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Abstract
Purpose: The present study aimed to assess a protocol for the evaluation of Developmental Language
Disorder (DLD) in language minority bilingual children (LMBC). The specific aims were: 1) to test group
differences; 2) to evaluate the discriminant validity of single measures included in the protocol; 3) to define
which model of combined variables had the best results in terms of efficacy and efficiency.
Method: Two groups of LMBC were involved, one with typical development (TD) (n=35), selected from
mainstream schools and one with DLD (n=20). The study protocol included the collection of demographic
information and linguistic history, a battery of standardized tests in L2 (Italian), including nonword
repetition, morphosyntactic comprehension and production, and vocabulary and narrative skills, and included
direct (children’s evaluation) and indirect (parents’ questionnaire) assessment of linguistic skills in L1.
Results: Results showed that the two groups differed in almost all linguistic measures. None of the single
measures reached good specificity/sensitivity scores. A combined model, that included direct and indirect
assessment of L1 skills, morphosyntactic comprehension and production, and nonword repetition, reached
good discriminant validity, with 94.5% of cases correctly classified.
Discussion: The study defines a complex picture of the linguistic profile in bilingual children with DLD,
compared to TD bilingual peers. The results reinforce the idea that no single measure can be considered
optimal in distinguishing children with DLD from typical peers. The study offers a concrete example of an

effective and efficient protocol with which to discriminate LMBC with and without DLD.

Keywords: Developmental Language Disorder, Language Minority Bilingual Children, Morphosyntactic

skills, L1 assessment, Nonword repetition.
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Which measures better discriminate language minority bilingual children with and without Developmental

Language Disorder? A study testing a combined protocol of L1 and L2 assessment.

Within Grosjean’s (1989) pragmatic definition of bilinguals as “those people who use two or more
languages in their everyday life” (p. 4), the present study focused on a subgroup of bilingual children who
are exposed to a variety of minority languages in their home environments and to the societal language
within the school context, leading them to be considered as sequential bilinguals. However, in many cases,
they were born in the country of schooling from immigrant families (In Italy, 80% of non-Italian citizen
children attending Infant school were born in Italy, MIUR, 2018); thus, their exposure to the societal
language might be heterogeneous.

Despite the fact that bilingualism per se is not a risk factor for Developmental Language Disorders
(DLD), language minority bilingual children (LMBC) might encounter an increased chance of
over/underdiagnosis, or of misdiagnosis (Bedore & Pefia, 2008; Grimm & Schulz, 2014; Lehti, Gyllenberg,
Suominen, & Sourander, 2018; Salameh, Nettelbladt, Hdkansson, & Gullberg, 2002). The L2 language skills
of these children may vary immensely depending on several factors, such as the amount and quality of
bilingual exposure (Thordardottir, Rothenberg, Rivard, & Naves, 2006; Scheele, Leseman, & Mayo, 2010;
Sorenson-Duncan & Paradis, 2018), and LMBC might underperform in their L2 linguistic skills compared to
monolingual Typically Developing (TD) peers (Bedore & Pefia, 2008). The L2 gap may persist for periods
of time that vary from child to child, and, at least for some children, might be quite long (Paradis, 2016),
with possible consequences on scholastic achievements (Graham, Minhas, Paxton, 2016, Bonifacci,
Lombardo, Pedrinazzi, Terracina, Palladino, 2019; Bellocchi, Bonifacci, Burani, 2014). The basic question is
whether and how it can be determined that language difficulties in a bilingual child are due to a disorder and
are not the reflex of a particular stage of typical L2 development. Different terminology has been used in the
literature to refer to disorders in language development: Primary Language Disorder/Impairment, Specific
Language Impairment (SLI), Language impairment (LI), and Developmental Language Disorder (DLD). The
latter term is employed here in accordance with more recent suggestions (Bishop, Snowling, Thompson,

Greenhalgh, & CATALISE-2 Consortium, 2017).
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In previous literature, an increasing number of studies, that are briefly summarized in the following
sections, have tried to investigate which linguistic measures better allow for a correct identification of a DLD
in bilingual children; a subset of these studies specifically focused on LMBC. However, most studies tested
single measures or subsets of measures within the same linguistic area (e.g., morphological skills, nonword
repetition), whereas very few studies specifically addressed the issue of testing clinical protocols. These
studies mainly included children exposed to English as L2, with limited ascertained transferability of these
protocols to other languages of assessment. Furthermore, studies using the same methodology in different
bilingual contexts with children speaking a variety of minority languages are still lacking.

As suggested by Paradis, Schneider & Sorenson Duncan (2013), one strength of the bilingual
assessment approach is the emphasis on comparing bilingual children with each other, instead of with
monolinguals, for the purposes of identifying children with DLD. In the study by Paradis et al. (2013), the
authors compared, through a combined protocol of English measures and a parent questionnaire, 152
typically-developing bilingual children with 26 bilingual children with DLD. Children came from different
linguistic backgrounds and the protocol included English standardized tests of nonword repetition, tense
morphology, narrative story grammar, and receptive vocabulary. The ALDEQ questionnaire was
administered to parents to obtain measures for children’s first-language development. Children with DLD
underperformed compared to the TD group in all measures, except vocabulary. Then, through Linear
Discriminant Function Analyses they tested two models. In the first, with all measures included, they found
91% of sensitivity and specificity indexes. Then, in Model 2, vocabulary was excluded and the model, which
resulted significant, revealed 92% of specificity and 91% of sensitivity. The strongest discriminator was the
ALDEQ, followed by nonword repetition and tense morphology; story grammar had a minor discriminant
power. Other models that were tested had minor specificity/sensitivity indexes and the authors report that
when the ALDEQ was removed discriminant scores fell below 80%.

The present study replicates and extends the structure of Paradis, et al.’s study (2013). In particular,
this study retains the measures tested in the model developed by Paradis et al. (2013) and included additional
measures: L1 linguistic skills, morphosyntactic comprehension, and microstructural aspects of narrative
skills. The aim was to identify which linguistic measures better discriminate bilingual language minority

children with and without DLD.
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Methodological issues in the assessment of DLD in bilingual children

When testing bilingual children, the use of L2 standardized measures alone might not provide
sufficient or reliable evidence in the absence of an accurate evaluation of L1 skills together with information
about linguistic history (e.g., age of exposure, languages spoken at home, etc.). Professional organizations
such as the American Speech and Hearing Association (ASHA), the Royal College of Speech and Language
Therapists (RCSLT), and many research groups (see reviews in De Lamo White & Jin, 2011; Ebert, &
Kohnert, 2016) suggest that the best solution for assessing bilingual children would be to assess each of their
languages. Testing the L1, however, encounters methodological shortcomings such as the poor availability of
minority L1 standardized measures and the difficulty faced by speech therapists when assessing a child in
another language (see also Boerma et al. 2017, Gillam, Pefia, Bedore, Bohman, & Mendez-Perez, 2013).
Assessing competencies in L1 should, however, be accompanied by an equivalent assessment of L2, which
may also account for possible language attrition processes in L1. In response to this issue, Contento,
Bellocchi & Bonifacci (2013) developed the Babil Test, which includes an assessment of linguistic
comprehension skills in Italian (L2 for sequential bilinguals) and a set of other languages (L1 for bilingual
children). This task allows for the definition of a bilingual profile, and it does not require L1 knowledge on
the part of the clinician.

The investigation of the development of linguistic competence may alternatively, or
complementarily, be achieved through parents' reports. Asking parents for specific information about the
child's linguistic development milestones is a widely-used procedure in clinical settings, both for
monolingual and bilingual children. Data from parental reports are reliable indexes of language impairment
and have been shown to correlate with objective measures (standardized tests) of language proficiency
(Bedore, Pena, Joyner, & Macken, 2011; Gutierrez-Clellen & Kreiter, 2003; Rescorla, 1993).

Paradis, Emmerzael and Sorenson Duncan (2010) developed the ALDEQ questionnaire, that was
specifically designed for the evaluation of clinical markers of DLD in sequential bilingual children, mainly
by collecting information from parents on their child’s linguistic development in L1. A key characteristic of
the questionnaire is that it is non-language/culture-specific since it does not ask about the knowledge/mastery
of specific words or linguistic structures. Results from ALDeQ total scores showed robust between-group

differences between bilingual children with and without DLD. Paradis et al. (2010) found that the scores
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from the questionnaire discriminated well overall, but with superior specificity to sensitivity, suggesting that
it could be a useful clinical instrument if it were used in conjunction with other measures. The
questionnaire’s reliability in discriminating LMBC with and without DLD has been replicated in a sample of
bilingual children exposed to Italian as L2 (Bonifacci et al., 2016).

In summary, the challenge is to understand how clinical markers might be combined within clinical
protocols for the identification of DLD in bilingual populations. Dollaghan & Horner’s (2011) meta-analysis
found that no single measure was optimal for discriminating DLD children from typical peers, and the
authors state that "the results of any single measure must be viewed as no more than somewhat suggestive of
diagnostic status marker in LLI, given the heterogeneity of children with LLI as well as developing
bilinguals” (p. 1086). Moreover, clinical evaluation in bilingual profiles should not rely exclusively on L2
assessment, and previous literature has highlighted the need for additional methodological issues that should

be implemented in LMBC linguistic assessment, including L1 assessment.

Markers of Developmental Language Disorder in bilingual populations.

In this section, we will briefly review the areas of linguistic competence that previous studies found
to be potential markers of DLD in bilingual and monolingual assessment.

Morphosyntactic and grammar skills. Morphological difficulties are considered a core component of
DLD, although with somewhat different clinical markers across languages. For example, English children
with DLD have been proven to have severe difficulties in producing tense morphology and in judging
accuracy in morphology in English (Rice, & Wexler, 1996), whereas French and Italian children’s
performance is significantly poorer than TD peers in producing object clitics (Paradis, 2010; Bortolini,
Caselli & Leonard 1997), and German children with DLD show striking difficulties in verbal agreement
(Hamann 2012). Children exposed to a second language usually make more morphological errors than
monolingual peers, and it can take time for them to achieve monolingual-like performances (Blom, Paradis,
& Sorenson Duncan, 2012; Chondrogianni & Marinis, 2011; Jia & Fuse, 2007; Paradis, Schneider, &
Sorenson Duncan, 2013; Paradis, Tulpar, & Arppe, 2016; see for Italian Bellocchi, Tobia & Bonifacci, 2017,
Bonifacci, Barbieri, Tomassini & Roch, 2018; Bonifacci, Tobia, Bernabini, Marzocchi, 2016). Nevertheless,

second language learners with DLD have remarkable and more severe difficulties with morphology
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compared to their TD L2 peers. This suggests that morphology might be considered a sensitive clinical
marker in discriminating TD from DLD among L2 children, as is the case for monolinguals (Blom &
Paradis, 2013; Gutierrez-Clellen, Simon-Cereijido, & Wagner, 2008; Jacobson & Livert, 2010; Paradis et al.,
2013). At the sentence level, bilingual children with DLD have been found to produce more grammatical
errors, shorter utterances, and reduced sentence comprehension. Some authors suggest that language
minority bilingual children might show cumulative effects (Cumulative Effects Hypothesis, CEH; Orgassa &
Weerman, 2008), in that bilingualism might impose extra language learning difficulties on children with
DLD, also leading bilingual children with DLD to underperform in comparison to monolingual peers with
DLD. There are, however, contradictory results to this regard. For example, Rothweiler, Chilla, and Clahsen
(2012), (Turkish—German) found that monolingual and bilingual children with DLD did not differ in tense
marking and produced syntactically complex sentences such as embedded clauses and wh-questions, but
were limited in producing correct agreement-marked verb forms. Gutierrez-Clellen, et al. (2008) (Spanish-
English) did not find differences between bilinguals and monolinguals with DLD in subject or verb use.
Paradis, Crago, Genesee, and Rice (2003) (French-English) and Paradis, Jia, & Arppe, (2017) (Language
Minority exposed to English L2) found that the two groups had similar accuracy in the production of tense
morphology. In summary, morphological disorders may be considered a core feature of DLD both in
monolingual and bilingual populations and results from previous literature suggest including morphological
tasks in assessment protocols. However, there might be possible behavioral similarities between the language
profiles of bilingual children and children with DLD, and this should be considered within a broader
assessment perspective, in order to avoid missed and mistaken identities (Gutiérrez-Clellen, 1996).
Vocabulary. Children with Developmental Language Disorder have limited expressive vocabulary
(Gray, Plante, Vance, & Henrichsen, 1999; Leonard, 2014) and have difficulty learning new words (Alt &
Spaulding, 2011). Weakness in vocabulary size, when tested in only one language, is, however, a core
characteristic of bilingual language minority children, as documented by many studies (see Bialystok, Luk,
Peets, & Yang, 2010; Verhoeven, Steenge, van Weerdenburg, & van Balkom, 2011). Vocabulary knowledge
is distributed across two languages (Patterson, 2004; Sheng, Pefia, Bedore, & Fiestas, 2012) and bilingual
learning is context dependent (Oller & Pearson, 2002). The “vocabulary gap” in bilinguals should disappear

when both languages or “conceptual knowledge” are considered (Hoff et al., 2012). Bilinguals’
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underperformance in vocabulary tasks, therefore, should not be considered as a marker of a disorder in the
first instance. Furthermore, the assessment through standardized tests, which are strongly “knowledge-
dependent” tasks (Campbell, Dollaghan, Needleman, & Janosky, 1997), might negatively affect the
evaluation of bilinguals’ competence, due to less experience with tasks and possible cultural biases (De
Lamo White & Jin, 2011). However, there is evidence that bilingual children with DLD underperform
compared to typically-developing bilingual peers (Sheng et al. 2012) and, if tested in both languages (Bedore
& Pena, 2008), children with DLD are also expected to underperform in terms of L1 vocabulary compared to
their TD bilingual peers (Gibson, Pena & Bedore, 2014).

Narrative skills. Narrative tasks reflect linguistic and communicative competence (Botting, 2002)
and are considered valuable tools for the assessment of linguistic abilities of children with language
disorders. Narratives are usually coded considering either microstructural (Iexicon, morpho-syntactic skills)
or macrostructural (story grammar, causal relationships) features (LITMUS- Multilingual Assessment
Instrument for Narratives, Gagarina, et al., 2012). Bilingual children with typical development, when tested
in L2, usually underperform, compared to monolinguals, at the microstructural level, whereas their
performance is average in terms of the macro-structural level (Hipfner-Boucher et al., 2014; Fey, Catts,
Proctor-Williams, Tomblin, & Zhang, 2004; Bonifacci et al., 2018; Tsimpli, Peristeri, & Andreou, 2016)
possibly because macrostructure, more than microstructure, is thought to benefit from cross-linguistic
transfer from L1. On the contrary, bilinguals with DLD often underperform compared to TD bilinguals in
macrostructural and microstructural aspects of narratives (Squires et al., 2014; Fichman et al. 2017), because
of a language disorder that affects both L1 and L2. In summary, the assessment of narrative skills,
particularly at the macrostructural level, can be considered a valuable tool for the identification of DLD
(Botting, 2002) also in language minority bilingual children (Boerma, Leseman, Timmermeister, Wijnen, &
Blom, 2016; Paradis et al., 2013).

Nonword repetition (NWR). NWR involves temporary storage and retrieval of novel strings and is
considered a measure of phonological memory (see Ebert et al., 2014 for discussion). NWR is thought to
mimic word learning (Gathercole, 2006), and significant relationships between NWR task performance and
vocabulary acquisition have been documented in the literature (e.g., Gathercole & Baddeley, 1989), also

suggesting an involvement of long-term representations in NWR (Gathercole, 1995, McDonald & Oetting,
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2019). NWR has been found to be severely impaired in monolingual children with DLD (e.g., De Bree,
Rispens, & Gerrits, 2007; Dispaldro, Leonard, & Deevy, 2013; Gathercole & Baddeley, 1990) and many
studies expanded the strength of this task also to bilingual populations, suggesting NWR as one of the best
candidates for discriminating bilingual children with and without DLD (Boerma et al., 2015). One of the
main advantages of NWR is that it is considered one of the purest behavioral tasks, being less dependent on
language knowledge and tapping into more basic cognitive underpinnings of language (Thordardottir &
Brandeker 2013; Paradis, et al., 2013; Ebert, 2014; Gathercole, 2006). Results on clinical populations
robustly indicate that bilingual children with DLD underperform compared to typically developing bilingual
peers in NWR tasks in both the L1 and the L2, as shown in English-French bilinguals in Canada
(Thordardottir & Brandeker 2013), Turkish-Dutch bilinguals in the Netherlands (Verhoeven et al. 2012), and
Spanish-English bilinguals in the United States (Gutierrez-Clellen & Simon-Cereijido, 2010). Recently,
further evidence has been collected through NWR tasks specifically developed with the aim of reducing
lexical and language-dependent influences (LITMUS project, see de Almeida et al. 2017, Armon-Lotem &
Meir, 2016; Boerma et al. 2015, Chiat and Polisenska, 2016); results from these studies have shown fair to
excellent diagnostic accuracy. Nonetheless, some authors have suggested that this task seems to have better
specificity than sensitivity (Gutiérrez-Clellen and Simon-Cereijido, 2010). Strong performance may
effectively rule out DLD for typical bilingual children (Gutiérrez-Clellen & Simon-Cereijido 2010; Windsor
et al. 2010). On the other hand, poor performance in a NWR task might not be sufficient, as a single
measure, to identify a DLD, and further assessments would be needed to provide an unequivocal positive

identification of DLD in bilingual children (Kohnert, Windsor, and Yim, 2006; Engel de Abreu, 2011).

Research Questions and Hypotheses

Here, we present a study in which a clinical protocol for the valuation of DLD was administered to
LMBC, with and without DLD, exposed to Italian as L2. The aim of the study was to test a protocol of
combined L1/L2 measures for discriminating DLD in bilingual language minority children from different
linguistic backgrounds. This study replicates and extends the structure of the previous research by Paradis, et
al. (2013). First, the study intends to replicate findings from Paradis et al. in a different cultural and linguistic

context, that is, bilingual children exposed to Italian as L2. This should allow us to increase the
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generalizability of the results of clinical protocols in different linguistic contexts. In addition, this study

extends previous findings by adding measures that were not included in Paradis et al.’s study but that the

literature suggests as potential markers for DLD in bilingual children: L2 morphosyntactic comprehension,

L1 vocabulary and morphosyntactic comprehension skills, and the fact of being conducted on a sample of

children exposed to Italian as L.2. Third, the study adds the analysis of different discrimination models in

order to test for models with possible increased sensitivity/specificity indexes compared to Paradis et al.

(2013) and to define the combination of measures with highest indexes of efficacy (sensitivity/sensibility

scores) and efficiency (length of protocol).

The protocol included L2 standardized measures (morphosyntactic/grammar skills, vocabulary),
nonword repetition, and narrative skills. Furthermore, there were measures of L1 linguistic skills (receptive
vocabulary and language comprehension) and parents' reports on the linguistic history and clinical markers
of DLD in L1.

More specifically, the aims of this study were:

1) To assess differences between bilingual children with and without DLD in the measures included in the
clinical protocol. We expected children with DLD to underperform compared to their TD monolingual
peers in all measures, except for intellectual functioning.

2) To evaluate the discriminant power of single measures (and their subscales, when available) in
differentiating children with and without DLD. Based on previous literature, we expected parents' reports,
L2 nonword repetition and L2 grammar/morphosyntactic skills to better differentiate compared to other
standardized L2 measures such as vocabulary.

3) To evaluate which combination of linguistic and parents’ measures best discriminate between children
with and without DLD. To accomplish this aim, we selected the best single measures and combined them
in discriminant analysis models. We expect language processing measures, L1 competence, and parents'
reports to constitute the most robust model in terms of efficacy (sensibility and sensitivity scores) and

efficiency (protocol length).

METHOD

Study design and participants
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The participants were a total of 55 bilingual children (mean age: 83.34 Months, SD: 6.46; 28
Females) exposed to Italian as L2 and to a minority language (for the Italian context) in their home
environment. The languages spoken at home were: Moroccan-Arabic (50.9%), Albanian (16.4%), Romanian
(9.1%), Urdu (9.1%), Tunisian-Arabic (7.3%), Polish (3.1%), Bengali (1.8%), and Chinese (1.8%). Inclusion
criteria for all participants were: at least 2 years of intensive exposure to Italian within the school context
(mainly preschool); both parents speaking a language different from Italian at home; intellectual functioning,
as measured through Raven’s Matrices, within the normal range (> 20° centile); absence of neurological
impairment and sensory deficits.

The sample included two different groups of LMBC. The first group comprised 35 bilingual children
with typical development (TD) (mean age: 82.48 Months, SD: 6.34; 21 Females). They were selected from
primary schools in a region of northern Italy. These children had not been diagnosed as having any
Neurodevelopmental Disorder, nor did they have any neurological or sensorial loss. The second group was
made up of children with Developmental Language Disorders (DLD) (mean age: 84.85 Months, SD: 6.55; 7
Females). These children had received, within the Italian National Health System, a clinical diagnosis of
Specific developmental disorders of speech and language (F 80), according to ICD-10 (WHO, 1992) criteria,
within the past 12 months. The diagnostic protocol included an in-depth interview with parents on the
children’s medical and linguistic history, including questions regarding language of exposure, age of
exposure, and language delays in L1. In both clinical centres all children underwent an ENT assessment for
the exclusion of auditory deficits, and speech-language pathologists excluded primary speech-sound
disorders. Other exclusionary criteria were: sensory/neurological deficits, emotional disturbances, attention
deficit hyperactivity disorder (ADHD), and other neurodevelopmental disorders. All children underwent a
cognitive and speech-language assessment, conducted by a multidisciplinary team of speech therapists,
psychologists, and neuropsychiatrists. Inclusionary criteria for the diagnosis were defined according to the
ICD-10 classification manual for Specific developmental disorders of speech and language (F 80) and in
both centres the diagnosis followed a clinical evaluation, rather than being based on cut-off scores of
standardized tasks. Common inclusionary criteria were IQ in the normal range, significant impairments in
receptive/expressive language measures (vocabulary, morphosyntactic skills), at least 2 years of intensive

exposure to Italian within the school context (mainly preschool). The tests used in the assessment protocols
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partially differed according to the team's experience and instruments available (e.g., different tests for the
assessment of Intellectual Quotient - 1Q). The clinical evaluation was independent from the protocol used in
the present study, in which the tests and questionnaire used were selected based on a theoretical framework
(Paradis et al., 2013) and administered by two of the authors (speech-language pathologists), which were not
part of the clinical team that conducted the diagnosis. Further information concerning the languages spoken
at home is reported in Table 1.

Insert Table 1 here

Information on group characteristics (SES, age of exposure) and statistics on group differences in
background variables are detailed in the results section and in Table 2.

The TD group was selected to match the DLD group for chronological age at the moment of
assessment for the present study. It has to be underlined that the children’s age at the moment of the
diagnosis was slightly lower, since they had been administered the study protocol after their diagnostic
assessment was concluded. The age of the diagnosis was therefore between five and six, which is actually an
adequate time frame in the case of bilingual children, as at least two years of scholastic exposure are needed
for a diagnosis of DLD.

Measurements

All children were administered the following tasks. Parents completed the questionnaire on linguistic

history and the ALDEQ-IT interview (see below for a description).

Children’s cognitive assessment

Intellectual functioning. Raven Coloured Progressive Matrices (Belacchi, Scalisi, Cannoni, & Cornoldi,
2008).

Children’s assessment in Italian (L2)

Morphosyntactic and grammar comprehension. Children were administered the TROG-2 test
(Bishop, 1989, Italian adaptation Suraniti, Ferri, & Neri, 2009), a standardized measure of receptive
grammar that examines 20 specific syntactic constructions. Each construction is tested with a block of four
items. The participant’s task is to select the one drawing out of four choices that corresponds to a sentence

read aloud by the examiner. Foil drawings differ from the target drawing by either a lexical element (noun,



280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

Discriminating DLD in LMBC

verb, adjective) or a grammatical element (word order, function word, inflection). Testing was discontinued
after five consecutive failed syntactic constructions (i.e., blocks). Failure is defined as one or more incorrect
responses in a block. Performance on the TROG-2 is quantified in terms of the number of blocks passed and
raw scores were converted into standard scores according to Italian norms. The Italian version of the TROG
retains the same morphosyntactic structures as those used in the English version. For most morphosyntactic
structures tested by TROG, Italian and English sentence structure is very similar (e.g., la (article) pecora
(noun) sta correndo (verb, gerund); the sheep is running). In a negative sentence, in Italian, the verb follows
the negation (L’ uomo non (neg.) ¢ (verb) seduto; The man is not sitting). Some differences are in
prepositions: in Italian there are compound or simple prepositions when for English two words or
prepositions are needed (e.g., La tazza ¢ nella scatola, The cup is in the box, or, L’anatra ¢ piu grande della
palla, The duck is bigger than the ball; La mucca ¢ inseguita dalla ragazza, The cow is chased by the girl).
The task includes the assessment of specific grammatical structures that are known for being potential
markers of DLD in Italian (Bortolini, Caselli & Leonard 1997), for example clitics (e.g., L uomo vede che il
ragazzo lo sta indicando; The man sees that the boy is pointing at him), singular/plurals (e.g., Il ragazzo
raccoglie  fiori; the boy collects flowers), pronouns (e.g., Loro lo stanno portando, They are bringing it),
propositions relating to the subject, which include verb agreement (e.g., L’uomo, che sta mangiando, guarda
il gatto; The man who is eating looks at the cat).

Morphosyntactic and grammar production. The morphosyntactic production subtest of the Test
Neuropsicologico (TNP) [Neuropsychological test] (Cossu & Paris, 2007) was administered. Within a
pragmatic context described by the examiner, the child must describe the action taken by the examiner and
the task consists in the elicitation of 6 propositions, two for each syntactic structure: relatives, datives, and
negatives. For relative, taking as an example the first clause, the examiner places two bowls on the table in
front of two dogs and the character of a child in front of the dogs. Then, the examiner explains that there are
two dogs, one dog is eating (the examiner indicates a dog) and the other is not eating (the second dog is
indicated); the examiner continues by saying that a child arrives and touches a dog (the examiner takes the
child and makes him touch the dog that is eating). Afterwards, the child is asked which dog is touched by the
child; the expected answer is the relative "Il bambino tocca il cane che mangia” (the child touches the dog

that eats), which assesses the capacity to produce a relative clause with explicit reference to the object
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complement. For datives, the examiner shows a child who is sick in bed and the mother performing the
action of bringing a bowl of soup to the child. The child is asked the direct question: "what is the mother
doing?", The expected answer will be the simple dative phrase "La madre porta la zuppa al bambino” (The
mother brings the soup to the child). The negatives are not elicited with a direct question as for the two
previous syntactic classes but through a completion of a direct statement. For example, in one of the
sentences, the mother puts cherries on the table as a snack for John. Then, the child arrives at the table but
goes off to play, leaving the cherries on the table. In the following scene the mother comes in again and
wonders whether John has eaten the cherries. The answer is prompted by saying to the child: "you tell me:
Giovanni ..." the expected answer will be the simple negative phrase “Giovanni non mangia le ciliege”
(Giovanni has not eaten the cherries). A score of 1 is given for each correct answer, with scores ranging from
0 to 6. Raw scores are converted into z-scores. The test manual reports test-retest reliability with R=. 76.

Vocabulary. The Italian version of the Peabody Picture Vocabulary Test (PPVT) (Dunn, & Dunn,
1981; Stella, Pizzoli, & Tressoldi, 2000) was administered. In this test, the examiner says a word, and the
examinee must choose the picture that best corresponds to the word from a selection of four presented
pictures. There is a total of 175 stimuli; standard scores are reported. The reliability of the PPVT-R reported
in the test manual is Chronbach’s Alpha = 0.88.

Nonword repetition. Participants performed a nonword repetition task included in the Batteria per la
valutazione neuropsicologica 5—11 (test for neuropsychological assessment for 5- to 11-year-old children;
Bisiacchi et al., 2005). In this task, participants are instructed to listen to the 15 meaningless words spoken
by the examiner and to repeat it exactly as they hear it, without modifying it in any way. There were 5 bi-
syllabic nonwords, all with a CVCCYV structure (e.g., cosco), and 10 tri-syllabic nonwords. Of the three-
syllabic nonwords, five had a CVCCVCYV structure (e.g., torgame), two a CCVCVCYV structure (e.g.,
glotoba), two had a CVCCVCCYV structure (e.g., fusgorvo) and one a CCVCVCCYV structure (e.g., frinosto).
Most of the Italian phonetic repertoire is tested, including occlusives (bilabial / p /, /b /; alveolar/t/,/d /;
velars / k /,/ g /), fricatives (labiodentali / f/, / v/, alveolar / s /, / z /), nasal (bilabial /m/; alveolar /n/; palatal
/n/); vibrants (/ r /); alveolar laterals (lateral: / 1/) and vowels: (/a/, /¢/, /e/, /i/, /a/, /o/, /u/). Compared to the
LITMUS-NWR (Chiat, 2015; Dos Santos, & Ferré, 2018), the maximum length of nonwords is equal (three),

but minimum length is different (the BVN starts from bi-syllabic nonwords, whereas the LITMUS also
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includes monosyllabic nonwords). In summary, the BVN task has a similar syllable structure and
syntagmatic axis compared to LITMUS-NWR but might differ in having higher segmental complexity;we do
not have data regarding between language-dependent and language independent sounds. Compared to other
nonword tasks used in English-speaking children, such as the CTOPP (Wagner, Torgesen, Rashotte, &
Pearson, 1999), used in Paradis et al.’s study, the BVN task is similar in length (BVN: 15 items, CTOPP: 18
items; in both cases of increasing difficulty) but different in administration procedure: in the CTOPP
nonsense words are reproduced on a CD and children’s responses are recorded and scored later while in the
BVN the examiner says the nonwords and the child is asked to repeat it. The nonwords are repeated one by
one. The task is composed of 15 items. The examiner records the number of correct responses (accuracy) for
each child. Scores range from 0 to 15 and z-scores calculated based on norms reported in the test manual are
reported.

Narrative skills. An adapted version of the Nest Story (Paradis, 1987), included in the Batteria
Valutazione Linguaggio (BVL, Marini, Marotta, Bulgheroni, & Fabbro, 2015) was administered. A set of 6
pictures is presented to the child, and the examiner asks the child to tell the story. For the present study, four
indexes were considered: words per minute, mean length utterance (MLE), type (number of different words
produced in the narrative), and macrostructure. For the latter parameter, a set of 15 main actions were
identified (Marini, personal communication) and a score of 1 was given for each element correctly reported.
Raw scores were converted into z-scores based on the test's norms and TD sample mean scores for the
macrostructure index.

Assessment of children’s L1 linguistic competence

Linguistic competence in LI1. In order to test linguistic competences in L1 each child was
administered the Prove BaBIL (BaBIL Test; Contento, Bellocchi, Bonifacci, 2013). The BaBIL provides
information on bilingual profiles via four receptive tasks given in both L1 and L2. For the present study, only
the version in L1 was administered. The test is presented on a PC through a PowerPoint presentation, and
through a pair of earphones the child listens to instructions and stimuli in his/her L1, recorded in audio files
implemented in the power point presentation of the tasks. The examiner is sitting near the child and manages
the administration of the tasks on the computer. A scoresheet is available for the examiner with the correct

answers for each numbered item presented, and the examiner just has to mark whether the answer, given by
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the child pointing at the screen, corresponds to the correct option. For example, in slide 1 of the vocabulary
task, the child listens to the word “feather” (in the L1) and sees four images (a feather, a puma, a duvet, a
bird) on the computer screen. Then, the child points to the correct answer (e.g., image number one) and the
examiner, on the score sheet, notes down the answer given by the child and checks if it is correct (for item 1,
response 1 is correct). Therefore, the examiner does not need to understand the different languages because
he/she knows which is the correct expected answer for each item, and the instructions and stimuli (in the L1
version) are recorded. The task was developed in Italian and in many different minority (for the Italian
context) languages (e.g., Arabic, Albanian, Twi, Tagalog, Romanian, Bengali, Chinese, and others). The
adaptation into different languages was conducted through the involvement of native speakers who not only
translated the stimuli but gave their contribution regarding the cultural and linguistic adjustments needed.
For example, in the Arabic (Moroccan) version, the item with the word “basket” (4l ( was replaced with
“bucket” (s3( , because it has been suggested that basket in Arabic was longer and less frequent compared to
the second. There was, however, a limited number of linguistic adjustments (0 to 3 changes for each
language on the entire task).

In all tasks, a score of 1 is given for each correct answer (see below maximum scores for each task),
and the total number of correct responses is transformed into z-scores, based on standardized mean and
standard deviation (SD) values contained in the test manual. The standardization sample was of bilingual
children (exposed to Italian as L2), tested in their L1. The test was not developed for a diagnostic purpose;
psycholinguistic variables (word frequency and length, morphosyntactic complexity) in each language could
not be precisely controlled for, and there is no previous evidence concerning the discriminant validity for the
identification of DLD in bilingual children. The test is intended to collect direct information on L1
knowledge (receptive vocabulary, morphosyntactic comprehension, receptive grammar) and to define a
bilingual profile of language competence. The test usually requires the administration of both Italian and L1
versions (within a 15-day time interval), and the examiner can draw a profile of linguistic competence in the
two languages (e.g., if the child has a good knowledge of L1 but low scores in Italian, this is interpreted as
an insufficient exposure to L2; if the child has poor linguistic comprehension in both languages, this suggests
the need of further investigation for DLD, the case of a dominance in Italian suggests attrition in L1

competence). This is useful for orienting assessment and developing educational programs, etc. Cronbach’s
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alpha for the whole test is .86. For the purpose of the present study, in line with evidence that suggests the
importance of assessing L1 (De Lamo White & Jin, 2011; Ebert, & Kohnert, 2016), we decided to include
the L1 version of the Babil in order to have a direct assessment of L1 receptive skills. We did not administer
the L2 (Italian) version, because for Italian we chose a more comprehensive linguistic assessment through
the most frequently and widely-used instruments.

The four subtests included in the battery are:

1) Vocabulary: The task includes 20 words. The choice of words for Test 1 was based on an age of
acquisition for Italian of below 4.5 years (Burani, Barca and Arduino, 2001). The score range is 0 - 20.

2) Morphosyntactic comprehension: The task includes 20 sentences containing locatives (e.g. the dog is
under the table), quantifiers (e.g. There are fewer flowers in the vase), negatives (There are no apples in the
basket), plurals (there are two bees). The task includes the assessment of diverse grammar structures:
articles, pronouns, prepositions, adverbs, adjectives, and verb agreement. The score range is 0 - 20.

3) Knowledge of body parts and colors (Basic Vocabulary). This task addresses basic linguistic
knowledge (body parts, colours), which is in everyday use in the scholastic context. There are 15 sentences
and the child is required to draw what the instruction says (e.g., “Colora i capelli di giallo” [Color the hair
yellow]). The score range is 0 - 15.

4) Inferences. The test consists of 15 items with increasing difficulty, which evaluates the
understanding of simple sentences (items from 1 to 5; for example: "The child is drawing"), complex
sentences (item from 6 to 10; "On Sunday morning Mrs. Maria goes to the park by bicycle. What does Mrs
Maris do on Sunday morning(s)?") and pragmatic judgments, (items 11 to 15; "The child has just woken up
and does not see his mom. What does he do?"). The score range is 0 - 15.

Parents’ questionnaires: Parents were interviewed in order to assess the linguistic background of the
children and to collect demographic variables (QuBIL questionnaire, Contento et al., 2013) and socio-
economic status (SES) (Hollingshead Four Factor Indexes, 2011). For this study, Chronological Age, Age of
Exposure (AoE), and Months of Exposure (MoE) are included in the analyses. AoE refers to the age at which
the child began exposure to Italian as a second language within the scholastic setting. MoE corresponds to
the number of months the child has been consistently exposed to Italian in his/her everyday life within a

scholastic context. Other background variables (languages spoken at home, place of birth, etc.) were used as
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criteria for inclusion/exclusion but were not included in the analyses. For SES, indexes of educational level
(EL) and occupation (O) were adopted. For the level of education, a score from 1 to 9 was indicated and for
employment, a score from 1 to 9. SES scores for fathers and mothers were determined with the formula
EL*3 + O*5, and an aggregate SES score for children resulted from the mean of the two values.

They were then administered the Italian version of the ALDEQ Questionnaire (for a full description
see Paradis et al., 2010; Bonifacci et al., 2016) for the evaluation of markers of DLD in their linguistic
development in L1. The ALDeQ is a questionnaire for parents structured in four sections: A) early language
milestones, B) current first language abilities, C) activity preferences and behavior, D) family history.
Answers are scored on rating scales such that lower scores index an increased risk for DLD, and higher
scores are more consistent with typical development. The rating scale scores yield a total proportion score
(denominator derived from the number of questions answered) with a range of 0 — 1.0. Raw scores were
converted into z-scores based on the Italian validation study.

Administration setting and procedure

Written informed consent was obtained from all parents. The study was conducted in accordance
with ethical principles of the Declaration of Helsinki and approved by the Ethical Review Board of the
CEIIAV (Comitato Etico Irst Irccs AVR, Regional Health Service Emilia-Romagna, prot. 4239/2017
1.5/129).

Data analysis

First, a set of t-tests was conducted in order to test group differences in background variables and in
cognitive and linguistic tasks. Then, a set of discriminant analyses was performed, first on single measures
and later on a set of models combining different indexes. Sensitivity and sensibility indexes are reported
together with Lambda Wilks value and statistical significance from univariate analysis for each model. As in
Paradis et al. (2013), this study adopted Plante and Vance’s (1994) criteria for assessing classification
results, namely that specificity/sensitivity of 80% — 89% can be considered fair, and specificity/sensitivity

of > 90% can be considered good.

RESULTS

Group comparisons
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Table 2 reports mean values and group differences for samples’ background variables.

Insert Table 2 here

The two groups did not differ for gender (x*(1) = 3.18, p = .07), chronological age (t (53) = -1.31,p
=.19, d=-0.37), Age of Exposure (t (53) = 1.01, p =.32, d=0.31), Months of Exposure (t (53) =-1.63, p =
12,d=-0.5), SES (t (53) =-0.74, p = .46, d = -0.21), or languages spoken at home (3 *(6) = 11.39, p = .07).
Although non-significantly, the DLD group tended to have a higher number of males and a greater length of
exposure compared to the TD group. The majority of children (96.4%) were from low-SES families, in the
absence of difference of SES ranges between the two groups (3 *(2) = 2.52, p = .28).

Insert Table 3 here

In Table 3, group differences are reported for all variables included in the study protocol.
As expected, the two groups did not differ in intellectual functioning (t (53) = .20, p = .84, d =0.06).
Bilingual children with DLD underperformed compared to their bilingual TD peers in all L2 measures:
vocabulary (t (53) =3.26, p < .01, d = 0.95), morphosyntactic comprehension (t (53) =6.16, p <.01,d =
2.01) and production (t (53) = 4.4, < .01, d = 1.20), nonword repetition (t (53) =4.10, p <.01, d=1.10), and
microstructural level of narratives (WpM: t (53) =3.04, p <.01,d=0.86; MLU t (53)=3.79,p < .01, d =
1.11; Type: t (53) =2.89, p < .01, d = 0.79). There was a tendency to significance in the macrostructural
aspects of narratives (p = .056, d = 0.56). There were significant differences also in L1 measures; all of the
four measures of the Babil tasks showed better L1 comprehension skills in the TD group compared to the
DLD group (Vocabulary: t (53) =5.15, p <.01, d = 1.57; Morphosyntactic skills: t (53) =3.32, p<.01,d=
0.89; Basic Vocabulary: t (53) =3.73, p <.01, d = 1.07; Oral comprehension: t (53) =3.30, p < .01, d =
0.89). Finally, the DLD group resulted as having higher indices of language difficulties as reported by
parents in the ALDEQ questionnaire: Section A (t (53) =5.16, p <.01, d=1.39); Section B: (t (53)=7.13,p
<.01,d=2.11); Section C: (t (53) =4.30, p < .01, d = 1.33). The only subscale that did not yield a
significant difference was Section D, which referred to family risk for DLD (t (53)=1.2, p = .24, d = 0.33).

Discriminant power of single measures
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Table 4 reports the output of discriminant analyses for all measures included in the study and, when
available, their subscales. The sample size is sufficient, based on the recommendation by Hair et al. (2006)
that each group should have at least 20 observations, and that at the very least, the smallest group size must
exceed the number of predictor variables.

Insert Table 4 here

The analyses showed that background variables (Raven matrices, SES, AoE and MoE) were not
statistically significant discriminators (all p > .1), except for a tendency for MoE (p = .07).

Subsequently, considering standardized measures in L2, morphosyntactic comprehension emerged as
the only measure that, alone, reached acceptable indexes of correctly classified cases (80%), although with
low specificity (77.10%). On the contrary, L2 nonword repetition had good specificity (91.4%) but low
sensitivity (50%), with a total percentage of 76.4% cases being correctly classified. A similar trend was
found for L2 macrostructural aspects of narrative skills (specificity: 94.3%) but with very low sensitivity
scores (20%) and poor predictive value (67.3%). Considering L2 narrative skills, the mean total score was
the index that furnished the highest percentage of correctly classified cases (72.7%). L2 Vocabulary showed
poor specificity (77.10%) and sensitivity (50%), with a rate of below 70% of cases being correctly classified,
whereas L2 morphosyntactic/grammar production had fair specificity (85.7%) but low sensitivity (50%), and
72.7% of cases were correctly classified.

As far as measures in L1 are concerned, the vocabulary subscale reached the highest number of
correctly classified cases (83.6%) whereas the other subscales and the total score had fair to good specificity
indexes, but poor sensitivity (below 60%).

Finally, the ALDEQ-IT parents’ questionnaire reached fair to good discriminant validity when
considering the total score (specificity 88.6%; sensitivity 90%; percentage of correctly classified cases:
89.1%). Considering the different sections, section B (current first-language abilities) offered a fair score of
correctly classified cases (81.8%) with similar indexes of specificity (82.9%) and sensitivity (80%). The
other sections (A, C, D) had fair to good specificity but low sensitivity (below 60%) when considered
independently.

Discriminant analyses on combined model

20
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Based on these results, in order to accomplish the third aim of the present study, based on a data-
driven approach, we selected the best single measures and combined them in a set of discriminant analysis
models in order to define the most reliable model in term of efficacy (sensibility and sensitivity scores) and
efficiency (protocol length). Table 5 shows the different models developed and their sensitivity/specificity
scores. In the text, models are described in order of analysis, whereas in the Table they are ordered for
classification accuracy (efficacy) and protocol length (efficiency).

Insert Table 5 here

In the first model (Model 1) we included the measures that reached a score of at least 80% of
correctly classified cases. In order to minimize protocol length, we selected the Vocabulary task from the
BABIL (L1 assessment) and Section B from the ALDEQ-IT, together with L2 Morphosyntactic
comprehension (TROG). This model reached 89.1% of correctly classified cases, with very high sensitivity
(100%) but fair specificity (82.9%). Then, in Model 2, we added L2 nonword repetition because it was the
best single measure after the one already included. This model slightly increased specificity (85.7%). Based
on Model 2, we added, in two separate models, L2 morphosyntactic production (model 3A) or L2 narrative
skills (Model 3B). For narratives we considered the mean total score because it was the one with the highest
discriminant index; moreover, the administration of the whole task compared to single parameters does not
alter the protocol's length. These two measures added equal discriminant scores as single measures, and we
wanted to test which of these increased the model's strengths. L2 Morphosyntactic production emerged as the
most suitable, with 94.5% of cases being correctly classified, compared to 92.7% of narrative skills. We
further checked whether the combined addition of L2 narrative skills and morphosyntactic production
contributed to a better model (Model 4), but this was not the case; the scores were equal to Model 3A. A
further model (Model 5) was tested with the addition of L2 vocabulary (PPVT) to Model 3A, but
sensitivity/specificity scores did not change. Finally, we tested a model (Model 6) in which we removed the
assessment of L1 skills, considering both L1 vocabulary and the ALDEQ-IT questionnaire. Although, as
specified in the introduction, the best-suggested practice for the assessment of DLD in bilingual children is
to include L1 assessment, the literature often reports that in the everyday clinical practice this often does not

actually occur (Williams, & McLeod, 2012). This procedure might require additional effort because of the
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time taken to interview parents or find appropriate L1 objective measures. We therefore developed Model 6
to test whether a combination of L2 standardized measures could offer a valuable protocol in the absence of
L1 measures. Results showed that the discriminant values were weaker compared to other models, with a
total of 78.2% cases being correctly classified, and specificity and sensitivity indexes of 77.1% and 80%,
respectively.

The present study was developed from that of Paradis et al. (2013), with the same (or a language
equivalent) set of measures as in the original study. However, in the present study, we also included
additional measures (L2 morphosyntactic comprehension, L1 linguistic assessment, the microstructure of L2
narrative skills) and we developed our models based on a data-driven approach using the best measures that
emerged from our study. In order to increase the replicability of results we developed an additional model
(Model 7) in which we tried to reproduce, although with different standardized measures, the optimal model
that emerged from the study of Paradis and colleagues. Thus, in this model, we included the ALDEQ-IT
Total score, L2 nonword repetition, L2 story grammar, and L2 morphosyntactic/grammar production. The
model resulted as fair and, in comparison with what was found by Paradis et al. (2013), it showed equal
values of specificity (91%) but with slightly lower values of sensitivity (85% vs. 91%). This model was,

however, less strong compared to our optimal model (Model 3A).

DISCUSSION

The present study was aimed at testing the discriminant validity of a protocol for the evaluation of
Developmental Language Disorder in bilingual language minority children who were exposed to Italian as
L2 and who spoke different minority languages in their home environment. The study was devised with the
intention of replicating and extending a previous study by Paradis et al. (2013), and, importantly,
generalizing previous results on combined models of assessment in BLMC with DLD in a different linguistic
and cultural context, with new combinations of measures being tested in order to possibly reach higher
sensitivity/specificity indexes. Finally, in the models that were tested we addressed the issue of efficacy and
efficiency, defining those models that, with the minor number of measures gave the best discriminatory
indexes. Paradis et al. (2013) developed a protocol that included a parents’ questionnaire on L1

development, and tasks in L2 (English): tense morphology, vocabulary, story grammar, and nonword
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repetition. In the present study we kept similar measures as in Paradis et al.’s study (morphosyntactic
production, vocabulary, story grammar, and nonword repetition) and added the measures of children’s L1
comprehension, L2 morphosyntactic comprehension, and microstructural aspects of narratives (in L2). The
study protocol also included the collection of demographic information and linguistic history (SES, AoE,
MoE, Age). Two groups of LMBC were involved: one with typical development (TD), selected from
mainstream schools and one with DLD, diagnosed within the Italian National Health System by a
multidisciplinary team of experts.

The first specific aim of the study was to evaluate the differences between the two groups of LMBC
regarding the measures included in the study protocol. The two groups did not differ in background
demographic or linguistic history variables, but LMBC with DLD underperformed compared to bilingual TD
peers for all measures excluding intellectual functioning, with only a tendency toward statistical significance
for the macrostructural aspects of narratives. This pattern of results is in line with previous studies, reviewed
in the introduction section, that evidenced how measures of L2 morphological comprehension
(Chondrogianni, Marinis, Edwards, & Blom, 2015), L2 morphological production (Blom, & Paradis, 2013),
L2 nonword repetition (Boerma et al., 2015), and L2 narrative skills (Squires et al., 2014) are capable of
differentiating bilingual children with DLD compared to bilingual TD peers. At a descriptive level, bilingual
TD children had L2 vocabulary scores around -1 SD compared to standardized values for monolingual peers,
and were at -0.85 SD in L2 morphological production. In the other L2 measures (narratives, morphological
comprehension, nonword repetition), their mean scores were within the average range. In contrast, LMBC
with DLD obtained very low scores in L2 morphological production (-3.04 SD), L2 vocabulary (74.95
Standard Score), and L2 morphological comprehension (< 15° percentile), as well as in nonword repetition
(around -1 SD). This pattern demonstrated that, although LMBC with typical development might fall behind
their monolingual peers in some measures of L2 achievement, and particularly in L2 vocabulary (Bialystok
et al., 2009), the profile of LMBC with DLD is severely impaired and different from both their bilingual and
monolingual peers with TD. The analysis of group difference is therefore of help in understanding the
functional linguistic profile of LMBC; however, it does not offer specific information as to which measures

better allow for the identification of DLD in LMBC.
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To accomplish the two further aims of the study, we performed a set of discriminant analyses on the
measures included in the study protocol. First, we tested the discriminant validity of single measures and
then we combined a set of measures in different discriminant models, in order to define the best model in
terms of efficacy (specificity/sensitivity score) and efficiency (protocol length).

Considering single measures, it emerged that vocabulary scores in L1 (BABIL task), parents'
questionnaire (ALDEQ-IT), and L2 morphosyntactic comprehension reach fair indexes, even when
considered independently from each other. On the contrary, all the other measures taken separately had fair
to good specificity scores, but very poor sensitivity scores and an overall percentage of correctly identified
cases of below 80%. Data on the ALDEQ questionnaire replicate previous evidence (Paradis et al., 2010;
Bonifacci et al., 2016), that supports the good discriminating power of the questionnaire in sequential
bilingual children with and without DLD. In the study by Paradis et al., the ALDEQ showed high specificity
(96%) but medium-low sensitivity (66%). In the Italian validation, it reached high specificity (93.3%) and
fair sensitivity (Italian: 83.3%). In the present study, the sensitivity score increased to 90%, with fair
specificity (88.6%). In the following analyses, we kept only section B of the questionnaire, because it had
fair specificity (82.9%) and sensitivity (80%) scores and also because it is the most original and specific
section of the questionnaire for the indirect assessment children’s linguistic skills in L1, based on the
parents’ perspective. Furthermore, the choice to keep only one section was motivated by the need to develop
clinical protocols that combine validity with ease and rapidity of administration.

Regarding the models of discriminant analyses that aimed to define the best protocol for the
identification of DLD in LMBC, it resulted that model 3A was the one that reached the highest
specificity/sensitivity scores (91.4% and 100%, respectively), with a total percentage of correctly classified
cases of 94.5%, with the minimum number of measures included. The measures included in the model were:
L1 vocabulary (BABIL task), Section B of ALDEQ questionnaire, L2 morphosyntactic comprehension, L2
morphosyntactic production, and nonword repetition. Models 4 and 5 also reached 94.5 classification
accuracy scores, but with minor efficiency compared to model 3A. Therefore, the inclusion of L2 vocabulary
or narrative skills, which require a significant amount of time to administer (up to thirty minutes for the
PPVT) and score (particularly in the case of narrative tasks), did not significantly improve the classification

scores. Thus, model 3A reached the highest efficiency and efficacy scores.
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The role of morphosyntactic comprehension found in the present study is in line with previous
evidence (e.g., Verhoeven, Steenge, van Weerdenburg, van Balkom, 2011, Paradis et al., 2013) which found
that skills in the morpho-syntax area were those that suffered more from the conjoint condition of
bilingualism and DLD. In the study by Verhoeven et al. (2011) the authors also found a disadvantage in the
lexical area, but they suggested that bilingualism had more influence than DLD on the scores of the lexicon
tasks, whereas language impairment was more specifically associated with deficits in the morpho-syntax
area. In other words, we might explain the important role of morphosyntactic comprehension in light of the
fact that bilingual children with typical development might catch up faster with their monolingual peers in
oral comprehension (see also Bonifacci and Tobia, 2016) compared to the time they need to reach
monolingual-like performance in vocabulary tasks. The same rationale might hold true for nonword
repetition (in line with Paradis et al., 2013), which is considered a measure that develops in a relatively short
time in bilingual children with typical development. Thus, delays in morphosyntactic comprehension and
nonword repetition, since they are not expected to be particularly influenced by having a bilingual profile,
might result as meaningful markers of DLD. In the present study, morphosyntactic production also resulted
as increasing discriminatory power significantly. As previously discussed, bilingual children with typical
development were around -0.85 sd compared to monolingual reference norms, suggesting that it might take
time to develop monolingual-like linguistic production skills in a bilingual condition (see also Paradis,
2016). However, the bilingual group with DLD scored more than -3 sd compared to monolingual referenced
norms and more than - 2 sd compared to bilingual peers with typical development. Therefore, as suggested
by many previous studies, morphosyntactic production can be considered as a robust marker of DLD in
LMBC. Considering narrative skills, the present study found that there was a significant difference between
bilingual children with and without DLD in microstructural (Iexicon, MLU) aspects but only a tendency in
macrostructural aspects; these variables did not add discriminatory power when included in combined
models.

Finally, these results strongly reinforce the importance of the evaluation of L1 skills, either through
parents' questionnaires or direct assessment of receptive vocabulary conducted with children. Model 6, in
which the assessment of L1 skills was removed, and in which only standardized measures in L2 were

maintained, ended up as being the weakest model, with poor specificity/sensitivity indexes. The importance
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of L1 assessment has been well established by ASHA guidelines and previous studies (e.g., Bedore & Pefia,
2008; Gillam, Pefia, and Miller, 1999). However, this good practice is still far from being easily translated
into everyday clinical practice, with particular reference to countries with a more recent history of
immigration and an increase of LMBC children in mainstream schools, as is the case in Italy. The present
study suggests that a short section of a parental interview and a task of receptive vocabulary in L1 might
offer sensitive and efficient tools that can be easily adopted in a clinical setting, even in the absence of
linguistic knowledge of minority languages on the part of speech language pathologists or the psychologist
conducting the assessment. The task of L1 vocabulary proposed in the present study has been developed in
many different minority languages, with cultural and linguistic adaptations for each language, and it is
presented through a pc with recorded audio so that the child merely needs to indicate the correct picture on
the pc monitor. Other ways to assess L1 vocabulary have been described in the literature (Pefia, Bedore, &
Kester, 2016; Anaya, Pefia, & Bedore, 2018).

Taken as a whole, the present study offers replication and extension of the usefulness of developing
and testing combined protocols for the identification of DLD in LMBC. Comparing results from the present
study and those obtained by Paradis et al. (2013), it emerged that in both studies, the ALDEQ questionnaire,
nonword repetition, and morphosyntactic production had significant discriminating power, suggesting that
these measures can be considered strong markers of DLD in LMBC, when compared to bilingual peers.
Considering sensitivity/specificity scores, the model that replicated Paradis et al.’s study obtained a similar
specificity index (91.4% vs. 92%) but lower sensitivity (85% vs. 91%). This was possibly due to the lowest
discriminating power observed in our study for story grammar. In point of fact, in the present study, the
optimal model did not include narrative skills and included two more measures than those used by Paradis et
al. (2013), namely morphosyntactic comprehension and L1 vocabulary. Furthermore, to increase protocol
efficiency, only section B of the ALDEQ questionnaire was included. Finally, in both studies, vocabulary, as
measured by the PPVT, did not yield additional discriminant power.

These results allow us to generalize the findings by Paradis et al., and suggest that the parental
questionnaire on L1 development, nonword repetition, and grammar/morphosyntactic production are good
discriminant measures for the identification of DLD in bilingual children. Furthermore, the results suggest

that this combined measure protocol also has fair validity in a different linguistic and cultural context.
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However, contrasting results emerged for the role of story grammar. As previously discussed, earlier
literature failed to find consistent results regarding the role of narrative skills as a marker for DLD; this point
requires further investigation. Finally, the study adds further clues regarding the additional role of
morphosyntactic production and direct assessment of L1 vocabulary. The study was conducted in Italy,
where little evidence has been collected on the identification of DLD in LMBC; therefore, it offers a new
perspective into the generalization of previous results applied to a different linguistic and cultural context,
adding insights into the replicability of results mainly obtained in children with English as a second
language. In addition, the entire protocol length (Model 3A) is thought to have an acceptable length in
clinical practice since it takes around 1 hour and a half to administer: 30 minutes for the administration of
Section B of ALDEQ and linguistic history, 5 minutes for nonword repetition, 20 minutes for the TROG,
around 10 minutes for the grammar production task, and another 15 minutes for the L1 assessment (BABIL
Task).

Potential Limitations

Considering the measures included in the study, although we made our best effort to select Italian
versions of international standardized tasks, some of the measures were unique for the Italian context (e.g.,
morphosyntactic production, nonword repetition). Even if their characteristics are described in detail,
heterogeneity of measures might limit replicability of results. In addition, due to language diversity in L1, we
do not have specific control over inter-linguistic distance and influence of L1 (see Blom et al. 2012).
Furthermore, the assessment in L1, which was administered in a partially different condition (audio
recording) compared to the L2 assessment, and in the absence of a direct equivalent measure in L2, requires
further investigation. The use of the BABIL task for the assessment of L1 linguistic comprehension skills
revealed to be a potentially positive tool, but it was not developed as a diagnostic tool and further evidence
should be collected about its clinical validity. Although language-specific characteristics of measures are of
importance, it has to be underlined that the diagnostic issue addressed in the present study is not language-
specific. In particular, it was not possible to derive scores on specific grammar structures from the TROG
and, considering the BABIL task, we did not have sufficient information regarding markers of DLD in the

minority languages. Therefore, we do not have detailed information about the grammar measures that best

27



697

698

699

700

701

702

703

704

705

706

707

708

709

710

711

712

713

714

715

716

717

718

719

720

721

722

723

724

Discriminating DLD in LMBC

allow for the differentiation of bilinguals with and without DLD exposed to Italian as L2; future research is
needed to this regard.

Another limitation is related to the fact that, as in previous studies adopting a similar approach, the
identification of DLD was performed by clinicians who may have adopted different procedures; therefore,
we cannot exclude biases in their assessment tools and procedures. A differential approach could be that of
using the parent questionnaire as the gold standard and then classifying the experimental measures against a
well-established tool whose diagnostic utility has been proved in previous studies.

Finally, the study did not include dynamic assessment, which is considered one of the best practices
for the assessment of linguistic trajectories in bilingual children (De Lamo White & Jin, 2011; Pefia, Gillam,
& Bedore, 2014). Further inquiries are needed that combine assessment protocols and dynamic assessment,
also considering children at a younger age in order to better prevent or minimize future difficulties.

Conclusions

Despite these limitations, this study offers important implications for the assessment of DLD in
language minority bilingual children. It reinforces the idea that no single measure can be considered optimal
for distinguishing children with DLD from typical peers (see meta-analysis by Dollaghan & Horner, 2011).
This study suggests that standard measures in L2, in the absence of L1 direct or indirect assessment, are not
the gold standard for identifying DLD in LMBC, although they have good discriminant validity when
included in a composite protocol. Ebert & Kohnert (2016) recently proposed that “Creating composite
clinical markers — i.e., groups of tasks, perhaps implemented in both languages, which jointly possess
adequate sensitivity and specificity — may be a more valid approach for identifying LLI in bilingual
children” (p. 317). The present study offers a concrete example of an effective and efficient protocol for the
discrimination of LMBC with and without DLD that may provide a valuable tool in different cultural and

linguistic settings.
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Table 1. Languages spoken in the two groups (TD, DLD)

Albanian Arabic Bengali Chinese Polish Romanian | Urdu
TD 14.30% 71.40% 0.00% 0.00% 0.00% 8.60% 5.70%
DLD 20.00% 35.00% 5.00% 5.00% 10.00% 10.00% 15.00%
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Table 2. Descriptive statistics on Age, AoE, MoE, and SES for the two bilingual samples (TD,

DLD).
Typical

Development DLD ¢ p Colzien's

Mean SD Mean SD
Age (months) 82.49 6.34 84.85| 6.56| -131] .19 -0.37
AoE (Age of Exposure) 38.57 9.26 34.70| 15.57 1.01| .32 0.31
Months of Exposition ITL2 (MoE) 44.09 9.45 50.55| 16.24 -1.63| .12 -0.50
SES 18.09 6.39 1940 6.25] -0.74| .46 -0.21
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Table 3. Mean scores for all variables included in the study protocol for the two groups (DLD, TD), together

with statistics and effect size (Cohen’s d). In the last column mean scores based on standardized scores for

monolingual children (-1/+1 sd) are reported.

Typical Mean scores based on
Development DLD y Cohen's | standardized scores
P D for monolingual
Mean SD Mean | SD children (-1/+1 sd)
Intellectual functioning
(Raven) § 7591 | 24.14 74502622 | 0.20 | .84 0.06 25-75
Vocabulary (PPVT) ° 8571 12.69 [7495| 997 | 3.26 | ** 0.95 85-115
Nonword repetition
(BVN® 0.46 0.93 -0.96 | 1.65 | 4.10 | ** 1.10 -1/+1
Morphosyntactic
comprehension (TROG)
§ 61.57| 3231 [1445]14.55] 6.16 | ** 2.01 25-75
Morphosyntactic
production (TNP)* -0.85 1.58 -3.04 | 2.09 | 440 | ** 1.20 -1/+1
Narratives (words per
minute) (BVL) * 0.48 0.79 -0.18 | 0.75 | 3.04 | ** 0.86 -1/+1
Narratives (Mean Length
Utterance) (BVL)" 0.41 1.66 -1.22 | 1.28 | 3.79 | ** 1.11 -1/+1
Narratives Type (BVL)" | 0.38 1.21 -0.57 | 1.19 | 2.89 | ** 0.79 -1/+1
Narrative
(Macrostructure) (BVL)" | 0.19 1.03 -0.34 ] 0.86 | 1.95 |.056| 0.56 NA
Narrative Total (BVL)" | 0.37 0.94 -0.58 | 0.68 | 3.94 | ** 1.17 NA
L1 Vocabulary
(BABIL)® 0.80 1.04 -0.53 | 0.66 | 5.15 | ** 1.57 NA
L1 Morphosynatctic
skills (BABIL)" 0.40 1.00 -0.77 | 1.64 | 332 | ** 0.89 NA
L1 Basic vocabulary
(BABIL)® 0.19 0.95 -0.75 ] 0.80 | 3.73 | ** 1.07 NA
L1 Inferences (BABIL) | 0.33 0.77 -0.72 | 1.60 | 3.30 | ** 0.89 NA
L1 Total Score
(BABIL)® 0.64 0.81 -0.86 | 1.12 | 5.74 | ** 1.56 NA
ALDeQ-IT section A" -0.35 1.35 -3.37 1299 | 5.16 | ** 1.39 NA
ALDeQ-IT section B* -0.04| 0.83 -1.54 | 0.60 | 7.13 | ** 2.11 NA
ALDeQ-IT section C* 0.13 1.09 -1.02 | 0.64 | 430 | ** 1.33 NA
ALDeQ-IT section D 0.04 0.83 -0.25 ] 0.85 | 1.20 | .24 0.33 NA
ALDeQ-IT Total » -0.16 1.05 -2.69 | 1.06 | 8.54 | ** 2.39 NA

** p <.01; "z scores, °standard scores, § percentile
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Table 4. Output of discriminant analyses for all measures included in the study and, when available, their

subscales.

. . % cases
L\:[nzllla(c?a S(i}:re Sign. Specificity | Sensitivity | correctly
classified

Intellectual functioning 99 0.41 34 100% 0% 63.6%
(Raven) §
SES .99 0.54 46 97.1% 5% 63.6%
AoE .98 1.31 25 94.3% 25% 69.1%
MoE .94 3.36 .07 94.3% 25% 69.10%
Morphosyntactic
comprehension (TROG) .58 28.32 ok 77.10% 85% 80%
§
?g’%;’fd repetition 76 14.49 ok 91.40% 50% 76.4%
Vocabulary (PPVT) ° .83 9.58 *x 77.10% 50% 67.3%
Morphosyntactic o o o o
production (TNP)® 73 16.36 85.70% 50% 72.7%
Narrative Total (BVL)" a7 13.49 ok 85.7% 50% 72.7%
Narrative o 0 0 o
(Macrostructure) (BVL)® 93 3.65 94.3% 20% 67.30%
Narratives Type (BVL)" .87 7.38 ok 82.90% 40% 67.3%
Narratives (words per o 0 0 0
minute) (BVL) ~ .85 9.21 82.90% 35% 65.5%
Narratives (Mean Length o o o o
Utterance) (BVL)" .79 12.61 88.60% 45% 72.7%
(LBI :];’Itil)fcore 62 | 2540 = 91.40% 55% | 78.2%
(LBI IB"I"La)bA“Ia"Y 67 | 2128 *x 91.40% 70% | 83.6%
L1 Morphosynatctic o 0 0 0
skills (BABIL)" .83 9.90 85.70% 35% 67.3%
(LBI fgfﬁc) vocabulary 79 | 1224 *x 82.90% 50% | 70.9%
L1 Inferences (BABIL)" .83 9.79 *ox 100.00% 30% 74.5%
ALDeQ-IT Total » 420 45.5 *x 88.60% 90% 89.1%
ALDeQ-IT section A* .68 20.28 *x 94.30% 50% 78.2%
ALDeQ-IT section B* Sl 35.23 *x 82.90% 80% 81.8%
ALDeQ-IT section C* 72 17.61 *x 80.00% 60% 72.2%
ALDeQ-IT section D* .97 1.41 23 91.40% 5% 60%

** p<.01 ** p<.01; ~z scores, °standard scores, § percentile
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Table 5. Output of discriminant analyses for combined models, ordered for classification accuracy

(efficacy) and protocol length (efficiency).

()
Wilks | Chi | . Standardized | o |l | 0 OO
Lambda | Square 1en. coefficients pecificity | Sensitivity | correctly
classified
MODEL 3A: Model 1 + ALDEQ-IT B:
Nonword repetition + 377 TROG: .28;
Morphosyntactic 38 48.87 ** BABIL 1: .32; 91.4% 100% 94.5
. BVN: .14; TNP:
production 27
MODEL 4: Model 1 + ALDEQ-IT B:
Nonword repetition+ .56 TROG: .27,
Narrative skills + 38 48.78 ** BABIL 1: .34; 91.4% 100% 94.5
Morphosyntactic BVN: .12; BVL:
production .13; TNP: .23
MODEL 5: Model 1 + ALDEQ-IT B:
Nonword repetition + .58 TROG: .28;
Morphosyntactic 38 48.38 *x BABIL 1: .33; 91.4% 100% 94.5
production + L2 BVN: .14; TNP:
Vocabulary .28; PPVT: .004
ALDEQ-IT B:
MODEL 3B: Model 1 + .53 TROG: .38;
Nonword repetition + 385 48.14 *x BABIL 1: .35; 88.6% 100% 92.7
Narrative skills BVN: .12; BVL:
198
ALDEQ-IT B:
MODEL 2: Model 1 + .576 TROG: 43;
Nonword repetition 394 4735 - BABIL 1: .34; 83.7% 100% 90.9%
Nonword rep: .16
Model 1. L1 1
e
Morphosyntactic 399 47.35 ** 1.576 TROG: .49, 82.9% 100% 89.1%
- BABIL 1: .35
comprehension
Model 7: replication of
Paradis et al. (2013) ALDEQ-IT B:
ALDEQ total score, 29: BVN: 08
nonword repetltlpn, 40 46.71 o TNP: .30; BVL: - 91.4% 85% 89.1%
morphosyntactic 71
production, story '
grammar
MODEL 6: L2
MEASURES
(Vocabulary, TROG: .68;
morphosyntactic 54 30.73 ** | BVN:.30; TNP: 77.1% 80% 78.2
production and .25; PPVT: .04
comprehension,
nonword repetition)
** p<.01
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