidered.
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Chapter 6

General discussion and conclusions

In this dissertation, the results of a longitudinal study of two age-groups of
Dutch-speaking children with SLI and an intervention study examining a
metalinguistic approach for older school-age children with SLI are reported.
The starting point for this study was that, to date, knowledge on the
grammatical development of Dutch school-age children with SLI has remained
limited. Furthermore, research on the effectiveness of interventions for older
school-age children with SLI has also remained scarce. The general opinion in
the Netherlands is that grammatical development in children with SLI beyond
age 7 (Grade 3) is very limited and language intervention for these children is
unlikely to make a difference. These assumptions are largely based on
unsubstantiated notions of critical/sensitive petiods for language acquisition in
children with SLI. Therefore, the goal of the present study was to gain more
insight into the grammatical development of children with SLI between the
ages 6 and 10 years and to explore prospects for language intervention in
school-age children with SLI, aged 10 and older.

This thesis focused on three main research questions. The first question
on the development of grammatical skills of school-age children with SLI was
addressed in Chapters 2 and 3. The second question on the relationship
between grammatical development and speech disfluencies was addressed in
Chapter 4. The third question on the trainability of grammatical skills in older
school-age children with SLI was addressed in Chapter 5. In the following
sections the answers to these questions will be finally discussed in perspective
of a theoretical framework highlighting the debate on delay versus deviance, the
role of the lexicon and speech fluency and the effectiveness of metalinguistic
and multimodal intervention. Moreover, some clinical implications and

suggestions for further research will be presented.



196

Delay versus deviance

The delay versus deviance issue was addressed in Chapter 2 by examining
grammatical development longitudinally in Dutch school-age children with SLI
between the ages 6 and 8 years. Grammatical complexity and correctness were
analyzed in narratives elicited with a story generation task. In addition, the use
of dummy auxiliaries was investigated. Overuse of these dummy verbs has been
reported frequently in studies on Dutch SLI (de Jong, 1999; de Jong, Blom &
Orgassa., 2013; Orgassa, 2009) and can be regarded as a sign of delay or
immaturity in grammatical development.

The results showed that the children with SLI were outperformed by the
age-matched (CA) control group on mean length of utterance (MLU) at all
three time points, but on the use of relative clauses only at age 8 years. On the
other complexity measures, no group differences were found. The SLI group
performed similarly to the LA group on standardized tests and MLU, thus
demonstrating a two-year language delay. However, on correctness (i.c., verb-
related errors and non-verb related errors), the SLI group was outperformed by
both the age-matched (CA) group and the language-matched (LA) group at all
three time points. This result best fits a delay-within-delay pattern (Rice, 2003),
as the level of grammatical correctness in children with SLI does not even reach
that of LA controls who are two years younger. Moreover, within the SLI
group, grammatical correctness measures indicated a larger delay than the
development of vocabulary and sentence comprehension.

In addition, the SLI group showed no development (i.e., decrease) in the
use of dummy auxiliaries. This pattern did not resemble either of the control
groups and might therefore be labelled as a deviance pattern. Grammatical
development in the SLI group constituted a complex picture, consisting of
diverging developmental patterns for the different measures of complexity and

correctness. The magnitude of the delays varied for the separate measures and
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also changed over time. Therefore, it can be concluded that the children with
SLI do not just show simple delays in their language development. Their
developmental trajectories rather demonstrate atypical language learning
(Thomas, 20006), which is perhaps the best characterization of language
development in SLI. Nonetheless, a positive note is that the SLI group showed
continuous progress on the grammatical complexity and correctness measures

between the ages 6 and 8 years and no evidence for total stagnation was found.

Role of the lexicon

The relation between lexical and grammatical development in older school-age
children with SLI was studied in Chapter 3. In typical language acquisition,
lexical development is predictive of grammatical development (Bates &
Goodman, 1997; Marchman & Bates, 1994; Tomasello, 2003). Although there
is some evidence for a similar relationship between vocabulary and grammar in
clinical groups (Marchman, Saccuman, & Wulfeck, 2004; McGregor et al.,
2012), this relationship has so far not been studied longitudinally in school-age
children with SLI. Grammatical development of children with SLI between the
ages 8 and 10 years was investigated by analyzing grammatical complexity and
correctness. Next, the relationship between lexical knowledge (i.e., scores on
three vocabulary tests) and grammar was examined in the SLI group with
correlation analyses.

The SLI group showed progress between the ages 8 and 10 years on all
complexity measures. Percentages of dummy auxiliaries and verb-related errors
decreased, but a stagnation was observed for non-verb related errors. As
compared to the CA group, the 10-year-old children with SLI produced fewer
complex sentences, among which complex-compound sentences (i.e., sentences
containing two or more independent clauses combined with one or more
dependent clauses). On the correctness measures, the SLI group was

outperformed by both control groups at all three time points. The cortelation
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analyses showed that individual grammatical correctness scores of the children
with SLI were predicted by their vocabulary knowledge, most markedly so for
non-verb related errors and the use of dummy auxiliaries.

The findings suggest a double deficit in children with SLI. On the one
hand, processing difficulties appear to limit the use of complex syntax, and, on
the other hand, the observation that non-verb related errors do not remit hints
at incomplete linguistic knowledge. Furthermore, results of the correlation
analyses were argued to be compatible with the declarative/procedural model
of lexicon and grammar (Ullman, 2001, 2004) and with the procedural deficit
hypothesis for SLI (Ullman & Pierpont, 2005). The declarative/procedural
model posits that the mental lexicon and grammar are both subserved by two at
least partially distinct memory systems in the brain. The procedural memory
system is supposed to subserve rule-governed aspects of language (ie.,
grammar), and the declarative memory system underlies explicit episodic and
semantic (lexical) knowledge. According to the procedural deficit hypothesis
(Ullman & Pierpont, 2005), the grammatical deficits in SLI can largely be
explained by deficits in the procedural memory system. Children with SLI are
claimed to have an impaired procedural memory system, leading to deficits in
implicit sequence learning and grammar. However, the declarative memory
system, which supports the acquisition of vocabulary, is supposed to remain
largely intact in children with SLI. Therefore, it is suggested that they can
compensate the procedural impairment by storing grammatical forms and
learning grammatical rules explicitly in declarative memory. Given that the
lexicon is supported by declarative memory, a well-developed vocabulary would
suggest a high capacity for compensation of a procedural deficit by the
declarative system. The correlation analyses in this study lend some support to

this line of reasoning.
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Role of speech fluency

It has been suggested in the literature that the analysis of speech disfluencies
can offer a window on sentence formulation problems in older school-age
children with SLI, even when their grammatical accuracy is fairly high
(Finneran, Leonard, & Miller, 2009). Therefore, in Chapter 4, speech
disruptions were investigated in the older school-age children with SLI, aged 8
to 10 years. The narratives were examined for frequencies, types and syntactic
distribution of disfluencies. Results showed that the SLI group exhibited more
stalls than the CA and LA groups, but that the groups did not differ on
revisions. Frequencies and types of disfluencies in the SLI group resembled
those of the LA group more than those of the CA group. The syntactic
distribution of disfluencies followed the same pattern in all three groups:
highest frequencies were found at utterance-initial position, followed by clause-
initial, phrase-initial, and word-initial position. However, the SLI group had
more disfluencies than CA peers at word-initial positions, suggesting that
problems with lexical retrieval may contribute to their disfluency. Over time,
only silent pauses decreased in the SLI group. The higher disfluency rates in the
SLI group were regarded to reflect their compromised expressive language
skills. It was concluded that, although some improvement in fluency was seen,
sentence formulation remained challenging for older school-age children with
SLI. The higher disfluency rates also hint at processing difficulties in the SLI
group. Apparently, the children need more time to construct syntactic frames

and retrieve lexical items.

Effectiveness of metalinguistic intervention

The effectiveness of intervention for older school-age children with SLI was
addressed in Chapter 5. Based on the grammatical profiles obtained from the
first two studies, the production of relative clauses was selected as intervention

target. Twelve school-age children with SLI (age range 9;3 — 12;8 years)
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participated in a pilot-study using a quasi-experimental multiple-baseline design.
In a metalinguistic intervention approach, called ‘Metataal’, grammatical rules
were taught explicitly. In addition to using visual support, which is common
practice for metalinguistic approaches, motor and tactile/kinesthetic support
was provided. The present study used Lego® blocks in different shapes and
colors to represent word categories and grammatical functions. The children
effectively learned to build complex sentences with the blocks.

Five hours of individual therapy in five weeks produced significant
progress on the relative clause production tasks, but not on the comprehension
task. The gains on the production tests were also maintained three months
later. It was concluded that the motor and tactile/kinesthetic dimensions of a
multimodal approach were a valuable addition to the existing metalinguistic
intervention methods. The study provides evidence that metalinguistic
intervention is effective in remediating grammatical difficulties in children with
SLI, aged 9 and over. The current policy to reduce intervention for children

with SLI in the higher primary grades should therefore be reconsidered.

Synthesis of the findings

Concerning the delay versus deviance debate that was addressed in Chapter 2, it
can be concluded that such a strict dichotomy does not do justice to the wide
range of developmental patterns that were found in the first two studies. A
delay-within-delay pattern partly suits the data, but labels such as ‘atypical
development’ or ‘atypical learning’ may be even more appropriate for the
observed irregular growth trajectories in the SLI groups. The children with SLI
showed selective delays in complex syntax (i.e., relative clauses and complex-
compound clauses), larger than expected delays on verb-related and non-verb
related errors, with stagnation for the non-verb related errors. Moreover, the
use of dummy verbs showed a stagnation up till age 8 years, and a subsequent

decrease between the ages 8 and 10 years. The overall picture arising from the
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analysis of grammatical development in children with SLI between the ages 6
and 10 years supports the view that SLI is a dynamic condition with profiles
changing over time (Conti-Ramsden & Botting, 1999; Van Weerdenburg,
Verhoeven, & van Balkom, 2000).

An intriguing finding of this longitudinal study of grammatical
development was that over time, more progress was found on verb-related
errors than on non-verb-related errors. In the literature, the verb morphology
problems of children with SLI are often emphasized (for overviews, see
Leonard, 1998; Schwartz, 2009). Although the Dutch verb paradigms are only a
little richer than is the case for English, this result indicates that studying SLI in
many different languages is necessary to get a good grip of the symptoms of
SLI across languages. Possibly, the fact that the Dutch inflectional system is
slightly richer and a little more salient than the English system makes Dutch
verb paradigms easier to learn. English has only one morpheme for present
tense (-5) and one for past tense (-ed), whereas Dutch has two morphemes for
present tense (-# and -e#) and two for past tense (-#¢/-de and -ten/-den). In
learning verb inflection, children are supposed to benefit from the richness of
the inflectional system, as well as from the saliency of the grammatical
morphemes. Such an explanation would combine the sparse morphology
hypothesis (Leonard, 1987) and the surface hypothesis (Leonard, 1989).

The stagnation in non-verb related errors may be explained by the
‘interface’ characteristics of the elements involved. The correct use of
pronouns, determiners and (pronominal) adverb ‘er’ (there) is not exclusively
guided by grammatical rules, but also by discourse/pragmatics-related
constraints. The complexity of these grammatical elements may render them
more difficult to learn or more difficult to process, both of which can be
expected to lead to (more) errors. Another explanation may be found in the
perceptual salience of the grammatical elements at stake. Dutch determiners,

most pronouns, and (pronominal) adverb ‘er’ (there) are monosyllabic words
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that are often pronounced with unstressed, schwa-like vowels. These
phonologically weak morphemes representing abstract grammatical features are
harder to identify and consequently more difficult for children with SLI
(Leonard, 1989).

In the four studies in this dissertation, several indications were found for
processing limitations in the SLI group. Firstly, both SLI groups performed
pootly on the Kaufman sequential memory tests compared to LA and CA
control groups (see Chapter 2 and 3). Secondly, the children with SLI produced
fewer complex sentences than theit CA/LA peers, especially sentences with
relative clauses and complex-compound clauses. This suggests that they have
the competence to construct such sentences, but that it is difficult for them to
do so. Conceivably, processing limitations hamper the production of these
lengthy and complex sentences types. A third observation suggestive of a
processing limitation is that the (older school-age) children with SLI had more
speech disfluencies than their CA peers and to some extent also when
compared to their LA peers. These higher rates of disfluencies are regarded to
reflect difficulties in sentence formulation. The SLI group demonstrated higher
word-initial disfluency rates, which can be related to impaired lexical retrieval.
Furthermore, the children with SLI also had more (stutter-like) part-word
repetitions than their CA peers, which are interpreted by Guo, Tomblin, and
Samelson (2008) to reflect difficulties in accessing the phonological form of
words. Finally, support for processing difficulties explaining the language
problems in SLI also comes from the metalinguistic intervention study
‘Metataal’ (Chapter 5). The investigation of grammatical development
demonstrated that the children with SLI performed poorly on relative clause
production (Chapter 2). The same result has been found in many different
studies for different languages (for an overview, see Jensen de Lopez, Sundahl
Olsen, & Chondrogianni, 2014). However, the ‘Metataal’ intervention study

(Chapter 5) suggests that children with SLI can learn to produce relative
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clauses, when the processing load is reduced by offering visual support.
Working memory limitations have often been reported for SLI (Montgomery,
Magimairaj, & Finney, 2010). According to Coco, Garratfa, and Branigan
(2012) these working memory limitations affect relative clause production in
children with SLI. To complete this line of reasoning, working memory
performance in children with SLI have been shown to benefit from visual
support (Quail, Williams, & Leitao, 2009). In conclusion, the findings from the
different studies in this thesis offer some support for processing limitations in

children with SLI.

To conclude, the answers to the research questions in this thesis end in
three important take home messages. First, the longitudinal examination of
grammatical development in older school-age children between the ages 6 and
10 years does not reveal patterns of (total) stagnation. On the contrary; the
children demonstrate continuous development with regard to grammatical
complexity and correctness. Secondly, speech disfluencies reflect sentence
formulation difficulties in older school-age children with SLI. Supposedly,
difficulties in constructing syntactic frames and in lexical retrieval both
contribute to the observed higher disfluency rates in children with SLI. Thirdly,
school-age children older than 10 years can (still) benefit from a metalinguistic

intervention approach aimed at improving their grammatical skills.

Clinical implications

A number of findings of this dissertation are relevant for clinical practice. In
the ‘Metataal’ intervention study, evidence was presented that an intervention
based on a metalinguistic approach can improve production of relative clauses
in older school-age children with SLI. Five hours of therapy in a 5-week
intervention program vyielded significant improvement on tests measuring

relative clause production. Relative clauses were chosen because it could be



204

considered a challenging target. If the program would be effective for these
targets, it probably will also work for other grammatical constructions.

Currently, the bulk of speech therapy in special education for children
with SLI is allocated to pre-schoolers and school-age children up to 7 years of
age. Resources for children in the higher grades are rather limited. However, a
metalinguistic and multimodal approach promises to be effective in resolving
the (remaining) grammatical difficulties of children in the higher grades of
primary school. This asks for a reconsideration of the provision of speech
therapy for the children with SLI in these grades.

Conceivably, the provision of speech therapy could follow a U-shaped
pattern, starting with intensive therapy for the pre-schoolers with SLI, lasting
up to age 6 or 7 years. In the following years, when reading, spelling and
arithmetic become dominant in the curriculum, speech therapy might be less
intensive, to be intensified again in the final primary school years, between the
ages 10 and 12 years. At that age, most children have reached an appropriate
reading level and have obtained sufficient metalinguistic skills to benefit from a
metalinguistic therapy approach. Metalinguistic therapy could then be provided
in different ways: individually, in small groups, or perhaps in classroom settings.
Therapy in a class-room setting would probably be most cost-effective.
Metalinguistic training could be supported further by the development of
special adaptive apps, enabling students to practice at their own level, providing
feedback, and choosing the next practice levels. Perhaps, in the near future
apps with speech recognition can be developed that can also be used to
evaluate the answers of the students. Of course, identifying the most efficient
and effective form(s) of intervention for these age groups demands further
research.

Importantly, the results of this study suggest that vocabulary expansion
in children with SLI should constitute a substantial part of the curriculum in

schools for children with SLI. The findings reported in Chapter 3 showed that
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lexical knowledge is strongly correlated with grammatical correctness and the
use of dummy verbs. When vocabulary scores increase, grammatical error rates
and the use of dummy verbs decrease accordingly. Obviously, correlation does
not tell us anything about the direction of causation (if any), but a plausible
interpretation may be that a strong vocabulary may help overcome grammatical
weakness. Vocabulary skills are generally considered to be a relative strength in
children with SLI, as compared with their morphosyntactic deficits and are
therefore not always regarded as problematic and needing extra attention.
However, vocabulary expansion benefits language comprehension and the
ability to express oneself. A causal relationship between vocabulary and
grammar should be examined further.

Additionally, the grammar profiles of Dutch school-age children with
SLI between the ages 6 and 10 years obtained in this study may be helpful for
practitioners to select appropriate targets for speech and language therapy. It
can be difficult to select appropriate intervention targets for certain age levels.
For instance, dummy auxiliaries, which can be regarded as a prominent
characteristic of Dutch SLI, did not decrease between the ages 6 and 8 years.
However, a decrease was found between the ages 8 and 10 years. Possibly,
dummy verbs are used as an economy ‘strategy’ until verb inflection paradigms
are acquired for the most part, after which the use of dummy verbs gradually
becomes superfluous. Thus, it may not be necessary to treat the overuse of
dummy verbs, as their use will gradually fade out.

Finally, this dissertation shows that the analysis of narratives offers the
clinician valuable information on the language skills of the children that cannot
be obtained with standardized tests. A narrative analysis can inform
practitioners on grammatical complexity and grammatical correctness, the
quality of vocabulary, speech fluency, and on the expression of coherence and
cohesion. This information can be used for diagnostics, the selection of

appropriate therapy goals and the evaluation of intervention. Furthermore, a
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narrative task is usually not tiresome for children, as they generally like
storytelling. Although transcription and coding of a natrrative sample can be
laborious, the valuable information that can be derived from a narrative analysis
is worth the effort. It is therefore advisable to invest in a further development
of tools that can facilitate narrative analysis (lexical, grammatical, discourse
structural) for speech therapists (and researchers).

Suggestions for further research and future directions

This study demonstrated that analyzing the language profiles / development of
6-10 year old children with SLI contributes to a better understanding — both
theoretically and clinically — of the impairment. It is expected that investigation
of grammatical development in even older children, adolescents, and adults will
provide more valuable information on issues such as compensation strategies,
fossilization, trade-offs between semantic complexity and grammatical
correctness, and fluency breakdowns, adding to our knowledge of language
impairments in these age groups.

There is an urgent need for intervention studies addressing the language
difficulties of children with SLI. The government and health insurers ask for
evidence-based practice, and in the light of recent, extensive austerity measures,
the demand for evidence of effectiveness of interventions becomes stronger
and stronger. Moreover, practitioners themselves also want to know whether
their approaches are effective. In this light, studies showing that certain
approaches do not work deserve publication just as much as those that show
their effectiveness. Furthermore, to this day, studies addressing the efficacy of
intervention approaches aimed at language comprebension hardly exist. This is a
gap that will have to be filled in the near future. The results of such
intervention studies also have to be made available to the field and have to be
translated into methods that can be (effectively) implemented in actual practice.

The rapid development in new technologies (tablets, apps, and virtual learning
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environments) can boost innovation of therapeutic techniques and methods,
such as telepractice and adaptive software supporting intervention.

Well-designed intervention studies can also be wvaluable from a
theoretical perspective. Such studies can be very informative on compensation
strategies and atypical learning processes in children with SLI. For instance, as
regards the relationship between vocabulary and grammar reported in this
thesis, intervention studies appear to be an excellent tool to further investigate
the presumed causal relationship between the two.

The above recommendations with regard to research and practice and
their interaction, are possible only if research institutions and institutions
providing care and education to language-impaired individuals work closely
together. In this respect, some promising initiatives have recently been taken in
the Netherlands. However, the collaboration of universities and institutes for
special education with respect to the research agendas, fund-raising, data
collection and making these data available for research purposes should be
expanded further. Because of advances in computer technology, the collection,
storage, and sharing of data has become much easier, especially the aggregation
of behavioral, neurocognitive, and genetic data. Such a large and accessible
database can also reduce the recurring burden on children, schools, and health
care institutions having to provide researchers with new data on a regular basis.

Furthermore, another positive development is that more and more
practitioners graduate at universities and become scientist-practitioners. When
these professionals are employed and facilitated in schools and institutions, they
can coach and supervise practitioners, and thereby increase the amount of
practice-based research. The special schools and health care institutions already
gather large amounts of data on their students and clients. With minor
adjustments to data collection and storage, this information can be used for
practice-based research. Such a practice-based research would entail some

important benefits, such as raising the level of expertise at the schools and
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institutions, easing the dissemination of evidence-based knowledge, and
stimulating an investigative attitude in staff and personnel.

Last but not least, a point that certainly needs more attention is to raise
awareness of SLI (or TOS, TaalOntwikkelingsStoornis in Dutch) in society by
publicity campaigns. More awareness of the impact of SLI on individuals and
society requires information campaigns, using all available media. An
ambassador, such as a famous actor, epitomizing the SLI awareness movement
would be very helpful. However, it is also very important to raise awareness in
clients themselves by means of psycho-education and self-help groups. All too
often, children and adolescents with SLI do not know what having a language
impairment entails and accordingly, they are not assertive enough in dealing
with their language difficulties. By empowering individuals with SLI, they can
also play a role in informing society and raising awareness. Testimonials of
individuals with SLI probably are the most effective and impressive way to
explain to the general public what having a language impairment means.

More awareness of SLI in society could lead to a better understanding of
language impairments and thus aiding acceptance and participation. Children
with persistent SLI are at high risk of poor literacy and educational failure. In
adolescence and adulthood, high rates of unemployment, social isolation and
psychiatric disorder have been found. Therefore it is necessary to invest more
in education, health care, and research for these individuals with SLI, if only for

reasons of cost-effectiveness.
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