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Narrative abilities of Italian preschool children
with Developmental Language Disorder

FrRaNCEsCA BERALDI, GLORTIA GAGLIARDI, MILVIA INNOCENTI

ABSTRACT

Oral narrative skills have shown to be a valid measure of the linguistic competence
of preschoolers and a significant predictor of their academic achievements. A de-
ficiency in this area can lead to long-term sequelae in socio-emotional well-being
in their adult life. This paper aims to provide a complete communicative picture
of narrative discourse produced by monolingual preschoolers with Developmental
Language Disorder (DLD) and typical peers matched by age, taking into account
around fifty verbal and non-verbal features, computed on the spoken productions
clicited by retelling tasks. The main finding is that although traditional standardized
neuropsychological tests fail in capturing communicative deficits of DLD children,
subtle but persistent language production difficulties are demonstrated by speech
disruptions, reduced syntax complexity, and overt gestural signs of discomfort. This
last finding is quite intriguing, considering that self- and hetero-adaptor gestures
result from uneasiness and anxiety, usually escaping awareness. Taken together, the
present results suggest that the observed deficits in DLD are not exclusively linguis-
tic in nature, but may be associated with deficient planning abilities and monitoring
processes difficulties.

KEYwoRDS: Developmental Language Disorder (DLD), preschooler, oral narrative skills.

1. Introduction

Narrative competence, namely the ability to tell structured stories
about something that happened or to recount a fictional plot, describing
the main events as well as the thoughts and the feelings experienced by
the characters, plays a pivotal role in human communication, making it
a crucial milestone in the ontogeny of language function (Karmiloff and
Karmiloft-Smith, 2001). It is a species-specific feature of human beings,
the evolutionary adaptation that distinguishes humans from other ani-
mals (Ferretti ez al., 2018).
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Listening to stories and telling one’s own allows children to not only
practice all levels of spoken language, but to also take part in the social in-
teractions of their community; through stories, children learn to establish
causal/temporal relationships among events, fostering logical thinking and
verbal reasoning.

Despite its pervasiveness in daily life and early acquisition, the pro-
duction of narrative discourses entails a wide range of cognitive capacities
that include memory, attention and executive functions: it requires keeping
in mind the main events of the plot, relating them while navigating time
and monitoring both new and already introduced information, producing
well-formed utterances organized in a coherent way. For this reason, story
generation and retelling tasks are often used by researchers and speech ther-
apists to investigate children’s trajectories of language development, both at
the formal (i.e. phonological or morpho-syntactic) and the functional level
(Bonifacci e al., 2018), emerging as a reliable instrument for the assessment
of language impairments and the prediction of future academic achieve-
ments (Zanchi ez /., 2019).

Therefore, it is not surprising that narrative acquisition is highly vul-
nerable to a variety of developmental disorders: for example, narrative defi-
cits are extremely common in Autism Spectrum Disorders (Westerveld
and Roberts, 2017; Ferretti et al., 2018; Lee et al., 2018), Attention Deficit
Hyperactivity Disorder (Tannock ez al., 1993; Papacliou ez al., 2012) and
hearing-impaired children, with or without cochlear implant (Grifhth ez
al., 1990; Soares et al., 2010; Murri et al., 2015). Difficulties have been also
largely reported in the Developmental Language Disorder (DLD), a clinical
condition for which children can present persistent difficulties in the acqui-
sition and use of language across modalities (i.c. spoken or sign language),
not attributable to hearing or other sensory impairment, motor dysfunction,
and neurological damage or discase (APA, 2013; Bishop ez 4/., 2017), the
condition addressed by this study.

The integration of world and pragmatic knowledge necessary to under-
stand and produce narratives, which requires the application of both linguis-
tic and cognitive abilities, creates a task that is more challenging than sim-
ply engaging in conversation (MacLachlan and Chapman, 1988; Boudreau,
2008). It is widely known, from clinical experience, that these high-level
difficulties remain despite an adequate logopedic treatment of the phono-
logical and morpho-syntactic deficits, possibly leading to long-term reper-
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cussions in socio-emotional well-being in adult life (Norbury and Bishop,
2003; Duinmeijer ez al., 2012).

A growing body of scientific evidences suggests that even when gram-
matical accuracy of DLD children is comparable with typical developing
peers, linguistic difficulties could take the form of speech disruption dur-
ing sentence formulation (Hall, 1996; Finneran ez 4/., 2009) and poor
complex syntax (Nippold ez a/., 2008; 2009). Moreover, children with
language impairment produce narratives that are structurally poorer (i.c.
with fewer episodes, story grammar components and information units)
than their peers; more seriously, these difficulties manifest in ways eas-
ily recognizable to others, including both clinicians and naive listeners
(McFadden and Gillam, 1996; Newman and McGregor, 2006; Boudreau,
2008).

Nevertheless, the quantification of the development of oral narrative
skills and the formal assessment of potential deficits are not trivial tasks
(Marini, 2014). Unfortunately, traditional standardized neuropsychological
tests assessing linguistic and narrative functions are not sensitive enough to
capture insidious weakness in this area (Marini ez a/., 2008).

These issues have crucial theoretical and clinical implications for
speech-language pathologists, for the planning of an effective and long-lasting
therapeutic intervention.

2. Method

2.1. Rationale

This work aims to provide a complete communicative ‘picture’ of nar-
rative discourse produced by Italian monolingual preschool children with
DLD who have already received logopedic treatment and ‘typical’ peers
matched by age, in order to identify areas of weakness not adequately de-
tected by standardized testing. To this purpose, the study takes into ac-
count around fifty verbal and non-verbal features, computed on the spo-
ken productions elicited by three different retelling tasks. As a matter of
fact, a huge number of papers have been published on narrative skills in
preschoolers with DLD (e.g. Domsch ez al., 2012; Marini, 2014; Roch ez
al., 2017), but less attention has been paid to their outcomes after rehabil-
itation.
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2.2. Participants

We enrolled sixteen monolingual infants (13 M; 3 F) ranging in age
from 4;2 to 5;4 (mean = 4;7). The sample was composed of a Control
Group (CG) and a DLD Group, matched by age. The CG included cight
participants (5 M; 3 F) without speech, language, hearing or cognitive
impairments. The DLD group included eight male children who met the
criteria for DLD with expressive deficits (APA, 2013), recruited through
the AUSL Toscana Centro'. The diagnosis has been established according
to national and international guidelines by expert clinicians, by consider-
ing anamnestic data, clinical observation and standardized testing. Partic-
ipants underwent a complete language evaluation, but particular attention
has been paid to the assessment of children’s comprehension profile: all
subjects performed within the normal range on the test of receptive vo-
cabulary (TNL, Test Neuropsicologico Lessicale per [eta evolutiva, Cossu,
2013), morpho-syntactic comprehension (TCGB, Test di Comprensione
Grammaticale per Bambini, Chilosi and Cipriani, 2006; PVCL, Prove
di Valutazione della Comprensione Linguistica, Rustioni and Lancaster,
2007) and listening comprehension (TOR, Zest di Comprensione del Testo
Orale 3-8 anni, Levorato and Roch, 2007); therefore, expressive language
problems occur essentially in isolation.

All the children of the DLD group underwent an extensive speech-lan-
guage treatment before the study.

2.3. Procedure

Oral narrative skills were explored using three different tasks: a
norm-referenced evaluation with the Italian version of the ‘Bus Story Test’
(I-BST, Renfrew, 2015; Cipriani ez al., 2012; Mozzanica et al., 2016), and
two semi-spontaneous retelling assessments, exploiting the renowned sto-
ry ‘Three Little Pigs’ (3LP), and a brand new short film called ‘Little Polar

! The samples examined are homogencous for age and geographical provenience, but not for

gender: the rationale behind this choice is due to the prevalence of neurodevelopmental disorders
- and, in particular, DLD - among gender groups. As a matter of fact, there is growing evidence that
being male appears to nearly double the risk of language disorder (TOMBLIN ez al., 1997). However,
to date, little efforts have been devoted by the scientific community to the detailed description of the
epidemiology of this condition, and the reason for the sex difference is not well understood. Given this
complex picture, and also considering that standardized tests are normed on the general population,
the CG of this study includes several females.
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Bear’ (LPB). While the BST examines story retelling with colored pic-
ture support, the unnormed tests elicit children’s verbalizations through
a paper book and a tablet respectively. During the 3LP task, children were
asked to retell the renowned story using the pictures as prompts while flip-
ping through the pages; in contrast, the LPB task was administered show-
ing the video (around 100 seconds) to the child who was then requested
to recount the plot while following the scrolling images without sound. In
order to avoid poor performance due to short-term memory limitations,
the speech therapist was allowed to stop the video and guide the child.
None of the children knew the three stories, including the generally well-
known 3LP.

The trials were administered in a single test session of varying dura-
tion. The tasks have been videotaped for later analysis using a tablet placed
in front of the subject. Data has been orthographically transcribed using
ELAN (Wittenburg ez al., 2006), and a set of different communicative as-
pects (i.e. acoustical, lexical, morpho-syntactic cues and non-verbal behav-
iors) has been manually annotated. All parents gave their consent to data
recording and processing.

Orthographical transcription is compliant with the L-AcT format
(Cresti and Moneglia, 2018), a version of the standardized CHAT format
(McWhinney, 2000) enriched with the tagging of prosodic parsing. We
chose the ‘utterance’ as the reference unit in the speech continuum, defined
as the counterpart of a speech act, namely «the minimal linguistic entity
that can be pragmatically interpreted>» (Austin, 1962; Cresti and Moneglia,
2018). Utterances are demarcated by prosody in the speech flow, therefore
the identification of their boundaries is achieved through the detection of
‘prosodic breaks’. A large body of evidence suggests that the perception of
this suprasegmental phenomenon is a function of the simultaneous activa-
tion of some acoustic cues, such as F reset, final lengthening, drop in inten-
sity, pause, and initial rush in the next prosodic unit (Malvessi Mittmann
and Barbosa, 2016). As a matter of fact, the identification of breaks reaches
high inter-rater agreement in annotation, also among non-expert annota-
tors (Cohen’s £ for Italian around 0.8; Danieli ez 4/., 2004), thus being a
highly reliable chunking method. The main transcription conventions and
diacritics are summarized in Table 1.
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L-ACT DIACRITICS FOR THE ANNOTATION
OF PROSODIC STRUCTURE

PROSODIC BREAK
Perceptively relevant prosodic variation in the speech continuum causing the
parsing of the flow into discrete prosodic units

TERMINAL //

Perceptual criterion: a competent ? (with an interrogative prosodic profile)
speaker assigns it the quality of

concluding the sequence

NON TERMINAL /
Perceptual criterion: a competent
speaker assigns it the quality of being
non-conclusive

FALSE START/RETRACTING /]
WITH REPETITION

Non terminal prosodic break caused

by a false start or retracting

UNINTENTIONALLY +
INTERRUPTED SEQUENCES

The speaker’s program is broken; the
interpretability of the sequence can be
compromised

EMPTY PAUSE #
Temporary silent hesitation or stop
in the speech flow (lower-bound

threshold: 250 ms)

Table 1. L-AcT diacritics.

The resulting corpus consists of 1h 57’ 41” of recorded speech; the chil-
dren’s verbal productions amount to a total of 4551 words, 889 utterances
(CG group: 2378 words, 418 utterances; DLD group: 2173 words, 471 utter-
ances; I-BST: 1635 words, 303 utterances; 3LP: 1893 words, 369 utterances;
LPB: 1023 words, 217 utterances).

In the wake of the pioneering works by Brandi (2002) and Andreini ez
al. (2017), a multidimensional quantitative analysis of the transcripts has
been performed. Tables 2, 3, and 4 outline the complete list of features con-
sidered in the study.
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In short, acoustic cues (Table 2) probes the fluency of the child’s ver-

balization, quantifying the values and the proportion of speech and pauses.

(i)

(i)

Lexical and morpho-syntactic cues (Table 3) measure:

the verbal productivity of the child, estimated through the number
of words, utterances, and turns, their ratios, and the Mean Length of
Utterance (MLU); in particular, MLU is considered a good marker of
language delay/impairment in toddlers and preschool children (Brown,
1973);

the composition of speech turns in terms of verbless utterances, inter-
rupted sequences, and sentences (further classified into main, coordi-
nate, and subordinate clauses);

(iii) the number and correctness of clitic pronouns, which represent areas

)
(vi)

of special weakness in language impairment; as a matter of fact, in the
age range of 4 to 6 years, their usage distinguishes Italian children with
DLD from their same-age peers with high degrees of sensitivity and
specificity (Leonard ez 4/., 1988; Bortolini ez al., 2002; 2006; Guasti ez
al., 2016);

the use of past tense, which implies the ability to detach oneself from
the here and now (i.e. ‘mental time travel’, a faculty that is supposed
to develop in typical children between 3 and S years of age, cf. Atance,
2008; Ferretti e al., 2018) and the consistency of verbal tenses, a way of
creating coherence in the narrative through the use of temporal mor-
phological markers, for ordering events in a way that can be interpreted
as taking place in some meaningful temporal/causal framework (Bam-
berg, 1987); from a cognitive point of view, the consistency in the choice
of verbal tense implies the ability to stay focused on a task for a pro-
longed time;

the number of morpho-syntactic errors, to highlight possible weakness-
es in the expressive use of grammatical forms;

the lexical richness, proxied by the type/token ratio: this feature quanti-
fies the lexical diversity of a text, and therefore the richness of the vocab-
ulary (Holmes and Singh, 1996).

Non-verbal cues (Table 4) catch non-verbal components of the commu-

nicative act, namely eye contact, facial expression, and gestural behavior. In

particular, gestures have been taken into account because of their relevance
in the child’s transition to a linguistic system (Bates ez 4/., 1975; 1979; Vol-
terra and Erting, 1990, eds.; Capirci and Volterra, 2008).
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Lastly, the quality of the narrative has been investigated through the
story grammar, a rule system devised to describe the regularities found in a
narrative text (Propp, 1928; Lakoff, 1972; Rumelhart, 1975).

The model proposed by Stein and Glenn (1979) has been applied to the
3LP and LPB narratives. According to the authors, a ‘good’ story should
contain:

(i) the ‘setting’ category: introduces the main characters, and describes the
social, physical, or temporal context;

(ii) ‘episode system incorporates the entire story structure, and consists
of one or more episodes related in several ways; the ‘episode’ is the
basic unit of a story, and it consists of an entire behavioral sequence;
it should contain: initialing event, characters’ internal response to the
event, characters’ external response: attempt/action, consequence,
reaction.

Spoken texts produced by the participants have been classified accord-

ing to Paul’s ‘Narrative stage scoring system’ (Paul ez a/., 1996):

(i) ‘heap’, stories where children are labeling and/or describing events or
actions; there is no central theme;

(ii) ‘sequence’, labeling or describing events about a central theme;

(iii) ‘primitive narrative’, containing the three strong story grammar com-
ponents of the initiating event, attempt or action, and consequences
around a central theme;

(iv) ‘chain’, containing four story grammar components, three of which are
the initiating event, attempt or action, and consequence; there may be
an ending, but it is abrupt;

(v) ‘true narrative’, containing at least five story grammar elements, three of
which are the initiating event, attempt or action, and consequence; the
ending indicates a resolution of the problem.
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Unfortunately, the video recordings have shown fickle quality and, for
this reason, the annotations of facial expression and gaze have been exclud-
ed from the analysis due to very poor inter-annotator agreement between
raters (Cohen’s £ < 0.2). Because of the small sample size, the non-parametric
Kolmogorov-Smirnov and the y* tests have been used to compare both the
groups (CG and DLD) and the retelling tasks (3LP and LPB). A probability
level of p < 0.05 has been considered to be statistically significant. R statisti-
cal software has been used for the analysis.

3. Results

Figure 1 shows the performance of the groups at the I-BST: all the par-
ticipants performed within the normal range. Moreover, the differences be-
tween DLD and CG are not statistically significant (p > 0.5).

I-BST, informativeness I-BST, Mean Length of Utterance (MLU)

0.0 05 10 15

05 00 05 10 15

-1.0

I-BST, complexity

10 1 2 3 4 5

Figure 1. Results of the I-BST, standard deviations from the normative sample
of the test. Narrative impairment is diagnosed at 2.0 SD below the mean.

However, are the performances of the DLD group really in line with the
age expectations? Is this popular neuropsychological test adequately sensi-
tive to detect potential linguistic impairment of the DLD children after the
treatment? To investigate this point, and to depict a communicative picture
of their narrative discourse, we conduct a deep quantitative analysis of the
verbal productions.
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The results of the comparison between CG and DLD on fluency cues
are summarized in Table 5%

Both samples show extensive variability and only a few indices reach
statistical relevance, but the DLD group clearly emerges as less fluent: DLD
children take more time to recount the stories (cf. TLT, VR and SP'T), and
their spoken texts are richer with hesitation phenomena, namely empty
pauses.

Conversely, none of the lexical and morphosyntactic features (Table 6)
reach the statistical significance. This finding, in our opinion, indicates an
improvement of the linguistic competence of DLD children at the formal
level, especially in natural contexts’. As a matter of fact, DLD children have
made more morphosyntactic errors than their peers, including clitic pro-
nouns omissions and substitutions (the main clinical marker for DLD in
Italian; Bortolini ez 4/., 2002; 2006; Arosio et l., 2014; Guasti et al., 2016),
but the difference does not approach statistical significance (Figure 2). How-
ever, the implications of the present findings are not clear-cut, since retelling
tasks do not force the speaker to produce clitic pronouns: difficulties in this
area are more likely to arise when dealing with repetition or elicited produc-

tion tasks.

Number of clitic pronouns Clitic P : n. of errors issi + itutions)
0 — - — —
&

°
& o
0
- o~
=
. R -
. N e

= T T T T

cG DLD cG DLD

Figure 2. Clitic pronouns: absolute frequency and number of errors.

> Values are expressed as means and (standard deviations). Asterisks indicate when the group-

related difference is significant under the Kolmogorov-Smirnov test.

> 'This statement may seem ungrounded: however, as already stated, current standardized
tests are not reliable enough to detect subtle linguistic deficit (CLASTA and FLI, 2019, 4 cura di),
such as those found in the post-treatment phase of DLD, and to monitor the trajectories of the im-
pairments over time. For this reason, we decided to not re-administer them at a second-time point:
we believe that, to date, the best way to evaluate children’s progress in such situations is to directly
compare their linguistic performance with the peers, thus providing significant statistical data. We
thank one of the anonymous reviewers for bringing this to our attention and for suggesting us to
better clarify the point.
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Taking into consideration the mastery of verbal morphology, all the
children occasionally used the past verb tenses (imperfetto, passato prossimo
or passato remoto of the indicative), but none of them were able to keep the
same verb tense throughout their story-telling. Even though the children
demonstrated a rudimentary ability to master temporal information, their
capability to consistently link events causally connected to one another is
still immature at the age of 5.

On the contrary, the data exhibits a general trend toward morphosyn-
tactic weakness in the DLD group: compared to the peers, the group of
DLD children produced shorter utterances and fewer complex sentences
in all tasks. Taking into consideration the overall composition of turns and
sentences (Tables 7 and 8, Figures 3 and 4), the differences are clear-cut and
high significant (p < 0.0001).

INTERRUPTED VERBLESS

SENTENCES
SEQUENCES UTTERANCES
CG 4.75% 30.09% 65.15%
DLD 15.07% 29.93% 54.98%
Table 7. Composition of dialogic turns.
COORDINATE SUBORDINATE
MAIN CLAUSES
CLAUSES CLAUSES
CG 45.28% 40.69% 14.02%
DLD 59.13% 28.98% 11.88%

Table 8. Composition of sentences.
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Composition of turns - CG Composition of turns -DLD

verbless 30.09% verbless 29.93%

interrupted seq. 15.07%
interrupted seq. 4.75%

0
sentences 65.15% sentences 54.98%

Figure 3. Composition of turns: distribution of interrupted sequences,
verbless utterances, and actual sentences.

Composition of sentences - CG Composition of sentences - DLD
main cl. 45.28% main cl. 59.13%,
subordinate cl. 14.02% subordinate cl. 11.88%

coordinate cl. 40.69%
coordinate cl. 28.98%

Figure 4. Composition of sentences: distribution of main clauses, coordinate clauses,
and subordinate clauses.

This finding is very interesting, considering the tight connection between
complex syntax and executive functioning (Weismer e a/., 2017; White ez al.,
2017; Montgomery ¢t al., 2018; Delage and Frauenfelder, 2019): as a matter of
fact, considerable evidences support the idea that processing of combinatorial
information in sentences requires a strong engagement of cognitive components
such asattention, memory, flexibility, and inhibitory control. In other words, chil-
dren have to engage more extensively in self-regulation and attentional control
in order to manage the increasingly complex translation of ideas into language.

Goinginto more detail on subordinate structures, content and relative claus-
es have been found consistently in both groups; among adverbial clauses, tempo-
ral and causal subordinates are the most represented in our corpus, but we also
found some examples of purpose and space clauses. These findings are basically
in line with the expected repertoire in the considered age range (Taeschner and
Volterra, 1986; Devescovi and Pizzuto, 1995). The differences between CG and
DLD do not reach statistical significance (p > 0.05). Turning to analysis of ges-
tural behaviors, results of the comparison are summarized in Tables 9, 10 and 11.
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While the number of linked to discourse gestures is almost equivalent
between groups, DLD produced many more adaptor gestures, especially
self-adaptors; the difference achieves statistical significance on the LPB
narration task. This finding is quite intriguing, considering that self- and
hetero-adaptor gestures often result from unecasiness and anxiety, usually
escaping awareness (Ekman and Friesen, 1969; Bonaiuto ez al., 2002):
despite DLD children being comparable to CG peers in their lexical and
morpho-syntactic variables, the retelling tasks clearly require a huge ef-
fort for them. From a qualitative point of view, a different communicative
function of deictic gestures can also be observed: while most of DLD’s
deictics have a referential value, replacing the linguistic denomination of
characters and actions, CG mainly uses them for directing the interlocu-
tor’s attention.

The analysis of story grammar for 3LP and LPB retelling task are pre-
sented in Tables 12 and 13*.

No statistical differences between the groups has been found (p > 0.05)
on both tasks. However, while 3LP narrations can be classified according to
Paul’s scoring system as ‘sequences’ or ‘primitive narrations, LPB retellings
are no more than chaotic ‘heaps’ the retelling activity appears to be very
poor and laborious at the same time. This is the case for typically developing
children as well, despite the elementary plot.

Interesting insight comes from the overall comparison of the 3LP and
LPB tasks: the performances of the DLD participants globally decrease with
the digital stimuli (p < 0.05). DLD children are less fluent (cf. VR and SPT,
Figure 5), they produce both fewer words and sentences (Figures 6 and 7),
and their narrations are poorer from both the lexical (cf. TTR, Figure 8)
and the gestural point of view, since they do a small number of linked to
discourse gestures, especially deictic, but more self-adaptors (Figure 9). Con-
versely, no differences are found for CG.

#  'The table reports the number of children that recall the clement over the total number of

children of the group.
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DLD - Verbal Rate DLD. - Standardized Pause Rate

.

. 1.0
0 5 10 15 20 25

T T T T
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Figure 5. Comparison of DLD children on 3LP and LPB tasks:
Jfluency (Verbal Rate and SPR; p < 0.05).

DLD - Number of words
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Figure 6. Comparison of DLD children on 3LP and LPB tasks:
number of words (p < 0.05).

DLD - Number of sentences

I
|

3LP LPB

Figure 7. Comparison of DLD children on 3LP and LPB tasks:
number of sentences (p < 0.05).

DLD - Type-Token Ratio
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Figure 8. Comparison of DLD children on 3LP and LPB tasks:
lexical richness (p < 0.05).
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DLD - Gesture, Self-adaptors
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Figure 9. Comparison of DLD children on 3LP and LPB tasks:
gestures (p < 0.05).

On the whole, most of the features investigated by our study are not statis-
tically significant. The reasons of such an outcome may be different: (i) the
positive effects induced by the speech and language therapy received by the
children with DLD, which has allowed a partial recovery; (ii) the selected
cues are not sensitive enough to catch the oral narrative differences between
the two experimental groups. As already mentioned, in our opinion the first
hypothesis is the most likely one given the clinical presentation of the chil-
dren, which showed severe expressive language problems in absence of overt
comprehension deficits at the diagnosis phase.

As we will discuss in the next section, broader studies will be needed in
order to shed new light on this issue.

4. Discussion and concluding remarks

This study investigated the development of oral narrative abilities in pre-
school Italian children with DLD who have already received logopedic treat-
ment, by means of a normed test, a printed storybook, and a short-animated film.

The key finding is that, as already acknowledged by Marini ez a/. (2008),
traditional standardized neuropsychological tests are not sensitive enough to
capture the individual’s communicative performance on narrative tasks. But
even when DLD children produce syntactic structures that appear to conform
to the adult grammar, language difliculties often remain, appearing in subtle
forms such as reduced fluency or speech disruptions in utterance production,
overt gestural signs of discomfort, and deficits in complex syntax compared to
their peers. In particular, DLD children tend to produce many more interrupt-
ed utterances, as well as shorter and simpler sentences, with fewer coordinate
and subordinate clauses (Nippold ez 4/., 2008; 2009; Finneran ez al., 2009).
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Moreover, this raises the question of the actual I-BST reliability on
measuring the macro-linguistic dimension of message production, and
therefore the need to develop a more sensitive test. Probably thanks to
speech and language rehabilitation, the structural components of language
(e.g. verbal inflection, agreement and clitic pronouns selection) have been
substantially acquired by our sample of DLD children; however, a better
characterization of persistent communicative weaknesses would allow a
customized logopedic intervention. With this respect, in our opinion, a
novel test should combine ecological and highly engaging visual stimuli,
casiness of administration and rigorous statistical validation, based on a
balanced, very large sample of typically developing children (i.c. at least
around 1000).

Oral narrative skills are still immature at the chronological age of 5,
and both CG and DLD children tend to focus on details, producing errat-
ic retellings from the story grammar point of view. However, only DLD
children show greater linguistic difficulties with the cartoon. This is the
most controversial finding of our study with respect to the scientific liter-
ature: limited research has been devoted to the strict comparison of static
stimuli, such as picture books, and animated ones. At this current state,
the findings are not clear cut, and there is no evidence that the animations
distracted children from listening nor that the multimedia addition, such
as visual and sound effects, interfered with story understanding, at least
in typical populations (De Jong and Bus, 2004). In addition, albeit the
stories are very similar in complexity and were not widely known among
the children, our experimental paradigm does not strictly control all the
possible intervening variables.

Taken together, the present results suggest that the observed deficits
in DLD are not exclusively linguistic in nature, but may be associated with
deficient planning abilities and monitoring processes difficulties. Since mor-
pho-syntactic accuracy is quite high, we can assume that the deficits arise
from the frailty of various cognitive areas, such as short-term memory, atten-
tion span, executive functions (i.c. inhibition, working memory, and cogni-
tive flexibility), or theory of mind, not tackled in the present study. This view
is in line with the interpretation of DLD as a systemic condition, in which
language weaknesses can co-occur with vulnerabilities in other cognitive,
sensory-motor, or behavioral domains (Duinmeijer ez al., 2012; Leonard,
2014; Friend and Bates, 2014; Bishop ez 4/., 2017).
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This is an exploratory study and additional work is needed to assess
our tentative conclusions. Further research is required so as to deepen our
comprehension of the complex relationship between verbal and non-verbal
ability supporting narrative skills: in particular, future studies should test
the generalizability of our interpretation with a larger sample of children,
evaluating proper linguistic performances in the context of an overall assess-
ment of cognitive development (e.g. memory and executive functions). In
addition, some pragmatic aspects of narratives should be taken into account,
such as cohesion discourse strategies (e.g. use of referring expression and con-
nectives, mastering of direct and reported speech).
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