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Abstract

Purpose: A long-standing issue in identifying developmental language disorder (DLD) in multilingual children is differenti-
ating between effects of language experience and genuine impairment when clinicians often lack suitable norm-referenced
assessments. In this tutorial we demonstrate, via a case study, that it is feasible to identify DLD in a multilingual child
using the CATALISE diagnostic criteria, Language Impairment Testing in Multilingual Settings (LITMUS) assessment
tools, and telepractice.

Method: This tutorial features a case study of one 6-year-old Urdu-Cantonese multilingual ethnic minority child, and
seven age- and grade-matched multilinguals. They were tested via Zoom using Urdu versions of the Multilingual
Assessment Instrument for Narratives (LITMUS-MAIN), the Crosslinguistic Lexical Task (LITMUS-CLT), the
Crosslinguistic Nonword Repetition Test (LITMUS-CL-NWR), and the Sentence Repetition Task (LITMUS-SRep).

Result: The child scored significantly lower in the LITMUS tests compared to her peers in her best/first language of
Urdu. Together with the presence of negative functional impact and poor prognostic features, and absence of associated
biomedical conditions, the findings suggest this participant could be identified as having DLD using the CATALISE diag-
nostic criteria.

Conclusion: The result demonstrates the promise of this approach to collect reference data and identify DLD in multilin-
gual children. The online LITMUS battery has the potential to support identification of multilingual DLD in any target
language.

Keywords: developmental language disorder; multilingual ethnic minority children; Urdu; CATALISE; LITMUS
battery; telepractice

Introduction

At least 7–11% of 5-year-olds worldwide are affected by

difficulties in using their first language, which can affect

their everyday communication but are not linked to a

clear biomedical aetiology (Bishop et al., 2017;

Norbury et al., 2016; Tomblin et al., 1997). This

condition is identified as developmental language dis-

order (DLD), which negatively impacts an individual’s

academic progress, increases the risk of mental health

problems in adolescence, and limits career choices in

adulthood, if left untreated. A long-standing issue in

identifying DLD has been differentiating the effects of
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language experience from impairment in multilingual

children. We use the term “multilingual” based on the

definition by the International Expert Panel on

Multilingual Children’s Speech (IEPMCS; 2012):

People who are multilingual, including children

acquiring more than one language, are able to

comprehend and/or produce two or more languages

in oral, manual, or written form with at least a

basic level of functional proficiency or use,

regardless of the age at which the languages were

learned (IEPMCS, 2012, p. 1).

In this tutorial we demonstrate, via a case study,

that it is feasible to identify DLD in a multilingual

child using the CATALISE diagnostic criteria,

Language Impairment Testing in Multilingual Settings

(LITMUS) assessment tools, and telepractice. Before

presenting the case study, as background we will first

highlight the CATALISE diagnostic criteria, a battery

of assessment tools named LITMUS, crosslinguistic

evidence for the LITMUS battery in identifying lan-

guage disorder (LD) or specifically DLD in children,

and some current literature on telepractice, in the fol-

lowing sections.

Diagnostic criteria by the CATALISE

consortium (Bishop et al., 2017)

The CATALISE consortium provides a binary deci-

sion tree that can be followed to help decide whether

a multilingual child presenting with speech, language,

and communication needs might potentially be iden-

tified as having DLD. For a multilingual child who

shows difficulty in using language in a way that affects

everyday functioning, one needs to consider whether

the child is unfamiliar with the majority language,

especially when it is also the target language that the

child is assessed in. If the child is unfamiliar with the

majority language but competent in another lan-

guage, this may reflect language needs due to insuffi-

cient exposure to the majority language. This would

not be considered language difficulties that constitute

a disorder. However, if a child who is unfamiliar with

the majority language is also not competent in

another, or any, language, then features of poor prog-

nosis, such as difficulties in multiple language

domains, especially receptive ones, may suggest lan-

guage difficulties that are likely to persist.

For the children identified with language difficul-

ties not associated with a biomedical condition, it is

termed DLD under the diagnostic criteria of Bishop

et al. (2017). Otherwise, the condition is termed LD

associated with that biomedical condition. Both types

of disorders can co-occur with disorders in other

domains such as attention deficit hyperactivity dis-

order (ADHD) and dyslexia, or manifest differently

among children in terms of the language areas that

are more or less impaired. It is important to note that

having low non-verbal ability (but not intellectual dis-

ability) and/or the presence of biological or

environmental risk factors do not exclude a child

from being identified as having DLD.

Based on the CATALISE diagnostic criteria

(Bishop et al., 2017), multilingual children presenting

with the following characteristics could be identified

as having DLD: multilingual children (suspected of)

having DLD would have demonstrated evidence in

terms of negative functional impact, lack of compe-

tence even in the best language, presence of poor

prognostic features, and absence of associated bio-

medical conditions.

LITMUS battery

Recall one major consideration in the CATALISE cri-

teria in determining whether a multilingual child has

LD/DLD or not is whether “there is evidence that

the child does not have age-appropriate skills in any

language” (Bishop et al., 2017, p. 1071; Statement

4). Addressing this consideration requires the support

of assessment tools to collect objective and inform-

ative evidence from multiple language domains to

guide the diagnostic decisions. A battery of assess-

ment tools named LITMUS, developed under The

European Cooperation in Science and Technology

(COST) Action IS0804 (2009–2013), is a good can-

didate for this purpose. This LITMUS battery offers

a set of crosslinguistically and cross-culturally applic-

able tools that allow us to test multiple language

domains. These assessment tools have been repeat-

edly shown to be able to differentiate children with

and without DLD in crosslinguistic studies (e.g.

Altman et al., 2016; Armon-Lotem & Meir, 2016;

Boerma et al., 2016; Gagarina, Gey, et al., 2019;

Kapalkov�a & Slan�cov�a, 2017; Saliby et al., 2017;

Tsimpli et al., 2016).

These assessment tools have been adapted into

numerous languages (see Table 1 in Supplementary

Materials). Their crosslinguistic and cross-cultural

appeal allows researchers and clinicians to assess chil-

dren acquiring diverse languages growing up in differ-

ent parts of the world and assess multilingual children

in their multiple languages using assessment tools

with parallel designs. Table 1 in our Supplementary

Materials displays the number of language versions

available for each tool, with information extracted

from its respective website and/or provided by the key

members of the LITMUS committee (shown in

brackets; also authors of this paper), including for the

Crosslinguistic Lexical Tasks (LITMUS-CLT:

Haman & Luniewska), the Multilingual Assessment

Instrument of Narratives (LITMUS-MAIN:

Gagarina), the Crosslinguistic Nonword Repetition

Test (LITMUS-CL-NWR: Chiat & Poli�sensk�a), and
the Sentence Repetition Task (LITMUS-SRep:

Armon-Lotem).
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LITMUS tools: Crosslinguistic evidence of their clinical

utility in identifying DLD

The LITMUS battery includes different tools to assess

multiple language areas. For example, the LITMUS-

MAIN (Gagarina, Klop, et al., 2019) assesses narra-

tive abilities, the LITMUS-CLT (Haman et al., 2015)

assesses lexical competence, the LITMUS-CL-NWR

(Chiat, 2015) targets nonword repetition abilities, and

the LITMUS-SRep (Marinis & Armon-Lotem, 2015)

examines morphosyntactic abilities.

LITMUS-MAIN for assessing narrative abilities. The

clinical utility of these LITMUS tools in identifying

DLD in multilingual children has been repeatedly

reported in different crosslinguistic studies. In assess-

ing narrative abilities, the LITMUS-MAIN has been

used in multiple studies to examine the narrative

competence of children with and without DLD from

diverse linguistic backgrounds including multilingual

children acquiring Russian and German or Turkish

aged 4;5 (years, months; Gagarina, Gey, et al., 2019),

multilinguals acquiring Russian and Hebrew aged

5;6–6;6 (Fichman et al., 2017), multilinguals acquir-

ing English and Hebrew aged 5;3–6;5 (Altman et al.,

2016), multilinguals acquiring Greek aged 9;0–9;1

(Tsimpli et al., 2016), and multilinguals acquiring

Greek and Albanian aged 6–8 (Peristeri et al., 2020).

These studies have consistently captured significant

typically developing (TD)/DLD group differences,

showing that children with DLD scored significantly

lower than their TD peers in narrative abilities.

Moreover, Boerma et al. (2016) examined the

diagnostic accuracy of the Dutch version of

the LITMUS-MAIN. In the monolingual group, the

LITMUS-MAIN was able to identify 85% of

the children with LD (sensitivity) and 79% of the

children with typical development (specificity). In the

multilingual group, the reported sensitivity and speci-

ficity were 79% and 88%, respectively.

LITMUS-CLT for assessing lexical competence.

Regarding lexical competence, crosslinguistic studies

using the LITMUS-CLT have also reported TD/

DLD significant group differences involving multilin-

gual children acquiring Lebanese and English or

French aged 5;7 to 7;10 (Saliby et al., 2017), multi-

linguals acquiring Gaelic and English aged 6–8

(Chondrogianni et al., 2021), and monolinguals

acquiring Slovak aged 4;3–5;5 (Kapalkov�a &

Slan�cov�a, 2017) in expressive and/or receptive lexical

abilities. These findings showed that children with

DLD scored significantly lower than their age-

matched TD peers at both receptive and expressive

lexical levels (Chondrogianni et al., 2021; Kapalkov�a
& Slan�cov�a, 2017; Saliby et al., 2017). Moreover, at

an individual level, Eikerling et al. (2023) evaluated

the diagnostic accuracy of the verb comprehension

subtest in the Italian version of the LITMUS-CLT,

reporting a specificity of 78% and a sensitivity of 80%

in multilingual Italian-speaking children with and

without DLD.

LITMUS-SRep for assessing morphosyntactic abilities.

There have also been multiple studies using the

LITMUS-SRep to examine the morphosyntactic

abilities in children with and without DLD from dif-

ferent language backgrounds, for example, French-

speaking children aged 5–8 (de Almeida et al., 2017),

French-speaking children aged 5;2–8;9 (Fleckstein

et al., 2016), French or German-speaking children

aged 5;6–8;11 (Tuller et al., 2018), Russian and

German or Turkish children aged 4;5 (Gagarina,

Gey, et al., 2019), and Russian and Hebrew children

aged 5;5–6;8 (Armon-Lotem & Meir, 2016). These

studies reported that the LITMUS-SRep could suc-

cessfully capture significant TD/DLD group differen-

ces. Some of these studies also examined the

diagnostic accuracy of the LITMUS-SRep in distin-

guishing multilingual children with and without DLD

at an individual level. de Almeida and colleagues

(2017) reported the diagnostic specificity and sensi-

tivity of the French LITMUS-SRep to be around

72% and 76%, respectively. Armon-Lotem and Meir

(2016) reported diagnostic accuracy of the

LITMUS-SRep to be around 81% in first language

(L1) Russian. They also reported the sensitivity and

specificity of the LITMUS-SRep to be 100% and

89%, respectively, in second language (L2) Hebrew.

LITMUS-NWR for assessing nonword repetition abil-

ities. Some of the studies cited above (e.g. Armon-

Lotem & Meir, 2016; de Almeida et al., 2017; Tuller

et al., 2018) and others (e.g. Grimm, 2022: 8–10-

year-old monolingual and L2 learners of German)

examined nonword repetition abilities using the

LITMUS-NWR, and reported TD/DLD significant

group differences. Moreover, at an individual level,

Armon-Lotem andMeir (2016) reported the sensitiv-

ity and specificity of the Russian LITMUS-NWR to

be around 70% and 76%, respectively, in L1 Russian

multilinguals, and the sensitivity and specificity of the

Hebrew LITMUS- NWR to be around 81% and

79%, respectively, in L2 Hebrew multilinguals. de

Almeida et al. (2017) reported the diagnostic accur-

acy of the French LITMUS-NWR to be around 80%

in identifying children with DLD.

Telepractice

While the feasibility of providing virtual assessments

for families residing in remote and rural areas has

been established for some time (Coleman et al.,

2015; Sutherland et al., 2016, 2017; Wright, 2018),

the outbreak of COVID-19 in late 2019 transfigured

this understudied and alternative mode of delivery

into a pressing need. Sudden lockdown orders dis-

rupted in-person activities, including face-to-face

testing, implying that telepractice was no longer seen

as an alternative mode of delivery but the only

Identifying DLD in multilingual children 3



available mode for conducting assessments during

this unusual period (Nelson & Plante, 2022).

Lately, there are some recent efforts in evaluating

the efficacy of telepractice for conducting diagnostic

assessments to identify children with and without

LD/DLD, and the findings are promising. For

example, Nelson and Plante (2022) compared the

findings of the Test of Integrated Language and

Literacy Skills (TILLS) when administered in person

and online. A total of 51 participants with and with-

out language or literacy disorders aged between 6 and

18years were tested using different subtests of the

TILLS. The findings yielded 96% agreement

between the two testing modes in identifying children

with and without language or literacy disorder. In

another study, Eikerling et al. (2023) validated the

remote screening of DLD in multilingual Spanish-

Italian speaking children using a new web-based

application called MuLiMi. Their study recruited 36

Spanish-speaking preschoolers aged 4–6 years old, 16

of whom were already diagnosed with DLD.

Language abilities in both L1 and L2 were assessed

using some dynamic tasks (novel word learning) and

static tasks (verb comprehension, grammaticality

judgement, and nonword repetition). They reported

significant correlations between the screening task

scores and outcome measures from parent, speech-

language pathologist (SLP), and teacher question-

naires, and also screening task scores and standar-

dised test scores, providing supporting evidence that

the Spanish-Italian MuLiMi application has the diag-

nostic potential in identifying children at risk

for DLD.

This paper

The purpose of this paper is to offer a tutorial, with a

case study, to illustrate the feasibility of identifying

DLD in multilingual children using the CATALISE

criteria in combination with the LITMUS tools via

telepractice.

Like many other places of the world, Hong

Kong has a growing population of multilingual

ethnic minority children, with Pakistanis as a

major minority population. The size of the

Pakistani population in Hong Kong has increased

by 37% from 2006 to 2016 (Census and Statistics

Department, Government of the Hong Kong

Special Administrative Region, 2017). Many

Pakistani children in Hong Kong acquire Urdu as

their home language and L1, and Cantonese as a

L2 in their school and community. Multilingual

Pakistani children have been increasingly encountered

by SLPs in recent years. As these children are acquir-

ing both Urdu and Cantonese under reduced input,

they may lag behind their monolingual peers in each

language and therefore face difficulties in accessing

education in schools where they need Cantonese, as

well as less input to support development and main-

tenance of Urdu as their heritage language (e.g. Bosch

& Sebasti�an-Gall�es, 2003; Paradis, 2010). However,

there are obstacles in providing adequate and appro-

priate language support, as SLPs and educators in

Hong Kong know little about the speech and language

development of these children, including the L1 Urdu

and its influence on the development of the L2 and

community language Cantonese (e.g. Cummins,

2000; Gu & Patkin, 2013). In addition, speech and

language assessment tools are not available for Urdu,

and tools for Cantonese only have monolingual norms

and may not be applicable for this multilingual popu-

lation. Therefore, language difficulties (i.e. yet to be

diagnosed as LD/DLD) cannot be reliably identified

in these children—a common issue also faced by

researchers and clinicians globally when assessing

multilingual ethnic minority children (Armon-Lotem,

2018; Bedore & Pe~na, 2008). In order to improve the

differentiation of Urdu-Cantonese children in Hong

Kong with and without DLD, the LITMUS tools

have been adapted to Urdu and Cantonese by our

research team in order to provide assessment tools for

multilingual ethnic minority children.

In this tutorial, we demonstrate how online adap-

tations of the LITMUS tools can provide informative

data when we identify potential DLD in a multilin-

gual child in light of the CATALISE diagnostic crite-

ria, using Urdu-Cantonese multilingual ethnic

minority children in Hong Kong as an illustrative

example. Importantly, the online versions of these

tests have the potential to support the identification

of multilingual DLD in any target language in terms

of global impact. This article mainly discusses the

conceptual and methodological considerations, in the

context of a case study, presented as a proof of con-

cept that could pave the way to more wide-ranging

research that would have positive societal implications

in other parts of the world.

Method

Participants

The participant in this tutorial identified as poten-

tially having DLD (suspected DLD, the S-DLD

child), was a female aged 6;8 at the time of testing.

She was referred to the in-house speech therapy clinic

of the university of the first three authors of this paper

by her schoolteacher, who expressed concerns about

the child’s language abilities. The participant was

born in Hong Kong, and her mother reported typical

pregnancy and delivery. She had no significant bio-

medical history, and her mother reported typical

development in motor, emotional, and social areas.

Although both Urdu and Punjabi were reported as

family/home languages, Urdu was reported as being

used more frequently and also as the participant’s

strongest language. The participant also spoke

English and Cantonese. Cantonese, the societal and

school language, was reported as the weakest lan-

guage according to parental report (see Table 2 in
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Supplementary Materials). She started schooling at

the age of 3;6, where the medium of instruction was

Cantonese. Her mother expressed concerns related

to speech intelligibility, memory when related to aca-

demic tasks, and learning ability. The school also

expressed concerns about the participant’s language

abilities that affected everyday social interactions and

educational progress. However, her Raven’s

Progressive Matrices (Raven and Court, 1998) stand-

ard score of 91 suggested no intellectual disability.

The other participants included seven Urdu-

Cantonese multilingual ethnic minority primary first

graders in Hong Kong, considered TD in this tutorial

(TD-1 to TD-7), aged between 6;1 and 7;4 (mean

age ¼ 6;6, SD¼4months). There were three female

and four male participants, and they all achieved a

Raven’s Progressive Matrices standard score of above

75, indicating no intellectual disability (mean ¼
92.43, SD¼ 9.13). All participants spoke Urdu as

their strongest and home language as ranked by the

caretakers (mothers), which is consistent with infor-

mation on the amount of language exposure also pro-

vided in the parental questionnaires (see Table 2 in

Supplementary Materials). They were all enrolled in

local primary schools with Cantonese as the medium

of instruction and were studying at the same grade

level (P1). All participant families, including the S-

DLD child, had comparable socioeconomic status

(SES). Although this sample size is relatively small,

this is not uncommon in language acquisition studies

on multilingual ethnic minority children (e.g.

Farndale et al., 2016; Hu et al., 2014; Serrano-

Hidalgo, 2018).

All the caretakers of the participants gave informed

written consent to participate in this study. The study

was approved by the ethics committee at the univer-

sity of the first three authors of this paper.

Instruments

The tests used included Urdu versions of the

Multilingual Assessment Instrument for Narratives

(LITMUS-MAIN; Gagarina, Klop, et al., 2019;

Hamdani, Kan, Chan, & Gagarina, 2020; Kan

et al., 2020), the Crosslinguistic Lexical Task

(LITMUS-CLT; Haman et al., 2015; Hamdani,

Kan, & Chan, 2020), the Crosslinguistic Nonword

Repetition Test (LITMUS-CL-NWR; Chiat, 2015;

Poli�sensk�a & Kapalkov�a, 2014; Hamdani, Chan,

Kan, Chiat, & Poli�sensk�a, 2020), and the Sentence

Repetition Task (LITMUS-SRep; Marinis & Armon-

Lotem, 2015; Hamdani, Chan, Kan, & Armon-

Lotem, 2020).

Multilingual Assessment Instrument for Narratives

(LITMUS-MAIN)

The LITMUS-MAIN is used to assess narrative

abilities and consists of narrative telling, retelling,

and comprehension tasks. The instructions for

telling and retelling are delivered through videos

that show the hands folding and unfolding the

story pictures, with recorded audio narration. The

narrator is shown as a cartoon character of a girl,

who emphasises that only the participant can see

the pictures. For the retelling mode, the whole

recorded story script is played to the participants

before they are prompted to retell the story. For

each story, up to 10 questions for the comprehen-

sion mode are presented in live voice, because the

wording of the questions depends on the

responses given by the participant in previous

questions. Specific relevant pictures are highlighted

in turn by special effects of a red coloured frame

and “pulse” animation in PowerPoint for each

comprehension question.

In this study, participants first listen to a prere-

corded model story script with picture support

and have to retell the story with picture support.

Then, they answer the 10 standard comprehension

questions about the story. This procedure is

repeated for another story, to collect narrative

data from two stories. After completing some

other language tasks as a “gap,” they would be

asked to tell the two stories again in turn with

the same picture support (but without prior listen-

ing to a story script). That is, each child produces

a total of four narrative samples, two during

retelling and two during telling.

Crosslinguistic Lexical Task (LITMUS-CLT)

The LITMUS-CLT is used to assess lexical abilities

and includes production and comprehension modes,

with 32 nouns and 32 verbs tested for each mode

(including two trial items per mode). For the produc-

tion mode, participants are asked to orally name the

illustration shown on the screen. For the comprehen-

sion mode, participants are asked to select the illus-

tration matching the audio stimuli from four options

by saying the number of the selected illustration, with

the position of the target illustrations varied across tri-

als. The target words are selected from a pool of illus-

trations standardised for all language versions, with

balancing for the semantic type and level of difficulty.

The semantic types for noun stimuli include animate

natural objects, inanimate natural objects, and

artefacts; the verb stimuli include actions performed

by humans, by animals, and states/unintentional

actions. The level of difficulty is determined by a

complexity index, which depends on grammatical

and phonological features of the lexical item, and the

age of acquisition of the target word, which is deter-

mined by ratings from 25 native speakers of Urdu. In

terms of the order of presentation, tasks of the same

mode are presented together, with the order of mode

and order of noun vs. verb counterbalanced across

participants. The order of presentation for trials

within a subtask is fixed.
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Crosslinguistic Nonword Repetition Test (LITMUS-

CL-NWR)

The LITMUS-CL-NWR, as the name indicates, is

used to assess nonword repetition abilities. Difficulty

with repeating nonwords has been put forward as a

clinical marker of DLD crosslinguistically (Schwob

et al., 2021). The LITMUS-CL-NWR task is pre-

sented as a game in which the participants are asked

to fix a necklace by repeating the stimuli (Poli�sensk�a
& Kapalkov�a, 2014). Stimuli are between two and

five syllables long, with four items per length. They

are selected from a pool of four to six candidates per

item that are matched in length (allowing selection of

different alternatives for different language versions in

case one or more of the candidates is a real word in

the language), with the further criterion that the com-

ponent phonemes should be acquired by the age

between 3 and 3;6 years in Urdu-speaking children

(Bari & Ajmal, 2016; Zahra, 2016). The stimuli are

presented in one randomised order. Two training

stimuli are also administered before the task begins.

Sentence Repetition Task (LITMUS-SRep)

The LITMUS-SRep is used to measure morphosyn-

tactic abilities and the task is presented as a treasure-

hunting game, where the participants are requested

to repeat sentences in order to help a bear find a

treasure. There are three blocks of stimuli, corre-

sponding to three levels of syntactic difficulty. The

length of the stimuli in each block is shown in Table 3

(Supplementary Materials). A total of 10 syntactic

structures are tested, with three in the language

specific condition and seven in the language inde-

pendent condition, which are considered challenging

for children with DLD in the target language and

across languages, respectively. The target structures

were chosen considering the structures tested in the

original English SRep task (Marinis & Armon-

Lotem, 2015), crosslinguistic literature on DLD

regarding vulnerabilities, the typological characteris-

tics of Urdu, and clinical experiences with Urdu-

speaking children having language disorders. Each

structure (except one) is tested using three sentences,

with nominal and verbal inflexional morphology sig-

nalling number, gender, and tense controlled within

items across structures. One structure (SOV with one

auxiliary/modal verb) has eight sentences, as we

wanted to assess nominal and verbal morphology

(number and gender agreement and case marking),

which are vulnerable in children with DLD, more

comprehensively in simple structures. The task is pre-

sented in three randomised orders. Two training stim-

uli are also administered before the task begins.

Raven’s progressive matrices

A non-verbal IQ test (Raven’s Progressive Matrices;

Raven & Court, 1998) is also administered to partici-

pants to screen out intellectual disability. In Raven’s

Progressive Matrices, the participants answer 60

multiple choice questions, where they have to identify

the missing piece that completes a pattern from six to

eight options. A standard score of 70 or above is con-

sidered within the normal range.

Parents of bilingual children questionnaire (LITMUS-

PaBiQ; Tuller, 2015)

The Urdu version of the LITMUS-PaBiQ was also

administered during the recruitment phase before the

assessment session(s). The first author, an experi-

enced Urdu-speaking SLP, contacted the caregivers

(mothers) of the participants and filled in the ques-

tionnaire over a phone call.

The LITMUS-PaBiQ (Tuller, 2015), available for

free, collects data on the participant’s language envir-

onment; language exposure; receptive and expressive

competence in each language; frequency of usage of

different languages in daily routines; early language

and other developmental history; and family history

related to speech, language, and hearing issues. This

parental questionnaire also gathers information

related to the parent/caregiver’s education level, occu-

pation, language competence in different languages,

and frequency of usage with the child in each

language.

The LITMUS-PaBiQ can help obtain important

information related to a child’s developmental lan-

guage history, language exposure, language use, and

presence or absence of any biomedical conditions.

This information could help clinicians determine

whether a child’s (poor) linguistic competence is asso-

ciated with certain risk factors related to LD/DLD,

factors related to multilingualism, or any significant

biomedical condition. This also ensures that a parent/

caregiver can share their observations and concerns

about a child’s speech and language difficulties with

the researcher/clinician in a structured way. The

LITMUS-PaBiQ has been reported to be informative

in differentiating children with and without LD or

DLD, or in predicting LD or DLD, in monolingual

and multilingual children in several crosslinguistic

studies (Boerma & Blom, 2017; Hreich & Messarra,

2013; Tuller et al., 2018).

Online testing procedure

All testing sessions were conducted by an Urdu-

speaking SLP. The LITMUS tests used were compu-

terised versions that were adapted for telepractice,

which were shown to the participants via the “share

screen” function of Zoom. We followed the testing

procedures of the original tests designed for face-to-

face testing, and only added numbers to each picture

in the LITMUS-CLT tasks to facilitate online testing

(i.e. instead of pointing at pictures, participants were

asked to say the numbers added to the pictures).

Participants used a standard set of headphones

equipped with a microphone to standardise audio

quality, which was mailed to them and offered as a

token of appreciation for their participation before
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the testing session. The experimenter also used the

same microphone for each testing session. In add-

ition, participants were required to use a computer,

laptop, or tablet in a quiet environment with stable

Wi-Fi and with only an accompanying parent or

guardian (testing in public was not recommended),

and to switch on their camera during testing. Testing

took place at the participants’ homes (parents were

instructed to keep the ambient noise to minimum

level during testing), with most testing completed in

one session (around 60–70min), but if required to

suit an individual child’s attention, it was divided into

two sessions.

The parents/caregivers were requested not to

instruct or interrupt the participants during the test-

ing session. They were further advised to use the

highest volume level of the headset. Although the vol-

ume can also be controlled by the computer, and

therefore the exact volume level was not standardised

across participants, the volume level was controlled

with the following arrangement: At the outset, the

participants were asked to indicate whether the

speech sounds they were hearing through the headset

were loud and clear enough on their side. Moreover,

some simple practice trials were conducted before

starting the test items in each of the nonword repeti-

tion, sentence repetition, and crosslinguistic lexical

tasks, to obtain some objective evidence that the par-

ticipant could hear the auditory stimuli clearly before

proceeding to the testing phase.

Scoring

For the comprehension task of the LITMUS-MAIN,

participants answer at most 10 questions per story,

with one point per question. As participants tell two

different stories in Urdu, the maximum score is 20.

For the production task, scores for storytelling and

retelling are calculated separately. For each mode,

participants are given scores on story structure (max-

imum ¼ 17 per story). Participants are given one

score for each of the 16 scoring items, apart from the

first one where participants can get a maximum of

two points. Scoring items for story structure include

the setting for the story (time and place reference),

internal state terms (IST) as part of an initiating

event1, and goal (G), attempt (A), outcome (O) and

ISTas a reaction for each of the three episodes.

Story complexity counts the number of sequences

or episodes in terms of AO, GA/GO, GAO, and single

G. Since there is currently no gold standard in terms

of the scoring approach one should use that best cap-

tures the DLD/TD differences in story complexity,

this study has chosen three scoring schemes that have

been used in crossinguistic studies whose score

weighting assignment aligns with the level of story

structure complexity based on the binary decision

tree by Westby (2005) and represents three levels of

granularity of different levels of structural complexity

in macrostructure. Among them, the scoring scheme

by Gagarina, Gey, et al. (2019) has the finest level of

differentiation (six levels), the scoring scheme by

Sheng et al. (2020) has the coarsest level of differenti-

ation (two levels), and the scoring scheme by Maviş

et al. (2016) is in the middle (four levels). See Table 4

in Supplementary Materials. Furthermore, the scor-

ing schemes by Gagarina, Gey, et al. (2019) and

Sheng et al. (2020) have both successfully captured

significant DLD/TD group difference in story

complexity.

As far as we know, no studies to date have exam-

ined and compared how different scoring schemes

that vary in the level of granularity of the different lev-

els of story complexity might affect (the degree of)

differentiation between children with TD and those

with DLD. It is, however, interesting and important

to address this methodological issue as it will bear on

diagnostic accuracy. Since scoring approaches may

vary in their ability to capture the DLD/TD differen-

ces, this tutorial therefore chose to use all three scor-

ing schemes for a more informative comparison. See

Table 5 in Supplementary Materials for an example

of parts of a narrative sample to illustrate the scoring

points.

Furthermore, the use of ISTs was also assessed.

ISTs refer to terms that describe the internal states of

a character, mainly referring to mental states and feel-

ings such as emotions, thoughts, intentions, and reac-

tions (Gagarina, Klop, et al., 2019). Table 6

(Supplementary Materials) presents some English

and Urdu examples of ISTs according to the subtypes

of ISTs listed in the LITMUS-MAIN manual. This

case study scored the use of ISTs in both token and

type measures. Token measures count the number of

individual words in a narrative sample (i.e. counting

also the repetitions of individual words), while type

measures count the number of unique word forms

(i.e. repetitions of an individual word will only be

counted once).

For the LITMUS-CLT, scores are calculated

excluding the trial items, with 30 items in total for

each subtask and 4 subtasks in total (noun compre-

hension, verb comprehension, noun production, verb

production). Participants are given one score for each

correct item.

For the LITMUS-CL-NWR, there are 16 test

items in total, excluding the training items. The max-

imum score is 16 for whole items correct and 56 for

segments correct.

In the LITMUS-SRep, there are 35 test items,

excluding the trial items. Participants get one score

for producing the test sentence verbatim. The max-

imum score for this task is 35.

Interrater reliability

For the LITMUS-MAIN, CLT, and SRep, all the

data were transcribed by a part-time research assist-

ant who is also an Urdu-speaking SLP and were

double-checked by the first author (also an Urdu-
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speaking SLP). All the scores for these three

measures were first completed by one rater and then

double-checked by the second rater (both Urdu-

speaking SLPs) to make sure that all the utterances

and items were scored correctly. Regarding the

LITMUS-MAIN, the narrative samples were scored

for both narrative comprehension (two stories per

child) and narrative macrostructure production (four

stories per child). The initial percentage of agreement

between two raters for the narrative comprehension

questions was 100% (160 over 160 items), and was as

follows across different macrostructure measures:

story structure ¼ 99.6% (542 over 544 items), story

complexity when scored using the scheme by Maviş

et al. (2016) ¼ 99.6% (287 over 288 items), story

complexity when scored using the scheme by Sheng

et al. (2020) ¼ 100% (96 over 96 items), and story

complexity when scored using the scheme by

Gagarina, Gey, et al. (2019) ¼ 99.8% (575 over 576

items). The initial percentage of agreement between

two raters for the LITMUS-CLT was 99.7% (1021

over 1024 items), and for the LITMUS-SRep agree-

ment was 99.6% (279 over 280 items). These dis-

agreements were minor in nature, were due to

occasional omissions and typos, and were resolved to

100% agreement after inter-rater checks.

For the LITMUS-CL-NWR, all the data were

transcribed independently by two raters. Both raters

were Urdu-speaking SLPs and had relevant training

in phonology. Out of a total of 128 items (16 target

items per participant, eight participants in total),

there was disagreement on nine items where both

raters perceived and transcribed the phoneme differ-

ently and the disagreement was not resolved by dis-

cussion. In this case, a third rater who was also an

Urdu-speaking SLP and was working in the field of

Urdu phonology was invited to transcribe the discrep-

ant items independently. The transcription for the

discrepant items was finalised based on the total

number of votes (that is, choosing the transcription

that had two out of three votes). Overall, the percent-

age of agreement between the two raters was 93%

(119 over 128 items).

Result

This section presents findings for different language

domains assessed using all four measures.

Narrative comprehension

For the LITMUS-MAIN comprehension, the S-

DLD child was able to answer only four out of 20

questions correctly. On the other hand, her age- and

grade-matched peers scored on average 16.71

(SD¼2.93) out of 20. The S-DLD child scored 4,

which was the lowest score among all participants,

while other participants scored between 13 and 20.

Table I presents the narrative comprehension scores.

Narrative production

Table II shows the result of narrative production.

Overall, scores in the retelling mode (which was also

conducted first) were slightly higher than the telling

mode. For story structure, the S-DLD child scored

16 in the retelling mode and 4 in the telling mode.

Overall, her age- and grade-matched peers scored on

average 15.71 (SD¼ 2.56; range ¼ 11–18) out of 34

in the retelling mode, compared to 16.00 out of 34 in

the telling mode (SD¼3.27; range ¼ 11–21).

Therefore, while the S-DLD child scored similarly

relative to her peers in retelling, she had a noticeable

drop in performance when the mode switched to tell-

ing without the support of a prior script, unlike her

peers who could maintain a relatively stable perform-

ance across story retelling and telling modes (c.f.

Sheng et al., 2020).

Scores for story complexity depended on the scor-

ing scheme used. The S-DLD child scored 8 in retell-

ing and 2 in telling according to the scheme by Maviş

et al. (2016), 2 in retelling and 1 in telling according

to the scheme by Sheng et al. (2020), and 16 in retell-

ing and 4 in telling according to the scheme by

Gagarina, Gey, et al. (2019). Overall, her age- and

grade-matched peers scored on average 6.43

(SD¼ 2.94; range ¼ 2–12) out of 18 in retelling com-

pared to 6.29 (SD¼2.75; range ¼ 3–10) out of 18 in

telling according to the scheme by Maviş et al.

(2016), on average 2.00 (SD¼1.00; range ¼ 1–4)

out of 6 in retelling compared to 1.71 (SD¼1.38;

range ¼ 0–3) out of 6 in telling according to the

scheme by Sheng et al. (2020), and on average 14.57

(SD¼ 5.09; range ¼ 8–25) out of 36 in retelling com-

pared to 14.29 (SD¼4.42; range ¼ 10–17) out of 36

in telling according to the scheme by Gagarina, Gey,

et al. (2019). This shows that the S-DLD child

scored significantly lower than other participants in

telling mode, especially according to scoring schemes

by Maviş et al. (2016) and Gagarina, Gey, et al.

(2019). The S-DLD child also produced no complete

GAO episodes, similar to the TD children who over-

all produced very few complete GAO episodes, from

0–3 for retelling and 0–2 for telling. Even though the

S-DLD child produced a relatively high number of

Table I. Scores of narrative comprehension tasks assessed via

Language Impairment Testing in Multilingual Settings—

Multilingual Assessment Instrument for Narrative (LITMUS-

MAIN; Gagarina, Klop, et al., 2019; Hamdani, Kan, Chan, &

Gagarina, 2020).

Participant Comprehension scores

S-DLD 4
TD-1 14
TD-2 20
TD-3 15
TD-4 20
TD-5 13
TD-6 16
TD-7 19
Mean for TD participants 16.71
SD for TD participants 2.93

Note. S-DLD ¼ suspected DLD; TD ¼ typically developing.
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ISTs (tokens) compared to her peers, 24 tokens in

retelling and 28 tokens in telling, the type measures

were relatively low (four in retelling, five in telling).

For the age- and grade-matched peers, the IST token

measures were on average 13 (SD¼4.43; range ¼ 9–

21) in retelling and on average 11.86 (SD¼4.18;

range ¼ 7–19) in telling, while the type measures

were comparable to the S-DLD child: on average

5.86 (SD¼1.46; range ¼ 4–9) in retelling and on

average 5 (SD¼1.51; range¼ 3–8) in telling.

Lexical abilities

Table III shows the scores for the LITMUS-CLT.

The S-DLD child obtained lower scores in different

subtasks compared to her peers. In comprehension,

she scored a total of 28, with 16 in nouns and 12 in

verbs. For production, she scored a total of 16, with 9

in nouns and 7 in verbs. Overall, her age- and grade-

matched peers achieved higher scores for nouns and

verbs in the comprehension mode, with an average of

25.14 (SD¼ 2.73; range ¼ 21–27) out of 30 in nouns

and 25.29 (SD¼ 2.06; range ¼ 23–28) out of 30 in

verbs. In the production mode, scores in nouns

(mean ¼ 17.57, SD¼ 6.16; range ¼ 10–26) out of 30

and verbs (mean ¼ 14.71, SD¼2.43; range ¼ 11–

18) out of 30 were also higher.

Nonword repetition abilities

Table IV presents the LITMUS-CL-NWR scores.

One participant (TD-1) had suspected speech sound

disorder based on her substitution errors in speech

that were not age-appropriate, despite no parental

concerns about her language development (mother

expressed some concerns about her speech problems

affecting her speech intelligibility but reported normal

language development) and her performance in the

other receptive and expressive language tasks being

comparable to the other age- and grade-matched

peers. Some of her errors were inconsistent and were

marked as incorrect, but the error of substituting

retroflex sounds /�/ and /˜/ with dental sounds /t9/ and
/d9 /, respectively, was relatively consistent and was not

penalised following the standard scoring principle for

giving allowance to consistent substitution errors.

Overall, the S-DLD child scored the lowest compared

to all other participants (including TD-1), with a

score of 3 when measured by item and 17 when

measured by segment. On average, her age- and

grade-matched peers scored 7.00 (SD¼1.53; range

¼ 5–9) out of 16 when measured by item and 42.00

(SD¼ 3.46; range ¼ 37–47) out of 56 when meas-

ured by segment.

Morphosyntactic abilities

Table V shows the scores from the LITMUS-SRep

task. The S-DLD child scored the lowest at 1,

Table II. Scores of story retelling and telling tasks assessed via Language Impairment Testing in Multilingual Settings—Multilingual

Assessment Instrument for Narrative (LITMUS-MAIN; Gagarina, Klop, et al., 2019; Hamdani, Kan, Chan, & Gagarina, 2020).

Participant Mode SS SC-M SC-Sh SC-Ga GAO IST tokens (type)

Retelling
S-DLD 16 8 2 16 0 24 (4)
TD-1 18 12 4 25 3 21 (9)
TD-2 17 7 2 14 0 11 (4)
TD-3 18 6 2 14 0 17 (6)
TD-4 17 6 1 13 0 9 (5)
TD-5 11 2 1 8 0 9 (6)
TD-6 15 6 2 14 1 12 (6)
TD-7 14 6 2 14 1 12 (5)
Mean for TD participants 15.71 6.43 2.00 14.57 0.71 13.00 (5.86)
SD for TD participants 2.56 2.94 1.00 5.09 1.11 4.43 (1.46)

Telling
S-DLD 4 2 1 4 0 28 (5)
TD-1 18 8 3 17 0 19 (4)
TD-2 16 4 0 10 0 11 (4)
TD-3 21 10 3 20 2 15 (5)
TD-4 17 4 0 10 0 13 (8)
TD-5 11 3 1 10 0 7 (6)
TD-6 16 6 2 14 0 10 (5)
TD-7 13 9 3 19 2 8 (3)
Mean for TD participants 16.00 6.29 1.71 14.29 0.57 11.86 (5)
SD for TD participants 3.27 2.75 1.38 4.42 0.98 4.18 (1.51)

Note. S-DLD ¼ suspected DLD; TD ¼ typically developing; SS ¼ story structure; SC-M ¼ story complexity according to Maviş et al.
(2016); SC-Sh ¼ story complexity according to Sheng et al. (2020); SC-Ga ¼ story complexity according to Gagarina, Gey, et al.
(2019); GAO ¼ goal, attempt, outcome; IST ¼ internal state terms.

Table III. Scores representing lexical abilities assessed through

Language Impairment Testing in Multilingual Settings—

Crosslinguistic Lexical Tasks (LITMUS-CLT; Haman et al.,

2015; Hamdani, Kan, & Chan, 2020).

Participant
Comprehension Production

Total Noun Verb Total Noun Verb

S-DLD 28 16 12 16 9 7
TD-1 46 21 25 28 12 16
TD-2 52 25 27 25 10 15
TD-3 57 29 28 37 22 15
TD-4 47 24 23 24 12 12
TD-5 46 23 23 38 20 18
TD-6 54 27 27 42 26 16
TD-7 51 27 24 32 21 11
Mean for TD

participants
50.43 25.14 25.29 32.29 17.57 14.71

SD for TD
participants

4.28 2.73 2.06 6.95 6.16 2.43

Note. S-DLD ¼ suspected DLD; TD ¼ typically developing.
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compared to the overall score of 21.43 (SD¼5.77;

range ¼ 14–32) out of 35 obtained by her age- and

grade-matched peers.

Discussion

This tutorial demonstrated the feasibility of identify-

ing DLD in multilingual children using the

CATALISE diagnostic criteria as the conceptual

framework, with the support of the LITMUS tools to

collect objective and informative evidence from mul-

tiple language areas to guide the diagnostic decisions.

The binary decision tree proposed by Bishop et al.

(2017) was used to guide diagnostic decision-making

to aid the identification of DLD in the S-DLD child.

The S-DLD child’s mother and her school reported

that she faced difficulty in using language in a way

that affects everyday functioning and educational pro-

gress. Since the input she received in the majority lan-

guage Cantonese is likely reduced compared to other

predominantly monolingual L1 Cantonese-speaking

children in Hong Kong, following the binary decision

tree, the next step to consider is whether the S-DLD

child is competent in another language. In this case,

Urdu, reported as the S-DLD child’s best language,

was assessed. Urdu versions of the LITMUS-MAIN

(Hamdani, Kan, Chan, & Gagarina, 2020), the

LITMUS-CLT (Hamdani, Kan, & Chan, 2020), the

LITMUS-CL-NWR (Hamdani, Chan, Kan, Chiat,

& Poli�sensk�a, 2020), and the LITMUS-SRep

(Hamdani, Chan, Kan, & Armon-Lotem, 2020) were

used to collect objective and informative evidence

from multiple language areas.

Results showed that the S-DLD child obtained

particularly low scores in most of the tests and subt-

ests, including comprehension, story structure (tell-

ing mode), and story complexity (telling mode) in the

LITMUS-MAIN, all the LITMUS-CLT-subtasks,

the LITMUS-SRep, and the LITMUS-CL-NWR

according to both scoring schemes compared to her

age- and grade-matched peers. Moreover, as Table 2

(Supplementary Materials) indicated, the amount of

Urdu input to the S-DLD child was not less than that

to her other TD peers, but the S-DLD child scored

noticeably lower than the other TD peers across mul-

tiple language areas in the assessments, and some TD

peers scored better even with less reported amounts

of Urdu exposure. These data collectively suggest

that the S-DLD child is in fact not competent for her

age in Urdu. As Urdu is this participant’s L1 and best

language, the findings suggest language difficulties

affecting multiple domains of language. Previous

studies using LITMUS tasks have also found that

compared to TD children, children with DLD show

weaker narrative production and comprehension (e.g.

Boerma et al., 2016; Hr�zica & Kraljevi�c, 2020;

Tsimpli et al., 2016), lower nonword and sentence

repetition accuracy (e.g. Boerma et al., 2015; dos

Santos & Ferr�e, 2018; Fleckstein et al., 2016;

Gagarina, Gey, et al., 2019), and lower picture nam-

ing and selection accuracy (e.g. Kapalkov�a &

Slan�cov�a, 2017; Saliby et al., 2017).
In addition, the parental questionnaire also sug-

gested that the difficulties had been observed for

some time and persisted even when the child

reached school age, which together with the evi-

dence of lack of competence even in receptive lan-

guage, suggests poor prognosis according to Bishop

et al. (2017). Since there were no associated bio-

medical conditions reported, the S-DLD child can

be identified with DLD.

There are two further observations from our data

that could be clinically useful. First, for recall in the

narrative assessment, each child was first tested in

story retelling, which provides a model story for refer-

ence, and then had a break doing some other lan-

guage tasks and was assessed in telling the same

stories without a model story. The S-DLD child had

a noticeable drop in story structure and story com-

plexity scores from retelling to telling of narratives.

This contrasts with her TD peers, who showed more

consistent performance across both story retell and

tell tasks. This in turn led to a marked difference in

performance on story structure and story complexity

between the S-DLD child and children with TDin

the story telling task, but not in the model-supported

retelling task. This pattern of findings was also

reported in Sheng et al. (2020). Their at-risk-for-

Table IV. Scores highlighting nonword repetition abilities

assessed via Language Impairment Testing in Multilingual

Settings—Crosslinguistic Nonword Repetition (LITMUS-CL-

NWR; Chiat, 2015; Hamdani, Chan, Kan, Chiat, & Poli�sensk�a,

2020).

Participant
Nonword repetition

Whole item Segment

S-DLD 3 17
TD-1 5 43
TD-2 9 47
TD-3 9 42
TD-4 6 43
TD-5 7 44
TD-6 6 38
TD-7 7 37
Mean for TD participants 7.00 42.00
SD for TD participants 1.53 3.46

Note. S-DLD ¼ suspected DLD; TD ¼ typically developing.

Table V. Scores featuring morphosyntactic abilities assessed

using Language Impairment Testing in Multilingual Settings—

Sentence Repetition Task (LITMUS-SRep; Marinis & Armon-

Lotem, 2015; Hamdani, Chan, Kan, & Armon-Lotem, 2020).

Participant Score

S-DLD 1
TD-1 22
TD-2 14
TD-3 21
TD-4 22
TD-5 32
TD-6 23
TD-7 16
Mean for TD participants 21.43
SD for TD participants 5.77

Note. S-DLD ¼ suspected DLD; TD ¼ typically developing.
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DLD group of children exhibited comparable per-

formance on story structure and syntactic complexity

as TD peers in story retelling when supported with a

prior adult model. However, the story structure and

syntactic complexity scores of the at-risk group

decreased significantly once the adult model was

removed in the story telling task, unlike their TD

peers who could maintain a high level of performance

across both tasks. Sheng et al. (2020) related this phe-

nomenon to a main assumption of dynamic assess-

ment, in which TD children having intact language

learning abilities are expected to show evidence of a

stronger learning potential, in response to some sup-

port such as training or modelling, than children with

DLD having a weaker language learning capacity. In

the current context, the benefit of uptaking the

sophisticated language and richer story structure

modelled in the first retell task resulted in more sus-

tainable performance across retell and tell tasks in the

TD children, but this benefit was fragile and dimin-

ished quickly for the child with, or at risk for, DLD

once the model was removed in the telling task,

requiring the child to generate a story from pictures.

Although the current paradigm is not equivalent to a

dynamic assessment, the differences in performance

from the retell task to the tell task between children

with TD and (at risk) DLD suggests that it could be

clinically informative to evaluate a child’s sustainabil-

ity of modifiability (improvement) upon modelling in

assessing multilinguals. To the extent that some chil-

dren with DLD may show benefits from modelling,

we hypothesised that these benefits would be more

fragile/transient from story retelling to telling, relative

to the TD peers.

The second observation concerns the different

schemes for scoring story complexity in macrostruc-

ture. Different scoring approaches may vary in their

ability to capture the DLD/TD group differences. In

general, a scoring scheme with finer levels of granu-

larity (i.e. more levels of score weightings) to differen-

tiate between the different levels of structural

complexity should be better able to capture the pos-

sible DLD/TD differences if the two groups differ in

their story complexity. Recall the three scoring

schemes used in the case study: the scoring scheme

by Gagarina, Gey, et al. (2019) has the finest level of

differentiation (six levels), the scoring scheme by

Sheng et al. (2020) has the coarsest level of differenti-

ation (two levels), and the scoring scheme by Maviş

et al. (2016) is in the middle (four levels). The cur-

rent findings showed that the S-DLD child scored

noticeably lower than other TD participants in the

telling mode, especially according to scoring schemes

by Maviş et al. and Gagarina et al. While it is hard to

make a strong recommendation based on the case

study featuring only one child with DLD and seven

TD children, we have also taken note from another

ongoing study of our team examining a group of

Cantonese-speaking children with DLD (N¼25)

and TD (N¼ 25) using the Cantonese MAIN and

compared these three scoring schemes in story

complexity.

The result also suggested that the scoring schemes

of Maviş et al. (2016) and Gagarina, Gey, et al.

(2019) were better able than the scoring scheme of

Sheng et al. (2020) to differentiate between the two

groups of children. This result aligns with the idea

that since the scoring schemes of Maviş et al. (2016)

and Gagarina, Gey, et al. (2019) offer relatively finer

levels of granularity (i.e. more levels of score weight-

ings) to differentiate between the different levels of

structural complexity, they are better able to differen-

tiate the two groups of children who differ in their

story complexity.

Based on these findings, we could offer some pre-

liminary advice that the scoring schemes of Maviş

et al. (2016) and Gagarina, Gey, et al. (2019) appear

to be better than the scoring scheme of Sheng et al.

(2020) in differentiating DLD/TD. However, it is

hard to conclude from these findings whether the

scoring scheme of Gagarina, Gey, et al. (2019) is bet-

ter than the scoring scheme of Maviş et al. (2016).

Further investigation of this observation including

larger sample sizes and examining different age ranges

and diagnostic/classification accuracy, such as sensi-

tivity and specificity, is warranted. Moreover, we

would also need to consider practicality if we were to

make recommendations for clinicians: While a scor-

ing scheme with the finest level of granularity is likely

most differentiating, it could also be slower/harder to

score. Having more informative data in the future

comparing the scoring schemes of Maviş et al. (2016)

and Gagarina, Gey, et al. (2019) would allow us to

consider both diagnostic accuracy and practicality, to

make more concrete recommendations on which

scoring system is more ideal or good enough for use

by clinicians in speech and language therapy clinics.

Before closing, we would like to point out some

novelties and limitations of this tutorial and sugges-

tions for further research. As far as we know, we are

likely the first to have adapted the LITMUS tools

into Urdu and there is so far no published research

documenting the diagnostic potential/accuracy of

these Urdu LITMUS tools. This tutorial is likely the

first to address the clinical utility of the Urdu

LITMUS tools in identifying DLD in Urdu-speaking

children in this major, but understudied, world lan-

guage. This tutorial also presents the first published

data on the Urdu materials as far as the LITMUS-

Crosslinguistic Lexical Task (LITMUS-CLT), the

Crosslinguistic Nonword Repetition (CL-NWR),

and the LITMUS-Sentence Repetition (LITMUS-

SRep) data are concerned. As for Urdu MAIN, we

published some TD data featuring another group of

older elementary school children on their production

of Urdu narratives using the Urdu MAIN, examining

the relationship between narrative macrostructure

and microstructure (Chan et al., 2023). Therefore, if
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we are referring to the Urdu MAIN data from (sus-

pected) DLD children, and new data addressing the

clinical utility of the Urdu LITMUS tools in identify-

ing DLD in Urdu-speaking children, this tutorial also

presents the first published data using the Urdu

MAIN in this regard. Despite these novelties, the

diagnostic accuracy of these new assessment tools in

identifying Urdu-speaking multilingual children with

and without LD or DLD will still need to be estab-

lished as we step up to future research with a larger

sample size, while the diagnostic accuracy of in per-

son versus telepractice using these LITMUS tools

will also need to be examined in future research. In

terms of diagnostic accuracy measures for the Urdu-

speaking multilingual children suspected of LD or

DLD, further studies examining and comparing the

diagnostic accuracy of each of our newly-adapted

Urdu LITMUS tools are needed. We also acknow-

ledge the following general principles from our cur-

rent knowledge base in improving the diagnosis of

LD or DLD in multilingual children: (a) using a com-

bination of measures for collective evidence to

improve the diagnosis of LD or DLD in multilingual

children; (b) using measures that would not disadvan-

tage multilingual children with reduced experience to

the target language (e.g. measures that are less

affected by language-specific vocabulary and mor-

phosyntactic knowledge, such as nonword repetition

and dynamic assessment); and (c) using parental

questionnaires (in combination with other measures)

tapping information on developmental history, and

language background and experience. Future studies,

such as Li’el et al. (2019), could also be conducted to

address this issue.

One merit of this tutorial is that it compares the

performance of the S-DLD child with her age- and

grade-matched TD peers from similar language back-

grounds. Using TD peers with similar language back-

grounds as a reference group is necessary to guide the

developmental expectations. This is consistent with

the principle that multilingual children should be

benchmarked against multilingual norms or reference

data but not data generated from monolingual norms

or samples (Armon-Lotem, 2018), because compar-

ing multilinguals to a monolingual sample would

likely disadvantage multilingual children with

reduced target language experience, leading to the

risk of over-identification of DLD.

Moreover, recall one major consideration in the

CATALISE criteria in determining whether a multi-

lingual child has LD or DLD or not is whether “there

is evidence that the child does not have age-appropri-

ate skills in any language” (Bishop et al., 2017, p.

1071; Statement 4). We can therefore infer that if a

multilingual child has a clear language dominance

profile, then evidence showing that the child does not

have expected competency even in her best language

would constitute adequate evidence that the child

would very likely not have expected competency in

any language, because she is likely even less proficient

in her other weaker/non-dominant languages. This

tutorial features a multilingual child who happened to

have a clear language dominance profile, with her first

language Urdu being the strongest language and

Cantonese and other languages being the second/

weaker languages. In this regard, therefore, evidence

from Urdu would be informative and adequate

in addressing this major consideration in the

CATALISE criteria, and evidence from Cantonese

was not necessary/critical in guiding the diagnostic

decisions for this child in this context. Having said

that, we are aware that multilingual children are het-

erogeneous, and therefore for children with a differ-

ent language dominance profile (for example,

children with a more balanced dominance profile, or

children whose second language Cantonese is their

stronger/best language instead), evidence from

Cantonese or languages other than Urdu would

become informative in addressing whether “there is

evidence that the child does not have age-appropriate

skills in any language” (Bishop et al., 2017, p. 1071;

Statement 4). Further work could demonstrate how

this approach can be applied to multilingual children

with different language dominance profiles. When

one extends the investigation to multilingual children

with different language dominance profiles, there are

two more reminders to pay attention to. First, some

skills may look “inadequate” when tested only in one

language of a multilingual child, even in a child with-

out DLD, e.g. in the case of distributed vocabulary.

For these skills, it could be informative to ascertain

whether there is a lack of demonstrated and expected

competency even when all languages are considered

for a child suspected of having DLD. Second, while

the L1 of the multilingual children in this tutorial

happened to be also the best language of these chil-

dren, L1 does not always coincide with the best lan-

guage for all multilingual children and, therefore, one

needs to be cautious in interpreting the demonstrated

competence of a multilingual child’s L1 in the case of

language attrition or subtractive multilingualism, if

dominance is undergoing a shift.

In closing, this tutorial adds further evidence to

the literature that it is possible to identify DLD in

multilingual children using telepractice. The

LITMUS tools are designed to be appropriate for

identifying DLD in multilingual children from differ-

ent cultures and can be administered online with

video conferencing software. These tools can also be

used to establish reference data in TD children, so as

to guide developmental expectations for specific pop-

ulations where there are not yet appropriate tools and

multilingual norms for assessing multilingual chil-

dren. Our Urdu adaptations of the LITMUS tools

are available for free use by the international clinical

and research community, together with instructions

for users. They can be used to support telepractice in

Urdu in different countries and facilitate language
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testing for Urdu-speaking children. Importantly,

the result demonstrates the promise of using the

CATALISE diagnostic criteria with support from the

LITMUS battery tasks adapted to telepractice for

identifying DLD and collecting reference data in

multilingual children, not only in the multilingual

context presented here but also in any target

language(s).

Note

1. Initiating event has been commonly considered as a story

grammar element in the story grammar framework of

analysing narrative macrostructural competence in the

literature (e.g. Stein & Glenn, 1979). Initiating event refers to

an event that triggers/initiates the intentionality of a story

character (in the form of a “goal,” another story grammar

element), which motivates the character to carry out a goal-

directed action (manifested as an “attempt,” another story

grammar element). An initiating event can be expressed with

or without the use of an internal state term (IST) but,

according to the MAIN scoring criteria, it adopts a more

stringent scoring criterion for the story grammar element

initiating event. An utterance expressing an initiating event

with the use of an IST (e.g., Baby goat was scared, or the

mother goat saw that the baby goat was scared, or the mother

goat was worried about the baby goat in the water) would

only be scored one point, and it therefore uses the phrase/term

“ISTas initiating event” in its scoring manual.
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