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Screening for Developmental Language Disorder (DLD) among bilingual children in
Speech and Language Clinics is challenged by the use of Societal Language (SL)
monolingual norms and by the absence of knowledge about children’s performance
in the Home Language (HL) leading to over diagnosis of DLD among bilingual children.
The current study examined how bilingual parents’ questionnaire can contribute to a
more accurate clinical protocol that can help mitigate the diagnosis difficulties and help
disentangle the impact of bilingualism from DLD. Parents of 75 bilingual children (ages
48-82 months) participated in this study. Forty six children were referred to Speech
and Language Pathologists (SLPs) due to language performance difficulties (Clinically
Referred- CR) and 29 were never referred to a SLP (Non-referred- NR). Of the CR
group only 19 were diagnosed by the SLP with DLD using dynamic assessment (CR-
DLD), while 27 were diagnosed as having typical language development (CR-TLD).
Parents of all children filled a Bilingual Parent Questionnaire (BIPAQ), developed from
a SLP’s perspective, ith information in five domains: () Demographic Information, (b)
Developmental background, (c) HL abilities, (d) SL abilities, and () Quantity and quality
of exposure to both HL and SL. Significantly lower scores were observed for the CR-
DLD group compared to the other groups on Developmental background, HL abilities,
and SL abilities as well as on the total score. Sentence complexity, difference from other
children in language development, and family history significantly distinguished between
the CR-DLD and CR-TLD groups. Sentence complexity, difference from other children
in language development, and confidence speaking freely distinguished between CR-
DLD and NR children. No significant difference was observed between CR-TLD and
NR children. A comparison of the CR- DLD and the CR-TLD bilinguals using a ROC
curve analysis yielded good sensitivity and specificity, as well as good accuracy (AUC =
0.869). Our findings show that parent questionnaires can be a valuable part of diagnosis
protocol and provide missing information needed for more accurate diagnosis before
treatment commences, allowing clinicians alternative options of treatment as well as
reducing caseloads at clinics.
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INTRODUCTION

Difficulties or delays in the acquisition of the Societal Language
(SL) lead to many referrals of bilingual children to Speech and
Language Pathologists (SLPs). Yet, screening for Developmental
Language Disorder (DLD) among bilingual children in Speech
and Language Clinics is challenged by the use of SL monolingual
norms and by the absence of knowledge on children’s
performance in the Home Language (HL). Usage of SL
monolingual norms to assess the linguistic performance of
bilingual children can be misleading since their chronological
age does not reflect the amount of exposure to SL Hebrew. The
absence of standardized tests in the children’s home language
(HL), and the limited availability of SLPs who know the
different HLs, often make identification even more challenging,
as assessment should be done in both languages. These caveats
result in over diagnosis of Developmental Language Disorder
(DLD) among bilingual children (see, for example, Armon-
Lotem, 2010; Armon-Lotem et al., 2021 for Israel; Grimm and
Schulz, 2014 for Germany; Paradis et al., 2010 for Canada
and Scheidnes and Tuller, 2016 for France). The present study
demonstrates how the use of a bilingual parent questionnaire
yields differential profiles for bilingual children in the clinic and
contributes to a more accurate clinical process that can help
mitigate the diagnosis difficulties and disentangle the impact of
bilingualism from DLD.

Diagnosing Developmental Language

Disorder Among Bilingual Children

According to the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (American Psychiatric Association,
2013), Language Impairment will be diagnosed when one
experiences persistent difficulties in comprehension and
expression of language, oral and/or written, in the absence
of neurological, cognitive or conceptual factors such as
hearing impairment or neurological damage. Language
Impairment affects approximately 7% of the general
population (Tomblin et al., 1997; Norbury et al, 2016).
It is a neuro-developmental disorder with a hereditary
component manifested mainly in morphology and syntax

(Rice, 2004; Bishop, 2006; Rice et al, 2008; Leonard,
2014). Genetic aspects and family history predicted
diagnosis in previous studies with different degrees

of accuracy (Bishop et al, 1995, 2012; Leonard, 1998;
Restrepo, 1998).

Bishop et al. (2017) introduced the term Developmental
Language Disorder (DLD) following the CATALIZE consensus,
a diagnostic label was embraced by international community
referring to a language disorder unrelated to a biological
condition and experienced in the course of language
development. Subsequently, DLD could co-occur with other
neurobiological disorders, environmental risk factors and does
not require a gap between verbal and non-verbal IQ. For the
remaining of this paper the term DLD will be used regardless of
other terms previously mentioned to maintain a consistent and

unified clarity.

Given that DLD is a neuro-developmental disorder (Leonard,
1998; Lee et al., 2020) it is expected to appear in both languages in
a bilingual child. The official recommendation of the American
Speech and Hearing Association (ASHA, 2004) and the IALP
(International Association of Logopedics and Phoniatrics [IALP],
2020) is to assess a bilingual child’s ability in both languages
for the purpose of diagnosing Developmental Language Disorder
(see also RCSLT, 2019). Yet, often this recommendation cannot
be adhered to due to lack of standardized tests in the various HLs
present in addition to absence of SLPs who are native speakers
of the HL. Translation of standardized tests is not recommended
since each language assessment targets the language specific
linguistic markers which indicate high risk for DLD.

Assessment of a bilingual child that includes a formal
standardized test in the SL only leaves the SLPs with an
incomplete description of the childs language abilities and
environment. Assessment in the SL only could result in over-
diagnosis of DLD when the SL evaluation alone does not
match the expectations from a monolingual child of the same
chronological age (Pefa et al., 2020; Armon-Lotem et al., 2021).
Over diagnosis of DLD can lead to inadequate placement of
children with typical language development (TLD) in special
education preschools for children with DLD (see Iluz-Cohen,
2008; Armon-Lotem, 2010; Ruiz-Felter et al., 2016). As these
educational settings are numbered and in high demand, this
phenomenon has a negative impact on children with DLD
who are denied access due to limited availability. Over-
diagnosis results in overloading both healthcare system and
educational resources in preschool and kindergarten years
whereas underdiagnosis has a similar negative effect in school
years. Therefore, it is necessary to make the diagnostic process
of DLD among young bilingual children more accurate and
beneficial for all parties involved.

DLD in monolinguals is diagnosed through testing the
linguistic abilities of the child compared to age matched peers,
however, when a child is exposed to two or more languages
diagnostic process can be impacted by many additional factors
such as: amount of exposure to each language, personal language
aptitude, motivation, richness of language, exposure in an
educational setting, verbal short-term memory etc. (Paradis,
2011; Paradis et al., 2016, 2017). With the large migration waves
of the past decades, the number of children growing up with
more than one language at home has increased dramatically.
Some of these children are simultaneous bilinguals, exposed to
more than one language from birth in various settings, while
others are sequential bilinguals who acquire a SL when they
enter preschool past the age of three (Thordardottir, 2019).
Simultaneous bilingual children often reveal a similar rate of
acquisition to monolinguals showing independent grammatical
acquisitions in each language (Paradis and Genesee, 1996;
Genesee and Nicoladis, 2007) with the possible exception of
receptive vocabulary size (Paradis et al, 2003). By contrast,
sequential bilinguals show a delay in the SL that reflects their
length and amount of exposure to the SL (Paradis, 2009, 2010;
Bohman et al.,, 2010; Armon-Lotem et al., 2021). The relatively
low linguistic abilities in the SL when compared to age-matched
monolingual peers and the impact of the HL are responsible for
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over-diagnosis of bilingual children with TLD as having DLD
(Meir et al., 2016). Examining a young bilingual child in the SL
only is not a reliable assessment of the linguistic skills due to
influence of exposure to the SL or the influence of the HL (Iluz-
Cohen, 2008; Nayeb et al., 2021). Gillam et al. (2013) used the
EpiSLI model (Tomblin et al., 1996) deigned to identify children
with language impairment among second language learners. They
concluded an accurate use of the model can be achieved only
when children attended an English-speaking public school and
used English 30% of the time.

The Challenge of Diagnosing Developmental
Language Disorder Among Bilingual Children in Israel
Israel is a multilingual-multicultural country in which 50% of the
population are native speakers of HLs other than Hebrew, Israel’s
official language and one out of five children in Israel speaks a
language different than Hebrew at home (Robnov, 2006).

Speech and language clinics as well as Child Developmental
Centers admit many children to their caseloads and waiting time
for treatment vary between 3 and 12 months and sometimes
even more in rural districts of the country. A national screening
program has been operating since 2004 with the main purpose of
identifying developmental delays at an early age allowing early
intervention (Novogrodsky and Kreiser, 2019). The program
is being operated by expert nurses for all children from birth
till the age of five. Nurses meet every child in special child
care units called “Tipat Xalav” (translates as “Drop of Milk”)
located in every city where free services are offered for children
and mothers (Tasher et al, 2016). In terms of language and
communication skills, nurses are required to administrate a
protocol designed to observe delays in expected milestones of
language and communication skills. In case of an apparent delay
or difficulty the nurses can refer the child for a full assessment
by an SLP in Child Developmental Centers operated by one
of Israel's Health Maintenance Organizations (HMO) or by the
Ministry of Health (Novogrodsky and Kreiser, 2019).

Referral to SLP can also be provided by the child’s pediatrician
on his initiative or following a request from parents or teacher
who are familiar with the child’s abilities. Parents are requested
to provide a series of questionnaires filled out by them and by
the educational staff (if the child attends a day care, preschool,
kindergarten, or school). The questionnaires relate to all
areas of developmental milestones, communication, social, and
behavioral aspects. Those questionnaires, along with the doctor’s
observation are sent to the Child Developmental Center of the -
childs HMO. A representative of a team of multi-disciplinary
professionals reviews the questionnaire and summons the child
for assessment according to her areas of difficulties. Waiting time
for an assessment cannot exceed 3 months by law, however,
in practice, it is often longer. Private clinics can also provide
services of assessment and intervention; however, the costs are
high and not all families can afford such services. Assessment
is held in one or two sessions, using formal tests normed
with monolingual Hebrew speakers, as well as intake data from
parents. Once the initial assessment is completed by the SLP, a
recommendation for intervention will be provided according to
the child’s performance in those session/s along with “Language

Difficulty” or definition if the child’s language formal test results
were 1.25 SD below the average expected at that age (Ministry of
Health, n.d. SLPs in Child Development).

Identification and diagnostic label of DLD will be determined
after the age of three and only when a child demonstrates
persistent difficulties in language acquisition despite consistent
therapy, meaning, after a series of intervention sessions, which
include dynamic assessment. Number of sessions varies by age
and severity of the problem, leading to a large number of
patients, 10% of children population (The State Comptroller
Report, 2016), under the care of Child Developmental Centers,
Developmental unites and private clinics associated with one of
the four HMOs in the country. Yet, no specific attention is paid
to the differences between bilinguals and monolinguals leading
to overdiagnosis of bilinguals with DLD (Meir et al., 2016). Using
parent questionnaires geared for bilingual development as a part
of the protocol of bilingual children in Child Developmental
Centers could have a potential impact on accuracy of assessment
and treatment availability as efficient initial screening will reduce
the number of children referred for individual intervention.

The process of assessment for a bilingual child in Israel relies
on a formal standardized test in Israel’s SL Hebrew or its informal
adaptation to Arabic, leaving the SLPs with an incomplete
description of the child’s language abilities and environment. In
Israel two standardized tests developed in Hebrew are used for
DLD diagnosis in preschool years: (1) The Goralnik Screening
Test for Hebrew (Goralnik Screening Test for Hebrew. Matan:
Even Yehuda, Israel, Goralnik, 1995), includes six subtests:
pronunciation, expressive vocabulary, comprehension, sentence
repetition, expression, and storytelling. This test can be used from
the age of 2:7 till the age of 6. (2) katzenberger Hebrew Language
Assessment (Katzenberger and Meilijson, 2014), designed for
older preschoolers at the ages of 4:00-5:11 includes six subtests
as well: Auditory Processing, Lexicon, Grammar, Phonological
Awareness, Semantic Categorization, and narrative expression.
For older ages, SLPs often use the school- age version of
the katzenberger Hebrew Language Assessment for ages 6-9
(Katzenberger and Meilijson, 2018).

All of the mentioned tests are widely used in clinics and
educational settings in Israel and SLPs use one or more
in the process of assessment according to the age of the
child and her level of language performance. Limitations of
availability or budget can influence the choice as well. All
three language assessments were developed and standardized
for Hebrew, targeting specific linguistic structures proven to
distinguish between children with typical development and
children with DLD.

Armon-Lotem et al. (2021) demonstrated the inadequacy of
using formal tests developed for monolingual English speakers
in measuring English used as a heritage language among
bilingual children in Israel. Analyzing the performance of 240
bilingual English-Hebrew speaking children, ages 5-6; 6, on
the Clinical Evaluation of Language Fundamentals, Preschool-2
(CELF Preschool-2; Wiig et al., 2004), they report a 10-point gap
from the expected monolingual norm. Likewise, Altman et al.
(2021) presented results from 397 typically developed bilingual
children tested in the SL showing a consistent gap of more than
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1 SD below the norm for their chronological age when using
monolingual norms when testing in SL. Both studies demonstrate
the difficulties of using monolingual standardized tests for
English-Hebrew bilingual children suggesting that a combination
of chronological age with age of onset of bilingualism might yield
better assessment. Yet, English is only one of the HLs spoken in
Israel, and an alternative for assessing children with other HLs in
their HL is missing.

Thus, SLPs in Israel often rely on informal interviews to
elicit background information from the parents but there is
no official research-based protocol to follow. Moreover, these
informal interviews hardly address the HL and mostly focus
on parental concern. The Israeli case is far from unique and
demonstrates the need for a practical solution for assisting
this problematic diagnostic process found in many clinical
settings. Parent questionnaires can offer such a solution as
demonstrated in Boerma and Blom (2017). Boerma and Blom
(2017) emphasized the clinical context as such in need for
practical solutions in distinguishing between bilingual children
with typical development and bilingual children with DLD and
examined the use of parental questionnaire with standardized
tests designed for bilingual context. Their results strengthen
the possible value of using parental questionnaires in a diverse
bilingual context as the combination of instruments presented
enabled a differentiation between children with and without
language impairment regardless of their linguistic background In
this study we aim to offer an additional possible combination
of informal tools or perhaps a suitable alternative by itself,
available for every SLP, in our joined endeavors for making DLD
identification among bilinguals more accurate.

Parent Questionnaires
Since the recommendation to diagnose and assess a bilingual
child’s language ability in both languages cannot be followed
as often as desired in a clinical setting, there is an increasing
need for more practical tools and protocol to be implemented
in clinics. The present study explores the possibility of adapting
parent questionnaires, often used in research for collecting
background information, in a clinical setting to complement the
formal assessment protocol of young bilingual children. Parent
questionnaires focusing on language related measures can offer
a parental perspective on the child development, the essential
insight into the HL abilities of the child, and observational
comparison with other bilingual children in the use of the SL.
The use of parental reports about their children’s abilities
is not uncommon. Parents certainly have extensive knowledge
about their child in his/her natural environment and context.
Thus, parental reports may have some advantages over an
artificial testing situation. For example, questionnaires have been
used to gather data regarding children’s vocabulary (Fenson
et al,, 1993), amount and quality of exposure to languages,
including interactions with various interlocutors (Marchman and
Martinez-Sussman, 2002; Bedore et al., 2012), assessing home
literacy environment (Tambyraja et al., 2017) and early literacy
(Boudreau, 2005).
Among parent
Communicative

MacArthur-Bates
(M-CD]J,

questionnaires, the
Developmental Inventories

Fenson et al., 1994) is the best-known and most widely used
parental report of the child’s linguistic abilities. Adapted for
over 50 languages, the M-CDI is used to describe the expressive
(and sometimes receptive) vocabulary of young children ages
8-30 months. Used for language evaluation of children with
language delay (Thal et al., 1999), children with autism (Nordahl-
Hansen et al., 2013), and bilingual speakers of various languages
including Spanish-English bilingual children (Marchman et al,,
2004), Irish-English (O’Toole and Hickey, 2017) and English-
Hebrew Bilingual children (Armon-Lotem and Ohana, 2017).
The M-CDI has become an established and valid source of young
children’s linguistic profiles among monolinguals and bilinguals.
In the bilingual context the M-CDI has been used successfully to
assess the vocabulary in the HL, the SL, and in both languages
together (Armon-Lotem and Ohana, 2017; Gatt, 2017; O’Toole
etal., 2017).

Other parent questionnaires have been used for discriminating
between children with and without DLD in monolingual (Callu
et al.,, 2003, cited in Tuller, 2015) and multilingual contexts
(Restrepo, 1998; Paradis, 2010; and also see Kascelan et al., 2021
for an extensive review). ALDeQ, the Alberta Language and
Development Questionnaire, was developed with the objective
of creating a parental report containing information regarding
the child’s HL development. More importantly, it was designed
to differentiate English learners who are typically developing
from those with DLD (Paradis et al., 2010). The ALDeQ includes
four sections: (a) early milestones, (b) current Home Language
abilities, (c) behavior patterns and activity preferences, and (d)
family history. Two groups of bilingual children with various
minority languages participated in that study: 139 with typical
language development and 29 with Developmental Language
Disorder. The study reports a significant difference between
the two groups; the early milestones section emerged as the
best discriminator and the current HL abilities the next best.
The results of Paradis’ study demonstrate the potential of a
questionnaire like the ALDeQ as a clinical tool, especially
when information regarding the child’s HL cannot be obtained.
Parental questionnaires have been used successfully as a part
of a screening protocol for various conditions such as: gender
identity development (Johnson et al., 2004), young children’s
internalizing difficulties (Andrijic et al, 2013), and Autism
(Mattila et al., 2012; Abbas et al., 2017). Mixed results were
presented when screening for developmental delays in pediatrics’
clinics (Rydz et al., 2006; Kim and Sung, 2007). ALDeQ has been
frequently used in research (Bonifacci et al., 2016; Hong and Yim,
2020) but seldom in a clinical setting (but see Karimijavan et al.,
2021).

To complement ALDeQ and provide background information
regarding the bilingual child’s linguistic experience and
demographic environment in order to understand developmental
patterns in the SL, Paradis (2011) designed the ALEQ, Alberta
Language Environment Questionnaire. Using the ALEQ, Paradis
(2011) showed a mixed influence of internal (e.g., chronological
age or language aptitude) and external (e.g., mothers’ education
or patterns of SL exposure) factors on the acquisition of English
as the SL, measured by English standardized measures. Length
of exposure to English and richness of English environment
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emerged as the two strongest predictors for performance on
measures of verbal morphology and vocabulary. Unlike previous
studies (Paradis, 2009, 2010), mothers’ education had marginal
influence on vocabulary and accuracy in verbal morphology;
and use of SL at home showed no influence on the child’s SL
acquisition in general. Child-internal factors, as one factor,
predicted more variation in children’s acquisition rates than
external factors. In a more recent study, Paradis et al. (2017)
presented findings regarding production of complex syntactic
structures by L2-English children influenced by longer exposure
to English in a school setting and richer English environments
among the prominent predictors, using the ALEQ for data
collection. Studies like this one reveal the potential power of
parent questionnaires in providing valuable information when a
standard assessment protocol cannot be used.

To further explore bilingual children’s risk factors for DLD,
and Grimm and Schulz (2014) also used a parent questionnaire.
They identified four factors: (a) late onset of single word stage, (b)
late onset of multi-word stage, (c) family history of DLD, and (d)
family history of difficulties with written language. Late onset of
multi-word stage and family history of DLD were more prevalent
among children with DLD and a moderate positive correlation
was found between those risk factors and the SLPs” evaluation.
Thus, Grimm and Schulz (2014) suggested that the use of parent
questionnaires could complement standardized language tests.

This suggestion has already been tested by Bishop and
McDonald (2009), for example, in a study of monolingual
children, where they explored the possibility of using the
parent report “The children’s Communication Checklist” (CCC-
2) for complementing formal assessment of Specific Language
Impairment (currently known as DLD). 245 twin children (9-
10 years old) participated in their study, 52 of them were referred
to speech and language pathologists (CR-Clinically referred) as
the rest were not (NR-Non-referred). A vast battery of tests
was administrated to all participants and compared to CCC-
2 ratings revealing that parent report managed to distinguish
between children with and without language impairment both
in the CR group and the NR group, similarly or better
than formal tests.

The current study focused on CR and NR bilingual children
in order to explore the potential of parental questionnaire for
creating linguistic profiles for children in a clinical setting,
distinguishing between clinically referred children with typical
development (CR-TLD) and clinically referred children with
DLD (CR-DLD). The aims of this study are to examine whether
a parental questionnaire can be used as a screener for DLD
among clinically referred bilingual children when standardized
tests are unavailable. In addition, we aimed to discover what are
the characteristics of children who were referred to SLP vs. the
bilinguals who were not referred, as well as referred bilinguals
who were not diagnosed as having DLD as oppose to the ones
who were diagnosed with DLD.

The following questions will be addressed

1. Can parental questionnaires distinguish, between children
with and without DLD? Which information (early
milestones, HL skills, or SL skills) provides a better

distinction within the CR group, and between the CR
groups and the NR group?

2. Which specific questions tease apart the characteristics of
children who were referred to SLP (CR) vs. the bilinguals
who were not referred (NR), and which specific questions
distinguish between those diagnosed the DLD and those
who are not in clinical setting?

3. How accurate, in terms of sensitivity and specificity, are
parental questionnaires among clinically referred bilingual
children when standardized tests are unavailable? Can they
be used for initial screening?

In light of the cited literature as well as the language context
in Israel, where the study has been conducted, we shall be testing
the following hypotheses:

1. Parental questionnaire can provide the information needed
to differentiate between bilingual children with and
without DLD even among children who have already been
referred to the clinic. We expect this hypothesis to be
borne out since referral by preschool teachers and even by
pediatricians, is based on impressions of the SL abilities
of the child, and does not take into consideration early
milestone, family history, or HL abilities, domains which
have been found to distinguish between children with TLD
and children with DLD (Restrepo, 1998; Paradis et al.,
2010; Grimm and Schulz, 2014). We further expect that
SL abilities will distinguish between the NR group and
the SR-TLD group, while HL abilities will be the same for
these two groups.

2. Turning to the specific questions, we hypothesize that the
questionnaire will assist in creating specific profiles that
tease apart the three groups of children, distinguishing
between bilingual children who were referred to SLP
(CR) vs. the bilinguals who were not referred (NR), and
between children who were identified as having DLD
(CR-DLD) and those who were not (CR-TLD and NR).
Previous study demonstrated higher presence of parental
concern when it comes to language development among
bilingual children as oppose to monolingual children
(Boerma and Blom, 2017), thus is could be that such
concerns might have brought the children to the clinic in
the first place. If this is the case, parental concerns are not
expected to distinguish the two clinical groups, but family
history, as an independent measure might distinguish the
groups (Leonard, 1998; Restrepo, 1998; Bishop et al., 2012).
Similar differences are expected between the non-referred
group and the children who have been diagnosed with
DLD. Yet, children who were never referred to the clinic,
might have a disorder that went undiagnosed, due to the
assumption that bilingualism might be the cause of an
observed delay. Thus, we expect less of a distinction on
background information and family history, while the gap
in HL abilities will remain distinctive (Paradis et al., 2010).
Even if no significant differences are found in SL abilities,
we anticipate that children who were referred to the clinic
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might have been less linguistically active in the SL than
children who have never been referred.

3. We hypothesize that beyond the significant difference
between the groups, a diagnostic accuracy will be attainable
for the clinically referred children.

If these hypotheses are born out, drawing differential profiles
for the different populations, is expected to contribute to a better
screening process in our journey for an accurate identification of
DLD. Moreover, if diagnostic accuracy is obtained, is expected to
provide a tool for SLPs to better identify children with DLD and
assist in determining the treatment goals and course of action.

MATERIALS AND METHODS

Participants

Parents of 75 bilingual children (ages 48-82 months) participated
in this study. 46 children were referred to SLPs by expert nurses,
kindergarten teachers or doctors due to language performance
difficulties (Clinically Referred- CR) and 29 were never referred
to SLP (Non-referred- NR). NR children were recruited from
public preschools in the center of Israel in which language of
instruction is the SL-Hebrew. Most children spoke at home
Russian (52) or English (18), with a few children in the clinics
using other HLs French (3), Spanish (1), and Romanian (1).
We have excluded children who meet the exclusionary criteria
for DLD, having hearing impairment, repeated ear infections or
language difficulties associated with ASD or another syndrome
affecting cognitive development.

Due to the unreliability of the standardized assessment
protocol in which bilingual children are assessed only in the SL,
the SLPs were asked to reassess the children through Dynamic
Assessment (DA). DA is a protocol based on Vygotsky’s concept
of “zone of proximal development (ZPD)” which is defined as the
distance between the “actual developmental level as determined
by independent problem solving and the level of potential
development as determined through problem solving under adult
guidance or in collaboration with more capable peers” (Vygotsky,
1978, p. 86). In this protocol a base line assessment will be
administered, determining the knowledge of the child in one or
more domains followed by a teaching phase in which the focus
is on the child’s learning potential accompanied by assessing
the results of those efforts. Dockrell (2001), who reviewed
several methods of possible language development evaluations,
suggested that using process-based assessments could better assist
us in comprehending the child’s difficulties and strategies when
approaching a task, thus, giving us an insight to her learning
potential rather than current ability which can be affected by
multiple factors such as shyness and attention deficits (Camilleri
and Law, 2007). In the case of multilingual children, the added
language and culture differences can enhance the difficulty of
obtaining reliable assessment based on one static evaluation as
oppose to a process involving learning opportunities such as DA
(Camilleri and Botting, 2013).

Multiple studies have demonstrated DA value in
differentiating children with DLD and children with typical

development in the process of learning a second language (Pefa
and Iglesias, 1992; Gutiérrez-Clellen and Pefia, 2001; Pefa et al,,
2006; Hasson and Jofte, 2007; Kapantzoglou et al., 2012). In terms
of language assessment in a clinical setting, it is widely used
among SLPs to determine the presence of DLD among bilingual
children in the absence of standardized tests (Hasson and
Botting, 2010). The clinical framework, described in this study,
provided a variety of linguistic abilities tested and evaluated as
expected in such realistic situation. All SLPs evaluated expressive
grammar tasks suitable to the child’s linguistic level. Progress was
determined by measuring the child’s ability to acquire and use the
grammatical rules taught during the period of assessment. SLP’s
were able to diagnose the presence or absence of DLD according
to their evaluation of a poor prognosis with persistent linguistic
difficulties (Bishop et al., 2017).

According to SLPs dynamic assessment, only 19 of the
children were identified as having DLD (CR-DLD) consequently,
participants were divided into three groups based on the SLPs’
evaluation: clinically referred children diagnosed with DLD (CR-
DLD), clinically referred children defined as having typical
language development (CR-TD) and Non-referred bilinguals.
Demographic data of the three groups are presented in Table 1.

Univariate GLMs showed no significant differences between
the groups in Chronological age, Age of onset of SL (AoO) and
Length of Exposure to SL (LoE).

Tools

Dynamic Assessment (Post-treatment Evaluation
Form)

As the children with DLD were recruited from clinics, different
standardized tests were used by the SLPs as part of their
assessment (see section “The Challenge of Diagnosing DLD
Among Bilingual Children in Israel”). All these tests were
designed to evaluate language performance in Hebrew in
monolinguals and are not reliable for use with bilingual children
as mentioned above. Thus, the clinical diagnosis within the CR
group was based on dynamic assessment procedure performed
by the treating SLP and the standardized test results are
not reported. The SLPs were asked to rely on their dynamic
assessment conclusion and fill out a post-treatment questionnaire
3 months after treatment started detailing their professional
expert diagnosis. The post treatment questionnaire also required
the SLPs to provide information as to the length of treatment
and the SLP’s opinion regarding the absence or presence of DLD
following the treatment, including a detailed explanation for their
response. This was complemented by questions on the child’s
initial language standardized test results, a question about who
referred the child and the reason for the referral, as well as general
details concerning the child’s age, date of initial diagnosis done by
the same SLP as well as the SLP’s work place and seniority.

Parental Report

The Bilingual Parent Questionnaire (BIPAQ), used in this paper,
was developed from an SLP’s perspective, and is designed to
serve as a protocol for soliciting background information in
five domains: (a) Demographic Information, (b) Developmental
background, (c) HL abilities, (d) SL abilities, and (e) Quantity
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and quality of exposure to both HL and SL. An SLP’s perspective
includes needs, dilemmas and limitations arising in the clinic
every day (e.g., time limitations) when different families from
different cultures approach SLPs for assistance with the potential
of being used as an accurate screener in a clinical setting.
BIPAQ was developed alongside with the Parental Bilingual
Questionnaire, PaBiQ (Tuller, 2015), within the European
network COST Action 1S0804 “Language Impairment in a
Multilingual Society: Linguistic Patterns and the Road to
Assessment.”!+?

To meet the needs of SLPs for a practical tool that can be
used for soliciting background information on early milestones,
the HL, and the SL with a clear scoring system, that can be used
for creating a treatment plan, questions were selected from the
ALDeQ (Paradis et al., 2010) and ALEQ (Paradis, 2011). The
questions were adapted to the clinical setting in Israel adding
questions that address everyday life in Israel, and integrated into
one focused Bilingual Parent Questionnaire (BIPAQ, Abutbul-
Oz et al., 2012). BIPAQ has three main advantages, that make it
different from ALDeQ (Paradis et al., 2010) and ALEQ (Paradis,
2011) and more suitable for clinical setting:

Content

BIPAQ solicits information about both languages—for the HL
to fill the gap created by the absence of standardized tests and
SLPs who can test in the HL, and for the SL in order to cover
for the absence of norms for bilinguals by obtaining the parents’
perspective of the ways in which their child compares with other
children. In addition to the language-oriented questions for each
language, BIPAQ also solicits information regarding quantity
and quality of exposure to both languages. The information for
SL-Hebrew was obtained in order to provide the SLP a better
understanding of the linguistic environment of the child which
will assist in reaching a more accurate diagnosis and treatment
plan when needed.

Scoring

In order to pinpoint the source of difficulty, scoring was
compartmentalized by the following sections: Early milestones
and family history, HL abilities and SL abilities. Bilingual
children with typical language development (TLD) and
bilingual children with DLD often present different patterns
of development in those domains despite similar language

Uhttps://www.cost.eu/actions/IS0804/
Zhttps://www.bi-sli.org/

environment (Leonard, 1998; Restrepo, 1998; Paradis et al., 2010;
Armon-Lotem and Meir, 2016). Difficulties in one language only
are more typical bilingual development while difficulties in both
languages are anticipated for bilingual children with DLD. Thus,
for example, low score in the HL section as oppose to high score
in SL section could be evidence for HL attrition.

Administration

To address the time limitations in the clinic, BIPAQ was designed
to be used by parents independently before clinical evaluation,
rather than as an interview.

The questionnaire begins with a short positioning to the
parents explaining the complex situation of evaluating the
language of a bilingual child and requesting their assistance
in providing valuable data regarding their child’s linguistic
abilities and environment. This came to address parents’
occasional feeling that they need to defend their choice to speak
HL exclusively. Explaining the purpose of the questionnaire
established the parents’ role as the best source of information
regarding their children and requesting their assistance in the
process of diagnosing the child.

The introduction is followed by 49 questions presented in
the five separate sections: (a) Demographic Information—10
questions, (b) Developmental background—=8 questions, (c) HL
abilities—8 questions, (d) SL abilities—8 questions, and (e)
Quantity and quality of exposure to both HL and SL—15
questions. The current study reports on findings for the first
four sections. Findings from Section E are beyond the scope
of the present study (see Supplementary Appendix A for the
sections A-D). The use of BIPAQ was approved by the Bar-
Ilan University Faculty of Humanities IRB committee and by the
Ministry of Education.

Procedure

Parents of Non-referred bilinguals who attended regular
preschools in multiple settings in the center of Israel were asked
to fill out the BIPAQ. All parents signed an informed consent
form and were asked to return the questionnaire by mail or email
to the first author. The questionnaire was available for the parents
in Hebrew, English and Russian.

Clinically referred bilinguals’ data collection was conducted
in several private clinics servicing different locations in the
center of Israel. Though the clinics are private businesses,
they provide services through the major healthcare providers,
ensuring that the referred population is representative of the

TABLE 1 | Demographic data of the three groups.

CR-DLD CR-TLD NR
N 19 27 29
Gender 6F 13M 14F 13 M 16F13 M
HL 4 English, 2 French, 1 Spanish, 12 Russian 1 English, 1 French, 1 Romanian, 24 Russian 13 English, 16 Russian
Age (months) 61.21 (9.86) 63.74 (9.94) 64.62 (8.17)
AoO (months) 19.53 (18.25) 27.96 (18.09) 25.21 (15.26)
LoE (months) 41.68 (14.16) 35.85 (21.25) 39.41 (19.62)

AoO, Age of onset, first exposure to SL-Hebrew, LoE, length of exposure to SL-Hebrew; SL, societal language; HL, home language.
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bilingual population in Israel and not only of middle to high
SES. All parents signed an informed consent form and were
asked to fill out the BIPAQ and return it to the first author. The
questionnaire was available for the parents in Hebrew, English,
and Russian. Speakers of languages other than Russian or English
used the Hebrew version. The version of the questionnaire that
was used by the parents had no scoring information on it to
ensure as much authentic responses as possible from the parents.

All questionnaires were analyzed and scored by the first author
and not by the treating SLP in order to avoid any bias by parents’
input in the dynamic assessment.

Scoring and Analysis

All questionnaires were analyzed and scored according to
BIPAQ’s scoring system detailed in Supplementary Appendix
B. Maximum score is 63 points constructed from sections B to
D. Section B of developmental milestones and family history
contains 8 questions. Six questions used a 0-1-2 scale for age
related developmental milestones and two were rated by the
parents on a 0-1-2-3 Likert scale. Better outcomes (e.g., earlier
age of walking or no acquisition difficulties) received a higher
score to the maximum of 18 points. Sections C of HL abilities
contained originally 8 questions as well, but one of them—about
difficulties in learning the HL—was not answered by over 30% of
the parents and was excluded from the scoring. Thus, the score
was based on 7 questions, all scored on the same 4 points Likert
scale (with max score of 3) to a total score of 21 points. Finally,
Section D of SL abilities contains the same 8 questions as in
Section C that, using the same scale, totaled in 24 points. The
score obtained in each part was then converted to percentages
out of the total score for that part and the total score obtained
was then converted to percentages out of the total BIPAQ score.
For example: if a child received 10 points in section B, 20 points
in section C and 16 points in section D, the total score would
be: (10 + 20 + 16)/63*100 = 73.01%. Lower score indicates a
higher risk for DLD. The score in percentages, for each part
and for the total score is used for further statistical analyses.
Section E, Quantity and quality of exposure, is beyond the focus
of the current paper.

The questionnaire has a fixed scoring system that leaves no
space for the scorer’s judgment making the scoring simple and
reliable. Thus, there was no need for inter or intra rater reliability
measures. Cronbach’s Alphas was performed to evaluate internal
consistency of the questionnaire, showing good to high reliability.
The Developmental milestones and family history section (B)
consisted of 8 items (o = 0.74), the HL abilities evaluation section
(C) consisted of 7 items (o = 0.88), and the SL abilities evaluation
section (D) consisted of 8 items (o = 0.85). The total evaluation
was found to be highly reliable (23 items; a = 0.88).

Analysis commenced with descriptive statistic and GLMs
comparing the Non-referred (NR), clinically referred DLD (CR-
DLD) and clinically referred typically developing (CR-TLD)
groups’ linguistic abilities as evaluated by parents. Analyses
were applied to each part separately and to the total score.
These were followed by post hoc Tukey HSD tests. In order to
identify questions that better discriminate between the groups,
Kruskal-Wallis Test was used for each question separately, since

the scoring for the questions was either categorical or ordinal.
These were followed by Mann-Whitney Tests for between group
comparisons. The differential performance of the three groups on
the different questions is used to identify the different profiles of
children in the three groups. A ROC analysis is then conducted
for the Clinically referred children only to identify the best cut-off
point that distinguishes the two clinical groups (CR-TLD and CR-
DLD) for which an SLP assessment is available. The ROC results
are next applied to the NR group to explore if there are children
in this group who might be at risk for DLD. Once identified, the
differential performance of these on the different questions will
be used to identify the different profiles of these children. This
profiling process is expected to yield various characteristics of
participants and contribute to the unique identifying bilinguals
with high risk for DLD.

RESULTS

Bilingual Parent Questionnaire Sections

and Total Score

To address the first research question examining whether
a parental questionnaire can distinguish between bilingual
children with and without DLD and which information is more
differential, Table 2 presents descriptive statistics for Sections B—
D as well as the total score of the BIPAQ for the three groups of
children. Univariate GLMs with Tukey HSD post-hoc tests were
used to test for between group significance. Results are presented
for each group of children in percentage (Mean, SD, and Range)
followed by the statistical outcomes. Small superscript is used to
indicate significant differences between the groups.

Table 2 shows a significant difference between groups for the
three sections and the total score alike. Developmental milestones
and family history, and HL abilities were more predictive of
the difference between the groups than SL abilities (adjusted
R? =0.186, adjusted R* = 0.275, adjusted R* = 0.059, respectively).
The total score was the most predictive of the difference with
adjusted R? showing that group explains 29.31% of the variance
in total BIPAQ scores. Tukey HSD post hoc tests indicates that the
score for CR-DLD is significantly lower than the other two groups
(ps < 0.001) but no difference was found between CR-TLD and
NR children (p = 0.58).

Since all three sections came from the same participants, a
GLM with Section as a Repeated Measures and Group as an
Independent Variable was performed. A significant difference was
observed on the Mauchly’s test of Sphericity (p = 0.01). Therefore,
Greenhouse-Geisser was used to test within subjects’ effect of
Section. A significant difference was observed, F(1 7,128 5) = 3.522,
p = 0.037, with no interaction between Section and Group,
suggesting that the difference between the sections is the
same for all groups.

Following the GLM:s reported in Table 2, Tukey HSD post hoc
tests were conducted for each section of the BIPAQ separately. In
Section B, exploring developmental milestones and family history
significant differences were observed between the CR-DLD and
CR-TLD groups (p < 0.001) as well as between CR-DLD and NR
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children (p < 0.001), with no significant difference between CR-
TLD and NR children (p = 0.918). Likewise, in Section C, HL
abilities, significant differences were observed between CR-DLD
and CR-TLD groups (p < 0.001) as well as between CR-DLD
and NR children (p < 0.001), with no significant difference
between CR-TLD and NR children (p = 0.592). By contrast, in
Section D, a significant difference was found between CR-DLD
and NR children (p < 0.036), but no significant difference was
documented between CR-DLD and CR-TLD children (p = 0.149),
nor between the CR-TLD and NR children (p = 0.780). The
implications of this later finding for the differential profiles of
bilingual children and its explanatory value for understanding
why the CR-TLD were initially referred to the clinic will be
addressed in the discussion.

Developing Differential
Profiles—Analysis by Question

Further analyses by questions are next presented to address our
second research question, and discover the characteristics of
children who were referred to SLP (CR) vs. the bilinguals who
were not referred (NR) as well as referred bilinguals who were
not identified as having DLD (CR-TLD) as oppose to the ones
who were identified as having DLD (CR-DLD). The analysis
by specific questions will further contribute to shortening the
questionnaire to meet the time constraints in the clinic.

To explore the effect of group on the different questions of the
BIPAQ, a GLM with Question as Repeated Measure and Group
as an Independent Variable was performed for each section. In
Section B, a significant difference was observed on Mauchly’s test
of Sphericity (p < 0.001). Therefore, Greenhouse-Geisser was
used to test for effect of questions within subjects, showing a
significant difference for Question, F(s 248) = 25.684, p < 0.001,
as well as an interaction between Question and Group, F(io,
496) = 2.922, p = 0.001, suggesting that the difference between
the questions is not similar for all groups. In Section C, a
significant difference was observed on Mauchly’s test of Sphericity
(p < 0.001). Therefore, Greenhouse-Geisser was used to test
for effect of questions within subjects, showing a significant
difference for Question, F(4, ¢o1) = 18.441, p < 0.001, but no
interaction between Question and Group, F(9, 332 = 1.154,
p = 0.323, suggesting that the difference between the questions

is similar for all groups. In Section D, a significant difference was
observed on Mauchly’s test of Sphericity (p < 0.001). Therefore,
Greenhouse-Geisser was used to test for effect of questions
within subjects, showing a significant difference for Question,
F(3, 779) = 20,534, p < 0.001, but no interaction between Question
and Group, F(7, 559 = 1.850, p = 0.072, suggesting that the
difference between the questions is similar for all groups.

Section B: Developmental Background and Family
History

Table 3 presents descriptive results by Group for responses to
questions presented in section B, in Means (SD) and Mean Rank,
as well as the Kruskal-Wallis Test results. Small superscripts
are used to indicate significant differences between two groups
following a Mann-Whitney Tests.

Table 3 presents an effect of Group on age of walking (BI,
p = 0.031), age of using longer sentences (B4, p < 0.001), age
of being able to express oneself freely (B5, p = 0.005), difference
from other bilingual children (B6, p < 0.001), and family history
of disorders (B8, p = 0.03). Age of first of first words, age of
word combinations and need to repeat requests did not yield a
significant difference.

Mann-Whitney Tests used for post hoc analyses show
significant differences between CR-DLD and CR-TLD groups in
age of using longer sentences (B4, p = 0.006), age of being able
to express oneself freely (B5, p = 0.041), difference from other
bilingual children (B6, p = 0.001), need to repeat requests (B7,
p = 0.043), and family history of disorders (B8, p = 0.007). Using
the Holm’s Sequential Bonferroni Procedure to avoid familywise
error, only age of using longer sentences, difference from other
bilingual children, and family history remain significant.

For the CR-DLD and NR groups, an effect of group was found
for age of walking (B1, p = 0.018), age of using longer sentences
(B4, p < 0.001), age of being able to express oneself freely (B5,
p = 0.001), and difference from other bilingual children (B6,
p < 0.001). Using the Holm’s Sequential Bonferroni Procedure to
avoid familywise error, only the last three remained significant. In
contrast to the CR-DLD vs. CR-TLD comparison, family history
did not come out significant. No significant differences were
observed between the CR-TLD and NR children in any of the
questions in Part B.

TABLE 2 | Scores of BIPAQ: CR-DLD, CR-TLD, NR in percentage [Mean (SD), Range].

CR-DLD CR-TLD NR F P n?

B developmental milestones and family history 44.74 (20.07)20 66.67 (18.03) @ 68.77 (21.64) 9.469 0.001 0.208
11-83 11-94 11-100

C HL abilities 45.36 (17.7) @ 71.96 (15.75) @ 77.34 (25.53) © 15.004 0.001 0.294
19-71 38-100 14-100

D SL abilities 48.03 (20.38) ° 59.88 (17.18) 63.65 (24.24) ° 3.305 0.042 0.084
21-92 25-88 25-100

Total BIPAQ score 46.2 (15.2) @ 65.84 (10.29) @ 69.68 (17.09) ° 16.314 0.001 0.312
17-78 49-90 35-95

CR-TLD, clinical referral with typical language development; CR-DLD, clinical referral with language disorder; NR, non-referred to SLP’s clinics; SL, societal language; HL,

home language.
aCR-DLD vs. CR-TLD.
bCR-DLD vs. NR.
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Section C: Home Language Abilities

Table 4 presents descriptive results by Group for response to
questions presented in Section C, providing Means (SD) and
Mean Rank as well as the Kruskal-Wallis Test results. Small
superscripts are used to indicate significant differences between
every two groups using Mann-Whitney Tests.

Table 4 presents an effect of Group for all questions. Mann-
Whitney Tests used for post hoc analyses show significant
differences between CR-DLD and CR-TLD groups in expressive
skills of HL (C1, p = 0.001), expression of HL in comparison
to other bilinguals (C2, p < 0.001), spontaneous conversation
fluency in HL (C3, p = 0.027), using correct sentences in HL (C4,
p < 0.001) and satisfaction from HL expression (C6, p = 0.001).
Using the Holm’s Sequential Bonferroni Procedure to avoid
familywise error, all but spontaneous conversation fluency in HL
remains significant.

For the CR-DLD and NR groups, an effect of group was
found for expressive of HL (C1, p = 0.001), expression of HL
in comparison to other bilinguals (C2, p < 0.001), spontaneous
conversation fluency in HL (C3, p = 0.01), using correct sentences
in HL (C4, p < 0.001), satisfaction from HL comprehension
(C5, p = 0.005) and satisfaction from HL expression (C6,
p < 0.001) Using the Holm’s Sequential Bonferroni Procedure to
avoid familywise error, all question apart from frustration when
communicating in HL remain significant.

In contrast to the CR-DLD vs. CR-TLD comparison, C5-
satisfaction from HL comprehension and C7- frustration when
communicating in HL come out significant. No significant
differences were observed between the CR-TLD and NR children
in any of the questions in section C.

Section D: Societal Language-Hebrew Language
Abilities

Table 5 presents descriptive results by Group for response to
questions presented in Section C, providing Means (SD) and
Mean Rank as well as the Kruskal-Wallis Test results. Small
superscripts are used to indicate significant differences between
every two groups using Mann-Whitney Tests.

Table 5 presents an effect of Group on difficulties in learning
SL-Hebrew (D1, p = 0.043) and spontaneous conversation fluency
in SL-Hebrew (D4, p = 0.028).

Mann-Whitney Tests used for post hoc analyses show
significant differences between CR-DLD and CR-TLD groups
only in difficulties in learning SL-Hebrew (D1, p = 0.015).
Using the Holm’s Sequential Bonferroni Procedure to avoid
familywise error, this difference is not significant anymore.
For the CR-DLD and NR groups, an effect of group was
found for spontaneous conversation fluency in SL-Hebrew
(D4, p = 0.011) and frustration when communicating in SL-
Hebrew (D7, p = 0.026). Yet, using the Holm’s Sequential

TABLE 3 | Questions Section B: developmental background and family history.

BIPAQ questionnaire item Scale CR-DLD CR -TLD NR x2 p
Mean (sd)
Mean Rank
B1. At what age did your child 0-1-2 1.11 (0.56) 1.22 (0.57) 1.52 (0.68) 6.926 0.031
begin to walk? 31.29 34.91 45.28
B2. How old was your child 0-1-2 1.63 (0.59) 1.63 (0.62) 1.59 (0.62) 0.126 0.939
when he/she spoke his/her first 38.32 38.74 37.10
words?
B3. How old was your child 0-1-2 1.26 (0.87) 1.63 (0.68) 1.55 (0.68) 2.637 0.268
when he/she first put words 32.42 41.26 38.62
together to make short
sentences
B4. At what age did the child 0-1-2 0.47 (0.77) @ 1.19(0.83) 2 1.52 (0.68) © 16.435 <0.001
begin to say longer sentences? 22.74 39.11 46.97
B5. At what age did the child 0-1-2 0.32(0.58) ° 0.85(0.9) 1.07 (0.75) 10.321 0.005
begin to express himself/herself 25.95 38.85 4510
freely?
B6. Do you feel that there is a 0-1-2-3 0.68 (0.75)%° 1.70 (0.95)2 1.93 (0.96) © 17.896 <0.001
difference between your child 20.76 41.33 46.19
and other bilingual children in
terms of his/her rate or process
of language acquisition?
B7. Do you have to repeat 0-1-2-3 1.84 (0.95) 2.33 (1) 2.17 (0.89) 4172 0.124
requests or questions to your 30.71 43.15 37.98
child more often than with your
other children?
B8. Family history 0-1-2 0.74(0.8) @ 1.44(0.89) 2 1.03 (0.98) 7.044 0.03
29.84 45.26 36.59

CR-TLD, clinical referral with typical language development; CR-DLD, clinical referral with language disorder; NR, non-referred to SLP’s clinics; SL, societal language, HL,

home language.
4CR-DLD vs. CR-TLD.
PCR-DLD vs. NR.
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Bonferroni Procedure to avoid familywise error none of
these differences is significant. No significant differences were
observed between the CR-TLD and NR children in any of the
questions in section D.

Accuracy, Specificity, and Sensitivity of

Bilingual Parent Questionnaire

Accuracy, specificity, and sensitivity were examined to assess
whether BIPAQ can provide a tool for SLPs for screening
bilingual children with DLD in a clinical setting. Thus, this part
applies only to the CR group. Implications of this analysis to the
NR group will be discussed.

To check the accuracy of the BIPAQ as a potential clinical
tool, sensitivity and specificity, traditional measures of diagnostic
accuracy, were explored. Using a ROC analysis, the predictive
accuracy of a test can be measured by the area under the curve
(AUC), representing the overall accuracy of a test: an area of
1 indicates a perfect test; an area of 0.90-1 indicates excellent
accuracy; an area of 0.80-0.90 signifies good accuracy; an area
of 0.70-0.80 exemplifies fair accuracy; and an area of 0.60-0.70
indicates poor accuracy. Sensitivity of a clinical tool refers to how
well it diagnoses a true positive condition, in the present context,
children with DLD as being impaired whereas specificity refers
to how many true negative conditions are identified as such, that

is, children with TD (Hajian-Tilaki, 2013). Figure 1 presents the
ROC results for the clinical group.

The total score of the BIPAQ was calculated from the sum
of sections B-D divided by 63 points and converted into
percentages. The ROC analysis of the total BIPAQ score yielded
a score of 56.35% as the cut-off point with the best balance of
sensitivity (0.852) and specificity (0.842). The area under the
curve is 0.869, signifying good accuracy (Dunn, 2014). That is,
the total BIPAQ score shows good sensitivity and specificity
and good accuracy.

DISCUSSION

Using parent questionnaire for evaluating their children’s
language skills is an increasingly growing method, assisting
in providing valuable data regarding the child’s developmental
background and linguistic environment. However, it was mainly
used in studies in research settings. In this study we attempted
to examine whether a parent questionnaire can distinguish
between clinical and non-clinical groups. Furthermore, we aimed
to discover what are the characteristics of bilingual children
referred to SLPs as oppose to the ones who were not, in an
attempt to possibly create profiles identified with each group.
Finally, we tested whether such a questionnaire can be used

TABLE 4 | Questions Section C: HL Language abilities.

BIPAQ questionnaire item Scale CR-DLD CR -TLD NR x2 P
Mean (sd)
Mean rank
C1. How does your child 0-1-2-3 1.68 (1.1) @ 2.63(0.68) @ 2.59 (0.86) P 14.524 0.001
express himself/herself in 23.71 42.41 43.26
his/her first language? (i.e.,
expressive skills)
C2. Compared to other children 0-1-2-3 0.68 (0.74) @ 1.8(0.88)2 2.07 (1.1)P 19.762 <0.001
the same age, how do you 19.92 41.09 46.97
think your child expresses
him/herself in HL?
C3. How easy is it for family 0-1-2-3 1.63 (0.89)° 2.24 (1.06) 2.34 (1.01)P 7.683 0.048
members and friends to have 27.11 40.65 42.67
spontaneous conversations
with your child?
C4. Compared to other children 0-1-2-3 1.11 (0.65) @ 1.93(0.67)2 2.14 (1.02) P 16.551 <0.001
the same age, do you think 21.87 40.37 46.36
your child has difficulties
making correct sentences?
C5. Are you satisfied with your 0-1-2-3 1.63 (1.11)° 2.26 (0.52) 2.48 (0.68)° 9.336 0.009
child’s ability to comprehend in 27.55 37.37 45.43
his/her first language?
C6. Are you satisfied with your 0-1-2-3 0.89 (0.73) @ 1.78 (0.64) @ 2.10(0.97)° 20.491 <0.001
child’s ability to express in 20.11 40.39 47.5
his/her first language?
C7. Does your child feel 0-1-2-3 1.89 (1.1) 2.48 (0.75) 2.52 (0.57) 4.894 0.021
frustrated when he/she cant 29.39 41.2 40.66

communicate in his/her first
language?

CR-TLD, clinical referral with typical language development; CR-DLD, clinical referral with language disorder; NR, non-referred to SLP’s clinics; SL, societal language; HL,

home language.
48CR-DLD vs. CR-TLD.
bCR-DLD vs. NR.
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TABLE 5 | Questions Section D: SL-Hebrew Language abilities.

BIPAQ questionnaire item Scale CR-DLD CR -TLD NR x2 p
Mean (sd)
Mean Rank
D1. Do you think your child has 0-1-2-3 0.79 (1.35) 1.89 (1.47) 1.66 (1.51) 6.291 0.043
difficulties learning his/her 28.87 42.61 39.69
second language?
D2. How does your child 0-1-2-3 2.21(0.71) 2.3(0.72) 2.34 (0.55) 0.372 0.83
express himself/herself in 35.66 38.78 38.81
Hebrew?
D3. Compared to other children 0-1-2-3 1(0.66) 1.28 (0.65) 1.38 (0.97) 2.441 0.295
the same age, how do you 31.76 39.46 40.72
think your child expresses
him/herself in Hebrew?
D4. How easy is it for family 0-1-2-3 1.37(0.83) @ 1.69 (0.82) 2.07(0.88) 2 7.158 0.028
members and friends to have 29.29 36.3 45.29
spontaneous conversations in
Hebrew with your child?
D5. Compared to other children 0-1-2-3 1.21 (0.63) 1.37 (0.74) 1.72 (0.99) 3.921 0.141
the same age, do you think 32.11 36.54 43.22
your child has difficulties
making correct sentences in
Hebrew?
D6. Are you satisfied with your 0-1-2-3 1.89 (0.73) 2.04 (0.58) 1.97 (0.77) 0.496 0.78
child’s ability to comprehend in 35.74 39.89 37.72
Hebrew?
D7. Are you satisfied with your 0-1-2-3 1.37 (0.89) 1.63 (0.62) 1.79 (0.9 3.537 0.171
child’s ability to express in 31.0 38.33 42.28
Hebrew?
D8. Does your child feel 0-1-2-3 1.68 (1.05) @ 2.19(0.78) 2.34 (0.61) 2 5.262 0.072
frustrated when he/she can’t 29.16 39.28 42.6

communicate in Hebrew?

CR-TLD, clinical referral with typical language development; CR-DLD, clinical referral with language disorder; NR, non-referred to SLP’s clinics; SL, societal language; HL,

home language.
aCR-DLD vs. NR.

as a screener for DLD as a part of a diagnosis process in a
clinical setting.

The Differential Power of Parental

Questionnaires

CR-DLD group presented lower scores in all three sections as well
as the total BIPAQ score. Total score of the BIPAQ for CR-DLD
is significantly lower than the other two groups but no difference
was found between CR-TLD and NR children. Similar results
were presented for sections B- developmental milestones and
family history and section C- HL abilities describing significant
differences between CR-DLD group and both CR-TLD and NR
groups but no difference between CR-TLD and NR groups. The
difference in the total BIPAQ score as well as sections B and C
is highly significant indicating that parental questionnaire data
can differentiate between bilingual children with and without
DLD. CR-DLD children were reported by their parents to have
low language proficiency in both HL and SL-Hebrew in addition
to delays in acquiring developmental milestones and family
history of language related difficulties. The consistent differences
between the results of the CR-DLD group and the CR-TLD and
NR groups, emphasizes the fact that Developmental Language
Disorder is indeed apparent in both HL and SL regardless of

age, AoO or quantity and quality of exposure. These findings
emphasize the importance of obtaining information relating to
the child’s history and most importantly, HL abilities, as we can
witness the tremendous value of this knowledge in distinguishing
between TLD bilinguals and children with DLD.

When a bilingual child arrives to the clinic, SLP’s are
required to determine a possible risk for DLD and provide a
recommendation for intervention after one or two sessions.
Adding to that challenge, using monolingual norms of
standardized tests in the SL, would inevitably lead to more
assessments of possible risk for DLD resulting in much more
recommendation for further treatment. In the absence of
standardized tests in the HL or available norms for bilingual
children the SLPs are in need of information about the HL
abilities to better assess the risk for DLD (Thordardottir, 2015).
As mentioned before, an accurate identification of DLD among
bilingual children requires evaluation of both languages (Nayeb
et al,, 2021) which is rarely possible, leading the SLPs to use
a dynamic assessment model as was done by the SLPs whose
patients took part in this study. The high correlation between the
results of the BIPAQ and the identification of DLD post DA could
outline a possible path for a better diagnostic protocol combining
the two measures. The possible use of a parent questionnaire as a
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FIGURE 1 | ROC curve analysis of total BIPAQ scores.

screener for DLD would benefit SLPs if the following conditions
are met: (a) a unified questionnaire is available consisting of
the most indicative questions to differentiate typical bilingual
development from DLD markers; (b) the questionnaire must
be easy to use in a clinical setting which has time limitations,
that is, the questionnaire should be short, self-explanatory and
available in multiple languages; and (c) the questionnaire cannot
be language dependent, that is, it should be possible to use it
to gather information on many different languages or dialects
encountered in clinics.

Language Profiles Bilingual Children

Our second aim was to discover what are the characteristics
of children who were referred to SLP vs. the bilinguals who
were not referred but more importantly, we wanted to try
and differentiated between the referred bilinguals who were
not identified as having DLD as oppose to the ones who were
identified as having DLD. To achieve that goal a Mann-Whitney
Tests used for post hoc analyses of each question was performed
yielding the following conclusions:

Group Profiles for Clinically Referred With
Developmental Language Disorder vs. Clinically
Referred With Typical Language Development
CR-DLD bilingual demonstrated later age of using longer
sentences, larger difference from other bilingual children in
language acquisition process leading to parental concern as well
as more cases of family history when compared with CR-TLD
children. Parental concerns are often considered as risk factors
in the process of evaluating risk for DLD (Klee et al., 2000;

Bishop et al., 2006; Tuller, 2015), and indeed, a close observation
of the distribution of responses shows that only 3 of the parents
in the CR-DLD group (16%) were satisfied with their children’s
language development compared to 16 of the parents of CR-TLD
children (60%), of whom 6 actually reported that they believed
their children were better than other bilinguals of the same
age. This definitely raises the question of why they were even
referred to the clinic. Clearly, the answer to this does not lay in
their HL abilities, since CR-DLD children demonstrated lower
performance than CR-TLD bilinguals in all questions relating
their HL abilities, apart from spontaneous conversation fluency
in HL, stressing the importance of receiving information of HL
language performance of children referred to the clinic for DLD
assessment. Is the difficulty in spontaneous conversation fluency
in HL enough to explain the referral?

Another most striking difference between these two groups is
in terms of family history. While 15 of the 19 children in the CR-
DLD group (79%) had at least one family member with language
or learning disorders, only 8 of the 27 children in the CR-TLD
group (less than 30%) had a family member with a language or
learning disorder. While the percentage observed in the CR-TLD
group is similar to what is expected in the general population, the
findings for the CR-DLD group are reminiscent of those reported
in previous studies of disordered populations (Bishop et al., 20065
Conti-Ramsden et al., 2006; Grimm and Schulz, 2014; Rudolph,
2017).

As these two groups are significantly different on both B-
developmental milestones and family history and section C- HL
abilities, the reason for referral must lay in their performance in
SL. And indeed, the two groups show no significant difference in
this respect. The only marginal difference in difficulty learning
the SL emerges with parents of 17 of the children in the CR-
TLD group reported no difficulty in acquiring the SL, while
14 of the parents in the CR-DLD group reported difficulties
in acquiring the SL. But despite this difference in terms of the
parents’ perception of their children acquisition process, the
outcome was similar in the two groups, suggesting that referral
was based on SL performance. This, as has often been noted, leads
to over representation of bilingual children in clinical setting due
to over diagnosis.

Group Profiles for Clinically Referred With Language
Disorder vs. Non-referred

To better understand what it is that led to the referral of the
CR-TLD group, we turn next to the comparison between the
CR-DLD and NR group, in hope to learn what in the profile
of children in the NR group distinguished them from the CR-
DLD children. Similar difference to those observed between
CR-DLD and CR-TLD children are found between the CR-DLD
and NR children. Yet, several interesting differences emerged.
Like the CR-TLD group, children in the NR group present earlier
age of using longer sentences, and lower difference from other
bilingual children in language acquisition when compared to
the CR-DLD. Yet, the children in the NR group also present
an earlier age of being able to express oneself freely. More
specifically, of the 29 parents of the NR group, 21 (72%)
reported that their children were fluent before the age of three,
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compared with only five parents (36%) in the CR-DLD group
(and only one before the age of two and a half). The CR-
TLD group is in-between with 14 out of the 27 children (52%)
being fluent before the age of three. Could fluency explain why
children were referred or not referred to the clinic? We return

to this point below when discussing the abilities of the NR
children in the SL.

While early fluency differentiated the children in the CR-DLD
group and those in the NR-group, family history, which was
significant for the CR-TLD did not emerge as a predictor of the
difference between the CR-DLD and NR groups. This luck of
significance difference from the CR-DLD group on this question
is likely to be indicative of the heterogeneous nature of the NR
group, as observed in Bishop and McDonald (2009), and will
be further discussed below (section “Parent Questionnaire as a
Screener for DLD in a Clinical Setting”).

Turning to language abilities in both languages, parents of
CR-DLD children reported lower HL abilities than NR bilinguals
in all questions, apart from spontaneous conversation fluency in
HL, stressing, yet again the importance of receiving information
on the HL language performance of children referred to the
clinic for DLD assessment (Rudolph, 2017). As for SL use, no
significant differences were observed between the groups, as
predicted by previous studies that showed that bilingual children
may show delays and characteristics that are also markers of
atypical development during early stages of acquisition (Paradis,
2005; Paradis et al., 2008). Yet, parents did report lower,
marginally significant, ability to engage in a fluent spontaneous
conversation in SL-Hebrew and experiencing more frustration
when communicating in SL-Hebrew for the CR-DLD group
compare to the NR group. These results suggest that children
might have been referred to the clinic due to more general
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language related behavior as they were probably less active in
language related activities in the SL and thus more frustrated,
rather than due to presenting a different linguistic profile in SL.

Group Profiles for Clinically Referred With Typical
Language Development vs. Non-referred

Since both the CR-TLD group and the NR group are significantly
different from the CR-DLD group in rather similar way, the
question remains, why were the children in the CR-TLD referred
to the clinic in the first place, and what was the reason for the
luck of referral among the NR group. No significant differences
were found between CR-TLD group and NR group in any of the
questions in sections B-D. While both engaging in conversation
in the SL and frustration emerged as questions that might explain
why the CR-DLD children were referred, this does not seem to
explain the referral of the CR-TLD children. Further observation
of individual data on the one hand, and other background
variables, on the other, might provide a better explanation.

Comparing the Three Groups

Close observation of the questions in section B presented an
interaction between Section and Group suggesting that the profile
of responses was different across the group. This is also apparent
when comparing two groups at a time. To further compare the
profiles of the three group, Figure 2 presents stacked bars for
section B questions for the ratio of participants who received
each score by groups, where higher scores are indicative of
typical development.

A comparison of the stacked bars for three groups by questions
demonstrates that the CR-DLD group presents the majority of
the scores at the lower end on questions B4—age of producing
sentences, B5—expressing oneself freely, B6—parental concern
due to different acquisition, and B8—family history, while the
scores of the other two groups are mostly in the middle range for
these same questions. Questions B4 and B5 show distribution in
the lower range for the CR-DLD group, in the lower and middle
for the CR-TLD group and in the middle range for the NR group.
That is, asking directly about expressive skills can explain why
children in the CR-TLD group were clinically referred to start
with, being in-between the two other groups. When turning to
parental concern (Question B6), responses are in the lower range
for the CR-DLD, in the middle range for CR-TLD group and in
the middle and higher range for the NR group, showing again
a similar gradation. Crucially the middle range already indicates
that the parents did not notice a difference from other children.
Finally, the responses on question B8 are in the lower range for
the CR-DLD while the range of responses of the other two group
is widely spread, with the majority of the responses being in the
upper end indicating no family history.

Sections C and D were less informative for identifying
different profiles, as there was no interaction between questions
and group. Children in the CR-DLD were reported to perform
low on all questions in section C, while the children in the CR-
TLD group were scored in the middle and upper ranges for all
questions, whereas a wide range of response was reported for
section D, with relatively similar distribution for the questions in
the three groups and no distinct profiles.

Parent Questionnaire as a Screener for
Developmental Language Disorder in a

Clinical Setting

A ROC analysis of the total BIPAQ score for all the Clinically
Referred children (both CR-DLD and CR-TLD) yielded a score
of 56.35% as the cut-off point with the best balance of sensitivity
(0.852) and specificity (0.842). ROC Curve analysis presented
an area under the curve of 0.869, signifying good accuracy. In
comparison, the use of monolingual norms in SL-Hebrew for
bilinguals yields 15-72% of over diagnosis of DLD, manifested
in a specificity value of 77% when comparing to a result —2 SD
below the expected mean at the same chronological age (Altman
etal., 2021). These results illustrate the potential of using a parent
questionnaire as a screener during DLD diagnosis protocol in a
clinical setting, thus addressing the last research question.

The observed cut-off point further offers an opportunity
for an exploration of the individual children in order to
understand how they perform in comparison with this threshold,
with the possibility of qualifying the different profiles. Of a
particular interest in the NR group as previous studies report
underdiagnoses of DLD among bilinguals. Figure 3 presents a
scatterplot summarizing individual reported scores organized by
age (X-axis) and BIPAQ total score (Y-axis). It shows how each
child is reported to perform compared to the cut-off point.

As can be seen in Figure 3, most of the CR-TLD and
NR bilinguals are above the 56.35% cut-oft point defined by
our ROC analysis. However, there are six children of the
NR group who scored lower than 56.35%. Reviewing those
participants’ questionnaires reveals parental concern regarding
their language acquisition process, four parents indicated their
children’s language acquisition process as “a little less good
than others” and two referred to it as “not at all like others.”
Parental concern emerged as a prominent indicative measure for
establishing a risk for DLD in previous studies (Klee et al., 20005
Bishop et al., 2006; Tuller, 2015), and significantly distinguished
between the CR-DLD and CR-TLD children in the present study.
This supports previous suggestions to include it as a valuable part
of assessment protocol, especially among bilingual children who
might demonstrate misleading results in standardized tests using
monolingual norms (Klee et al., 2000; Tuller, 2015). Another
pattern that emerged from this analysis is that of HL attrition, as
one of the children who scored low, presented a low score in the
total score due to very low scores in the HL, however, his score
for section D-SL abilities was high.

The presence of children who are at risk for DLD in the NR
sample is not unreasonable and these finding from the BIPAQ
might pick it up, while explaining the heterogeneous profile
of the NR group. Bishop and McDonald (2009) related to this
phenomenon in this cohort as 44 of the 82 children diagnosed
with DLD in their study were never referred to SLP assessment,
mostly attributed to the low socio-economic status of the family.

Clinical Implications

Identification of DLD among bilingual children presents a
challenge for SLPs given the multiple factors influencing possible
diagnosis. Parental questionnaire can provide valuable data to
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complement various formal and informal tests allowing accurate
identification of DLD for the benefit of bilingual children (Paradis
et al., 2013; Boerma and Blom, 2017).

The data presented in this study emphasize the importance
of evaluating the child’s abilities in her Home Language for
identification of DLD. The high accuracy of the total score of the
BIPAQ as well as the significant between group difference of the
separate scores of sections B and C suggest that SLPs might be
able to use the BIPAQ in a clinical setting to complement the
clinical tools (when available) and provide a more accurate and
complete assessment before treatment begins. Each section of the
BIPAQ measures different risk factors for DLD, while enabling
evaluation of the child’s HL which is not obtained currently in
any other way. This information obtained by BIPAQ is relevant
both for initial assessment to determine whether intervention or
further assessment is needed and later when identification and
diagnosis of DLD is given.

Furthermore, our study demonstrates which type of
information is particularly helpful and which particular
questions work best. The statistical analyses indicate that
questions dealing with Family history, milestones in using
grammar and expressive skills of the HL are valuable for SLPs
in providing accurate diagnosis of DLD. These results could be
used to reduce the length of the BIPAQ, possibly making it more
practical for clinical use.

Limitations of the Study

The present study, with its heterogenous cohort and unique
setting, presents several limitations. First, the current findings
reflect an atypically large proportion of children with DLD as
the clinical group was the focus of the study. The number
of participants allowed us to obtain a cut-off point, however,
despite strong specificity and sensitivity, more data from non-
referred population is needed to verify this and determine
whether the cut-off point identified in the present study within
the clinic, can be used among bilingual children in the general
population before referral to the clinics in order to identify
children at risk. Furthermore, we should consider the fact
that the cut-off point presented here was the most balanced
for research purposes but is not necessarily the best for a
clinical setting in which we aim to have less under-diagnosis.
In such a setting we might consider using a higher level
of sensitivity at the expense of a lower level of specificity.
Second, we acknowledge the fact that parents who are native
HL speakers were asked to evaluate their children SL abilities,
which might constitute a challenge for those parents and
effect the results. Yet, most heritage speakers in Israel have
good command of the SL, and this was also evident for
the current cohort who rated their SL skills on the higher
side of the scale. The authors also aim to provide translation
of BIPAQ in multiple languages for future use. Finally, the
results of the present study, while carrying promise for a
more accurate diagnosis upon arrival at the clinic, raises an
ethical question. It is not clear how those children who are
experiencing SL functional difficulties to the degree that someone
thought it necessary to refer them to an SLP should receive
intervention once it is clear that they do not have a DLD.

The authors believe that intervention, possibly of a different
magnitude, could definitely benefit these children for two
major reasons: (a) second generation bilingual children are
often not legally defined as immigrants and therefore do not
qualify for language assistance at school (which is clearly the
case in the Israeli context) and (b) when a child experiences
language and communication difficulties upon entering a SL
educational system it may very well influence social, emotional,
and learning abilities with meaningful consequences that cannot
be ignored. This calls for further solutions within clinics and in
the school system.

CONCLUSION

Substantial numbers of bilingual children are referred to SLPs
by expert nurses, educational staff, pediatricians, and parents.
Yet, they are mostly assessed using monolingual language
tests. Parent questionnaires are often used in research settings,
to complement missing information on bilingual background
and home language, but are seldom used in clinical setting.
Our study demonstrated that when looking for an accurate
and professional way to assess language abilities among
bilingual children in a clinical setting, we should definitely
consider using parent questionnaires to complement formal
and informal tests as a tool for gathering much needed
information regarding the child’s developmental milestones,
family history, and HL abilities. Our study showed that a
parent questionnaire can distinguish between children identified
with DLD and children who were never referred to the
clinic. The use of more complex sentences, confidence in
speaking freely and higher similarity in language development
to other children characterize children who were never
referred to the clinic. Our profiling process further showed
that clinically referred children who were assessed as having
typical language development, were also characterized by the
use of more complex sentences, and higher similarity in
language development to other children, when compared to
children diagnosed with DLD. Moreover, within the clinically
referred group, lack of family history highly characterized
the children who showed typical language development. As
expected, information on the home language distinguished
between children with DLD and the other two groups, while
information on the societal language did not. Crucially, the
questionnaire was not only able to distinguish the groups but
also showed good sensitivity and specificity within the Clinically
Referred children. These findings show that such questionnaires
can provide differential profiles for children both within the
clinics and in the non-referred population, yielding better
screening and treatment.
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