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Abstract

To address concerns regarding the utility of language measures that depend on linguistic knowledge
to distinguish English language learners from those with developmental language disorder, this

study compared the performance of Arabic-speaking English language learners with diverse
language experiences to the performance of age-matched monolingual children with and without
developmental language disorder on processing-dependent measures. The group of 6- to 9-year-old
English language learners (n = 59) whose first language was Arabic, and who had been learning English
as the language of instruction in Canada, and two monolingual groups from Saudi Arabia, typically
developing Arabic-speaking children (n = 369) and Arabic-speaking children with developmental
language disorder (n = 52), completed processing-dependent measures of short-term and working
memory. No differences were found between the groups of English language learners and typically
developing children on the short-term and working memory measures, with the exception of

the Arabic nonword repetition task. The performance of the English language learners group was
comparable to that of the Arabic-speaking children with developmental language disorder group on
the Arabic nonword repetition task and significantly lower than the typically developing group. The
English language learners group scored significantly higher than the typically developing and Arabic-
speaking children with developmental language disorder groups on only the digit recall subtest. The
findings suggest that processing-dependent measures may be valid assessment tools that minimize
the role of linguistic knowledge and experiences.
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Abrégé

Afin de répondre aux réserves relatives a I'utilité des mesures langagieres qui dépendent des
connaissances linguistiques pour distinguer les apprenants de langue anglaise ayant un trouble
développemental du langage et de ceux qui n’en ont pas, la présente étude a comparé les
performances a des mesures reposant sur le traitement de l'information d’apprenants de langue
anglaise arabophones ayant différentes expériences linguistiques avec celles d’enfants unilingues
appariés surl'dge avec et sans trouble développemental du langage. Les mémoires a court-terme

et de travail d'un groupe d'apprenants de langue anglaise 4gés de 6 a 9 ans (n = 59) dont la langue
maternelle était 'arabe et dont la langue d’enseignement était I'anglais, ainsi que deux groupes
d’enfants arabophones unilingues habitant en Arabie Saoudite (c.-a-d. un groupe de 369 enfants au
développement typique et un groupe de 52 enfants ayant un trouble développemental du langage)
ont été évaluées. Aucune différence n'a été relevée entre les performances du groupe d'apprenants
de langue anglaise et du groupe d'enfants au développement typigue aux mesures de mémoires a
court terme et de travail, exception faite entre les performances de ces enfants a la tdche répétition
de non-mots arabes. La performance du groupe d’apprenants de langue anglaise s'est révélée
comparable a celle du groupe d'enfants arabophones ayant un trouble développemental du langage
alatache de répétition de non-mots arabes et significativement inférieure a celle du groupe d’enfants
au développement typique. Uniguement a la tache de répétition de chiffres, le groupe d'apprenants
de langue anglaise a obtenu des scores significativement plus élevés que les groupes d’enfants
arabophones au développement typique et ayant un trouble développemental du langage. Les
résultats suggerent que les mesures reposant sur le traitement de I'information pourraient étre des
outils d'évaluation valides permettant de minimiser I'influence des connaissances linguistiques et des
expériences antérieures.
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The number of English language learners (ELLS),
meaning children whose first language is not English
and who attend schools taught in English, is significantly
increasing in Canada (Paradis et al., 2010) and the United
States (Goldstein, 2004). Identifying children with language
disorders in culturally and linguistically diverse communities,
such as the United States and Canada, is challenging. On
one hand, many studies have found that knowledge-based
assessment tools, such as English standardized tests of
language, are not accurate in identifying language disorder
among ELLs who are in the process of learning English
as a second language and have more limited language
knowledge than their monolingual peers (e.g., Blom &
Boerma, 2017; Chu &Flores, 2011; Sandberg & Reschly, 2011).
The reduced language proficiency of ELLs can result in lower
reliability and validity of assessments and be a source of
measurement error when assessing ELLs (Abedi, 2006).
On the other hand, processing-dependent measures, or
measures that assess general cognitive abilities, have been
hypothesized to contribute to processing and language
learning (Park et al.,, 2021). Such measures probe the abilities
supporting language learning and may be less dependent
on ELLs’ linguistic knowledge (Blom &Boerma, 2017; Park et
al, 2021). Studies have investigated the utility of processing-
dependent tasks, such as measures of verbal short-term
memory, in distinguishing ELLs from children with underlying
language impairment (Kohnertetal., 2006; Paradis et al.,
2013; Wealer & Engel de Abreu, 2021). The purpose of the
current study was to compare Arabic-speaking ELLs with
diverse language experiences to children with underlying
language impairment, using tests of verbal short-term and
working memory.

Children with significant and persistent limitations in
theirlanguage ability despite average educational and
experiential opportunities are referred to as children with
developmental language disorder (DLD, also known as
specific language impairment; Bishop et al,, 2017). The
language deficits in children with DLD can affect all areas
of language (Stothard et al., 1998), although the profile of
language deficits can be unique for each child with DLD.
Grammatical deficits in particular have been described as
a hallmark deficit in DLD (Leonard et al.,, 1997). To identify
children with DLD, speech-language pathologists (S-LPs)
commonly use standardized tests that have been normed
with a monolingual population. Children scoring significantly
below age expectations on such tests may be identified as
having DLD.

Another group of children who may appear to have weak
language skills at school is ELLs, that is, those children who
are receiving instruction in their second language (English)

orin alanguage other than their minority first language.
Research suggests that it can take 4 or 5 yearsfor ELLs to
gain English proficiency comparable to their monolingual
peers (Hakuta et al,, 2000). According to Paradis (2010),
there is considerable overlap in the linguistic features of
typically developing (TD) ELLs who are in the early stage of
developing their second language (within the first two years
in particular) and those of monolingual children with DLD,

as both groups tend to have errors in vocabulary choice

and grammatical morphemes (Tabors, 2008). Receiving
instruction in English can also impact ELLs' learning of their
first language. Children whose first language is a minority
often receive minimal community support in that language,
and the opportunities to hear and use it are diminished once
they start schooling (Anderson, 2012). As proficiency in ELLS’
second language grows, their skills in their first language often
do not develop further or even reduce and diminish across
time, a phenomenon termed incomplete acquisition or first-
language loss (Anderson, 2012). First-language loss impacts
lexical and gramsnmatical systems (Anderson, 2012), two areas
of language commonly affected in DLD.

As aresult of being in the early stages of English
acquisition and potential first-language loss, ELLs may
have weak language skills in each of the languages they
are learning, which poses challenges when concerns arise
regarding language development and language learning.
Several studies reported that S-LPs commonly use English
norm-referenced standardized tests to assess ELLS'
linguistic abilities (Caesar &Kohler, 2007; Gillam et al., 2013).
Evidence suggests that administering knowledge-based
assessment tools such as English standardized language
tests and interpreting scores based on monolingual norms
may lead to overdiagnosis of DLD among ELLs (Bedore &
Pefia, 2008; Klingner &Artiles, 2003).

Even assessment in their first language may
underestimate language skills in ELLs. Lexical-semantic
knowledge in ELLs is often distributed across languages with,
for example, some vocabulary items being experienced
mostly at school in English and other vocabulary items
experienced mostly at home in the child’s first language
(Gollanetal, 2008; Pearson et al.,, 1993; Umbel et al., 1992).
The lower frequency of exposure and practice for individual
words may result in weaker links between semantic and
phonological representationsin ELLs (Gollan et al., 2008).
As aresult, even TD ELLs have been found to score below
their monolingual peers on vocabulary measures in both
English (e.g, Bialystok et al., 2010) and their first language
(Jackson et al.,, 2014). Indeed, on single language vocabulary
measures, TD ELLs often show performance comparable to
monolingual children with DLD (Umbel et al., 1992; Windsor
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&Kohnert, 2004). Similarly, performance on grammatical
language tasks has not been found to distinguish TD ELLs
with diverse language backgrounds from monolingual
children with DLD (Paradis, 2005; Paradis et al., 2008).
Clearly, ELLs language performance is affected by their
limited knowledge and experience with each target language
examined (Blom &Boerma, 2017).

Given concerns regarding the utility of any language
knowledge measures to discriminate ELLs from those
with DLD, attention has turned to the use of processing-
dependent measures, especially those found to
differentiate monolingual groups with and without DLD,
such as processing speed, temporal integration, and
immediate memory (Archibald &Gathercole, 2006a; Miller
etal, 2001; Windsor & Hwang, 1999; Windsor & Kohnert,
2004). The theory is that processing-dependent measures
may be less dependent on ELLS' linguistic knowledge and,
therefore, directly tap abilities underlying language learning
(Kohnertetal., 2006; Paradis et al., 2013; Park et al., 2021).
Recent studies have reported that focusing on processing-
dependent measures or supplementing language
knowledge measures with processing-dependent measures
helped distinguish between ELLs with and without DLD
(Parketal, 2021; Wealer &Engel de Abreu, 2021).

Multiple theories have been put forward to explain the
disproportionate linguistic deficit found among children
with DLD. For example, domain-general theories contend
that children with DLD have deficits in the domain-general
cognitive processes known to support language learning.
When children with DLD present with a limitation in domain-
general information processing, it is often connected with
reduced space or capacity (Bishop, 1992), or slower speed
(Kail, 1994). Working memory, defined as the ability to retain
and manipulate information for a short period of time in the
current focus of attention, is one domain-general resource
that can limit information processing speed or capacity.
Nevertheless, none of the DLD theories effectively explain
DLD, indicating that DLD is, in fact, a multifactorial disorder
(Bishop, 2003). The language features of children with DLD
are heterogeneous and the characteristics of the disorder
can overlap with other neurodevelopmental disorders
(Bishop, 2017).

A number of studies have reported deficits in two
aspects ofimmediate memory in DLD: verbal short-term
memory and working memory (Archibald &Gathercole,
2006a; Henry et al., 2012). Short-term memory tasks engage
temporary storage; verbal versions require serial recall
of words, letters, or digits, whereas visuospatial versions
involve recall of visual patterns or sequences of movement

(Baddeley, 2000; Conway et al., 2005). Verbal short-term
memory has been found to be a key indicator of new-word
learning (Majerus et al., 2006; Masoura & Gathercole, 2005)
and vocabulary acquisition (Gathercole, 2006; Gathercole
etal, 1992) Working memory tasks, on the other hand,
impose demands on processing in addition to storage, and
are generally assessed by complex memory span paradigms
(Engel de Abreu, 2011). Examples of verbal complex span
tasks are counting recall and backwards digit recall, in which
a participant recalls numbers after counting or reversing
the order, respectively. Examples of corresponding
visuospatial tasks involve recalling locations or orientations
afteridentifying a different shape or mentally rotating an
image, respectively (Alloway et al., 2009). Working memory
has been associated with complex cognitive activities,
such as language comprehension and word decoding (Cain
etal, 2004; Engel de Abreu & Gathercole, 2012). Some
researchers have reported comparable performance
between monolingual children with DLD and TD peers on
visuospatial short-term and working memory measures
(e.g., Archibald & Gathercole, 2006b; but see Vugs et al.,
2013), suggesting disproportionately smaller DLD deficits

in the visuospatial than verbal domain (Archibald &
Gathercole, 2006b).

Given that short-term and working memory measures
emphasize the storage and processing of new information
(Engel de Abreu et al., 2013), the influence of previous
knowledge has been considered to be minimal. It has been
suggested that processing-dependent measures such as
verbal short-term memory and working memory measures
may pose similar challenges and be equally familiar (or
unfamiliar) to all children, regardless of the language they
speak (Engel de Abreu & Gathercole, 2012). It should be
noted that the majority of research comparing ELLs with
monolingual children with DLD on processing-dependent
measures has focused on nonword repetition measures, a
task involving the immediate recall of made-up or nonsense
words. Although nonword repetition has been argued to be
a verbal short-term memory task imposing demands for
storage only (Gathercole &Baddeley, 1990), research has
identified additional factors influencing nonword repetition
and perhaps imposing a load on working memory (Bishop
etal, 1996; Graf Estes et al., 2007). Nevertheless, nonword
repetition is expected to minimize the role of prior language
knowledge and experience given the use of phonological
forms novel to all participants.

Accumulated evidence from ELL studies of nonword
repetition, however, shows that even previous sublexical
phonological knowledge and experience can influence
children’s performance. For example, Kohnert et al.

pages171-184

ISSN1913-2020 | www.cjslpa.ca 174



175

PROCESSING-DEPENDENT MEASURES

Canadian Journal of Speech-Language Pathology and Audiology (CJSLPA)

(2006) found that the performance of TD ELLs and
monolingual English-speakers with DLD did not differ

on an English nonword repetition task. Sensitivity and
specificity calculations for the English nonword repetition
task, however, indicated that such a task was useful for
ruling out children with DLD in the ELL group but not for
identifying them. In the case of TD children, Engel de

Abreu et al. (2013) similarly reported an advantage for
monolingual over bilingual children on nonword but not
number-based repetition tasks. The researchers suggested
that the digits represented highly frequent lexical stimuli of
equal familiarity to all school-age children, eliminating any
advantage of language familiarity. In summary, although the
nonword repetition task is considered a less biased form of
assessment than knowledge-based measures (Paradis et
al., 2013), nonword repetition does not completely eliminate
the effect of children’s experience with the target language
(Kohnertetal, 2006).

The majority of research comparing ELLs with
monolingual children with DLD on processing-dependent
measures has focused on nonword repetition measures,
and few studies have used different verbal short-term and
complex memory measures. For example, Boerma and
Blom (2020) and Blom and Boerma (2017) compared the
performance of monolingual and bilingual children with
DLD to TD peers on verbal short-term and working memory
tasks. The results indicated that monolingual and bilingual
children with DLD had lower performance on verbal short-
term and working memory tasks than their bilingual TD
peers. Moreover, Cockcroft (2016) compared 67 English
monolingual and 53 bilingual Grade 1 students whose first
language was an African language (isiZulu orisiXhosa), and
who were educated at English schools, on verbal short-term
and verbal working memory tasks. The study reported that
there were no group differences on any measures of working
memory. Engel de Abreu (2011) compared the performance
of 22 simultaneous bilingual children (Luxembourgish and
one other European language) and 22 Luxembourgish
monolingual peers on verbal short-term and verbal working
memory tasks. When controlling for expressive vocabulary,
no significant differences were observed between the 6- to
8-year-old monolinguals and bilinguals on verbal short-
term and verbal working memory tasks. Similarly, Engel
de Abreu et al. (2013) compared 7-year-old Portuguese-
speaking language minority children from Luxembourg
to majority Portuguese-speaking children from Brazil and
multilingual children from Luxembourg. No difference was
found between the Portuguese-speaking language minority
children and their majority language peers from Brazil and
from Luxembourg on three of the four working memory
tasks administered.

On the other hand, higherimmediate memory scores
in bilingual groups have been reported in several studies.
Broadly speaking, bilingualism is associated with increased
cognitive abilities, including working memory, as reported
in a meta-analysis study (Adesope et al., 2010; but see
Engel de Abreu, 2011). For instance, Blom et al. (2014)
found that when controlling for socioeconomic status and
vocabulary, 68 bilingual Turkish—Dutch children showed
cognitive advantage in verbal working memory compared
to 52 monolingual controls. Moreover, Morales et al. (2013)
reported a bilingual advantage on working memory tasks in
two studies. The first study found that 27 ELL 5-year-olds
from diverse language backgrounds outperformed 29
of their monolingual peers in executive functioning tasks
that manipulated different working memory demands.
In the second study, 62 ELLs (5- and 7-year-olds) from
diverse language backgrounds outperformed 62 of
their monolingual peers on visuospatial span tasks that
manipulated different executive function components.
Nevertheless, findings of equivalent performance by 22
TD ELLs (Spanish-English-speaking) and 28 monolinguals
with DLD on a task involving judging the veracity of a
sentence while retaining the final word (Kohnert et al.,, 2006)
suggested that some verbal working memory tasks could
be influenced by previous language experience (Kohnert,
2010). The present study employed both highly familiarand
unfamiliar verbal stimuli as well as verbal and visuospatial
stimuli in immediate memory tasks to evaluate group
differences associated with a range of processing demands.

In any consideration of bilingual development, the
specific languages being learned must be considered.
The present study was concerned with the development
of Arabic-English learners. Arabic is a Semitic language
with a nonconcatenative morphology. The morphology,
phonology, and orthography of Semitic languages are
distinct from Indo-European languages such as English.
Arabic has 28 consonants and six vowels. Arabic is a root
and pattern language with complex interaction between
syntax, morphology, and phonology. Word roots mostly
consist of three consonants that represent the lexical
meaning (triliteral root; Beeston, 1970), and the patterniis
primarily composed of vowels inserted between the root
consonants. The roots carry a semantic meaning shared to
various degrees by the derivative words associated with the
same root (Bakalla, 1979). Moreover, the verbal inflection
system of Arabic is relatively rich. Verbs are morphologically
inflected fortense and mood, and the verb agrees with
the subject for aspects of person (first, second, and third),
number (singular, dual, and plural), and gender (feminine
and masculine; Bakalla, 1979). Arabic has many diverse
colloquial dialects across Arabic countries, and most
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countries have their own dialect (Aljenaie, 2001). In general,
Arabic colloquial dialects are mutually intelligible, with few
being mutually unintelligible (Al-Tamimi, 2011).

Only a few studies have focused on monolingual/
bilingual Arabic children, especially in regard to DLD.
The epidemiological trends in language and cognitive
developmentin Arabic-speaking children with DLD show
many parallels to those reported for other linguistic and
cultural groups. For example, Abdalla and Crago (2008)
found that Arabic-speaking children with DLD have a
specific difficulty with tense and subject-verb agreement
forms. Moreover, difficulty in repeating nonsense
phonological forms has been reported in Arabic-speaking
children with DLD (Shaalan, 2010). Comparing Arabic-
speaking ELLs to monolingual Arabic children with DLD
isimportant in order to examine whether there are
group differences between these groups on processing-
dependent measures.

The present study compared the performance of
Arabic-speaking children (ELLs) with diverse language
experiences on processing-dependent measures to that of
two monolingual peer groups: 1) typically developing Arabic-
speaking children (A-TD), and 2) Arabic-speaking children
with DLD (A-DLD). Given the shortcomings of knowledge-
based measures in differentiating the language performance
profiles of children with DLD and ELL, itis important to
examine whether there are group differences between
ELLs and children with underlying language impairment in
verbal short-term and working memory measures. At least
equivalent performance by ELL and A-TD groups, and higher
scores by the ELL than the A-DLD groups was expected
on the processing-dependent immediate memory tasks.
However, this prediction was expected to be modified by
the verbal demands of the task, such that tasks with higher
verbal demands (i.e., nonword repetition) would be less
likely to differentiate the three groups than those with low
verbal demands (i.e., digit recall) or no verbal demands (i.e.,
visuospatial short-term or working memory tasks).

Method

Participants

Permission to conduct this study was granted by The
University of Western Ontario Research Ethics Board for
Non-Medical Research Involving Human Subjects (number:
103912). There were 480 children (Mage =7:9,SD=112;

187 males) participating in three groups in this study: (a)
59 unselected ELLs whose first language was Arabic and
who were learning English as the language of instruction in
Canada (Mage =71,SD =1.16;29 males), (b) 369 typically
developing monolingual Arabic-speaking children (A-TD)

from Saudi Arabia (Mage =71,SD =112;139 males), and (c)
52 monolingual Arabic-speaking children with DLD (A-DLD)
from Saudi Arabia (Mage =8;4,SD=1.00;19 males). The

two monolingual Arabic-speaking groups from this study
were drawn from a sample of 421 monolingual Arabic-
speaking children who participated in other completed
studies (Balilah &Archibald, 2018). The language, nonverbal
intelligence, and maternal education measures administered
in order to characterize the monolingual Arabic participants
overlap with previous studies (Balilah &Archibald, 2018).
The current study included analysis of new working memory
measures as well as comparison to the ELL group who were
recruited for this study. All the children who participated in
this study ranged from Grade 1to Grade 4 (i.e., children 6-9
years of age). Children in the ELL group were recruited from a
school providing instruction in both English and Arabic
(n=27)andfrom an extracurricular Arabic instruction class
for children receiving regular schooling in English (n = 32).
Children in the Arabic-speaking samples were recruited
from 10 schools (5 male schools, 2 of which were public; 5
female, all public) in Saudi Arabia (Jeddah) based on a study
invitation sent home (600 letters) to all parents of children
in the relevant grades. No group differences were found in
gender distribution, y (2) =2.964, p = 135, or age, F(3, 476) =
608, p =.121. In addition, according to parental reports, none
of the children had been diagnosed with any neurological

or psychological disorders such as hearing impairment or
autism spectrum disorder.

Many research studies employ a clinical cutoff of 1SD to
identify children with DLD (e.g,, Conti-Ramsden et al., 2007,
Wiig et al, 1992). In our study, the following criteria were
applied to identify which of the Arabic speaking children
toinclude in the A-DLD group based on the norms from
our monolingual Arabic-speaking sample of 421 children
(Balilah &Archibald, 2018): (1) Scores of at least 1 SD below
the mean on two of four language measures, including the
three subtests of the Arabic Language Test (ALT; Shaalan,
2010) and the Arabic Picture Vocabulary Test (APVT, Shaalan,
2010), and (2) a standard score not lower than 86 on the
Test of Nonverbal Intelligence (TONI-3; Brown et al,, 1997). In
the APVT, a measure of receptive vocabulary, participants
were shown four pictures and were then asked to indicate
which photo corresponded with a specific spoken word,
with a maximum possible score of 132. High test-retest
reliability has been reported for the APVT, r= .97 (Shaalan,
2017). Inthe Sentence Comprehension subtest of the ALT,
participants were shown three to four pictures and were then
asked to indicate which picture corresponded with a specific
spoken sentence. In the Expressive Language subtest of ALT,
participants were provided with a sentence and then they
had to create a phrase or spoken word, while referencing

pages171-184

ISSN1913-2020 | www.cjslpa.ca 176



PROCESSING-DEPENDENT MEASURES

Canadian Journal of Speech-Language Pathology and Audiology (CJSLPA)

a picture cue. In the Sentence Repetition subtest of ALT,
participants listened to an audio recording that played
sentences read by a native, adult male Arabic speaker. The
participants were then asked to repeat the sentences. The
total number of correct responses was counted for each
subtest, with a score of 40 being the maximum possible
score forthe Sentence Comprehension subtest and 68
forthe Expressive Language subtest. The 41items ofthe
Sentence Repetition subtest were scored on a 4-point scale
(B =correct;2=1error;1=2-3errors; O =4 or more errors,

or no response), with a score of 123 being the maximum
possible score. High test-retest reliability had been reported
forthe three subtests of the ALT (r =.95-.97; Shaalan, 2017).
Raw scores were converted to standard scores based on the
normative data available (Balilah &Archibald, 2018). Finally,
inthe TONI-3, a measure of general nonverbal cognitive
abilities, children chose a picture to complete a visual
pattern. Raw scores of the TONI-3 were converted to the
standard scores based on published test norms.

Descriptive statistics for criterion measures for all groups
are displayed in Figure 1. Scores were significantly lower for
the ELLand A-DLD groups than the A-TD group on both the
AREVT and ALST (p <.007, all cases), whereas no significant
differences were found between the ELL and A-DLD groups
(AREVT, p =112, ALST, p =.158).

60

Standard Score

40

20

Arabic Language Test

Standard scores for criterion measures for all groups.

7

Arabic Picture
Vocabulary Test

~ELLs mA-TD =A-DLD

Materials and Procedure

The participants completed a variety of assessment
measures individually in a quiet room in their school over
4 weekly sessions of approximately 40 minutes each. The
battery included the language and vocabulary measures
described above as well as processing-depending
measures of verbal short-term and working memory
(Arabic Nonword Repetition task [A-NWR], Shaalan, 2010;
Automated Working Memory Assessment [AWMA], Alloway,
2007), and nonverbal intelligence (TONI-3, Brown et al.,
1997). Afixed order was used to administer the tests so
that A-NWR was completed in Session 1, the ALT in Session
2,the APVT and TONI-3in Session, 3 and the AWMAIn
Session 4. Other tasks not reported here were additionally
completed across sessions. A trained native Arabic
speaker tested the children in the battery of assessment
measures. Parents completed a questionnaire at the time
of completing the study consent form.

Short-Term and Working Memory

Eight subtests from the AWMA (Alloway, 2007) were
administered. Measures of verbal short-term memory (Digit
Recall; Word Recall) required the immediate repetition
of numbers or word forms. Measures of verbal working
memory (Counting Recall; Backwards Digit Recall) required
the recall of numbers after counting or reversing the

p 422

Nonverbal intelligence
(TONI-3)

Note. ELL = English language learners; A-TD = typically developing Arabic-speaking children; A-DLD = Arabic-speaking children with developmental language disorder.
TONI-3 = The Test of Nonverbal Intelligence. Error bars show standard errors, standard score (M =100, SD = 15).
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order, respectively. In addition, four visuospatial short-
term and working memory subtests from the AWMA were
administered. Measures of visuospatial short-term memory
(Dot Matrix; Block Recall) required the recall of locations.
Measures of visuospatial working memory (Odd One Out;
Spatial Span) required the recall of locations or orientations
afteridentifying a different shape or mentally rotating an
image, respectively. For the two monolingual Arabic groups,
the AWMA was administered to each child using Arabic. For
the ELL group, the AWMA was administered to each child
using the child’s preferred language (Arabic or English). Of
the participants, 70% preferred English and 30% preferred
Arabic. In order to ensure that AWMA was accurately
transcribed into Arabic, three translations were performed:
(1) The task was translated from English to Arabic by a
native Arabic-speaker who did not workin the field; (2) The
translated Arabic version of the task was then translated
back into English by an expert who is a native English-
speaker; and (3) The final check of the translation of the
task was done through a one-to-one matching of each item
of the task by another native Arabic-speaker, and the final
version of the translation was written.

One additional verbal short-term memory task was
administered, the A-NWR (Shaalan, 2010). In the A-NWR,
participants listened to an audio recording that played
nonwords read by a native, adult male Arabic speaker.

The participants were then asked to repeat the nonwords.
Items taken from Shaalan (2010) included 48 nonwords of
different lengths (two to three syllables) and cluster type
(no cluster, medial cluster, final cluster, and medial and
final clusters). Each participant answer was ranked online
as eitherincorrect or correct by a trained research assistant
with a maximum possible score of 48. For all the subtests
of AWMA and the A-NWR task, raw scores were converted
to standard scores based on the normative data (see also,
Balilah &Archibald, 2018).

Parent Questionnaire

The parent questionnaire included questions related
to maternal level of education. In this study, we used
maternal level of education as a proxy for socioeconomic
status. Parents were asked to check the highest level of
education attained by the child’'s mother. The descriptors
included some high school, completed high school, some
college, completed college (2 years), some university,
and completed university (4 years or more). Responses
were transposed to a 3-point scale with 1 corresponding
to some/completed high school, 2 to some/completed
college, and 3 to some/completed university. By parent
report, approximately 80% of mothers had at least
some college or university education in the ELL group. In

comparison, approximately 58% of the mothers had at
least some college or university education in each of the
monolingual groups.

In addition, parents of children in only the ELL group filled
out a questionnaire about their child’s language background
(Kaushanskaya et al., 2010). Parents were asked to provide
information about their child’s language immersion, history,
use, and the parent’s rating of their child’s current language
abilities in each language (on a scale from O =noneto 10 =
perfect). All parents in the study reported that Arabic was
acquired by their children as a first language from birth.
Moreover, the parents indicated that their children began
to be exposed to English, on average, at the age of 3,3
(SD =2.0, range = 8-96 months). Additionally, in terms of
their child’s current language abilities—both speaking and
understanding—the parents rated their children as very
good inArabic (M =8.00, SD =2.03) and in English (M =8.00;
SD =2.11). None of the parents reported that their child’s
current speaking and understanding abilities were a 3 (low)
or lower in Arabic and English. Notably, the parents of six
participants did not indicate the time when their child was
first exposed to English. In addition, complete data were
available for all but three children from the ELL group who
did not complete all the Arabic language tasks.

Results

Verbal Short-Term and Working Memory

Figure 2 provides standard scores for the Verbal Short-
Term and Working Memory subtests of the AWMA (Digit
Recall, Word Recall, Counting Recall, and Backwards Digjt
Recall) and the A-NWR task for the three groups: ELL, A-TD,
and A-DLD. The performance of the A-DLD group was lower
than the A-TD and ELL groups on all measures, whereas the
performance of the ELL group was similar to, or numerically
higherthan, the A-TD group (except on the nonword
repetition task, A-NWR).

In orderto compare the performance of the ELL, A-TD,
and A-DLD groups on the verbal short-term and working
memory subtests of AWMA, a multivariate analysis of
variance was completed on the standard scores of the
verbal short-term and working memory measures (A-NWR,
Digit Recall, Word Recall, Counting Recall, and Backwards
Digit Recall). Between-group analyses indicated that there
was a significant group effect: Hotelling’s 7, F(10, 938) = 8.19,
p<.001, n2p =.080. Significant group effects were observed
in univariate comparisons for Digit Recall, F(2,474) =12.91,
p<.001, nzp =.052, Word Recall, F(2,474) =13.97, p < .001,
”2p: .056, Backwards Digit Recall, F(2,474) =5.51, p <.007,
nzp: 023, A-NWR, F(2,474) =20.67,p <.001, nzp =.080, but
not for Counting Recall, F(2,468) =2.63, p = 0.073.
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Pairwise comparisons of the significant AWMA subtests
revealed significantly higher scores for the ELL group
compared to the A-TD group on the Digit Recall subtest only
(p =.007; all remaining cases: p =1.000). The A-DLD group,
on the otherhand, had significantly lower scores than either
the A-TD groups (in all cases, p <.001; except for Counting
Recall, p =.068) and ELL groups (in all cases, p <.007; except
for Counting Recall, p = .273). For the A-NWR task, however,
the ELLand A-DLD groups had significantly lower scores
than the A-TD groups (p =.001), and there was no significant
difference between the ELL and A-DLD groups (o =1.000).

It should be noted that in the corresponding analysis of
covariance with maternal education as a covariate, the
same pattern of results was observed for all the verbal
short-term and working memory measures.

Visuospatial Short-Term and Working Memory

Figure 3 provides standard scores for the visuospatial
short-term and working memory subtests of the AWMA (Dot
Matrix, Block Recall, Odd One Out, and Spatial Span) for the
three groups: ELL, A-TD, and A-DLD. The three groups had
almost identical performance on all visuospatial short-term
and working memory subtests.

To compare the performance of the ELL, A-TD, and
A-DLD groups on the visuospatial short-term and working

memory subtests of AWMA, a multivariate analysis of
variance was completed on the standard score of the
visuospatial short-term and working memory subtests of
AWMA (Dot Matrix, Block Recall, Odd One Out, and Spatial
Span). The results revealed no significant group effect:
Hotelling's T, F(8,946) =1.628, p = .113. It should be noted
that in a corresponding analysis of covariance with maternal
education as a covariate the result was unchanged.

Discussion

This study compared the performance of Arabic-
speaking ELLs with diverse language experiences on
processing-dependent measures to two monolingual peer
groups: typically developing A-TD children and A-DLD
children. The primary objective of this study was to compare
ELLs and monolingual peers with and without DLD on
processing-dependent measures (short-term and working
memory measures). On the Arabic measures (vocabulary
and language), the ELL group scored significantly more
poorly than the A-TD group and did not differ from the
A-DLD group (see Figure 1). On the processing-dependent
measures, however, no differences were found between
the ELLand A-TD groups on the short-term and working
memory measures (see Figure 2 and 3), with the exception
of the Arabic nonword repetition and counting recall tasks.
The performance of the ELL group on the Arabic nonword
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repetition task was comparable to that of the A-DLD group
and significantly lower than the A-TD group. Interestingly,
the ELL group scored significantly higher than the A-TD and
A-DLD groups on only one number-based verbal short-term
memory measure (Digit Recall).

On all the verbal memory tasks tapping short-term and
working memory (with the exception of Arabic Nonword
Repetition), the performance of the ELL group was
comparable to the A-TD group, whereas the performance
of the A-DLD group was lower than the A-TD and ELL groups
on the majority of these measures (with the exception of
Counting Recall). These results, on the whole, are consistent
with previous evidence suggesting that processing-
dependent measures in ELLs are less sensitive to
differences in language experience than knowledge-based
measures (Blom &Boerma, 2017; Engel de Abreu et al.,
2013; Wealer &Engel de Abreu, 2021). The present findings
regarding the reduced performance of the A-DLD group but
not the ELL group on the majority of the verbal short-term
and working memory subtests suggests that processing-
dependent rather than knowledge-based measures may
hold promise for differentiating between children with DLD
and ELLs. Acritical finding here is that the current study
adds to the literature by showing that one verbal working
memory subtest of the AWMA (Backwards Digjt Recall), in

addition to two verbal short-term subtests of the AWMA
(Digit Recall and Word Recall), may be viable options for
reducing assessment biasin ELLs.

Importantly, the results of the verbal short-term and
working memory measures in this study are consistent with
previous evidence suggesting that the nature of the verbal
stimuliinvolved in verbal short-term and working memory
tasks possibly account for the considerable difference
observed inthe ELLs" performance. There were group
differences between the ELLs and A-DLD groups on verbal
short-term and working memory measures in this study
thatinvolved the recall of highly familiar lexical stimuli, such
as number words and basic words. These tasks involve
familiar lexical stimuli that are generally acquired at an early
age by ELLs in both their first and second languages, and
that may be equally familiar to all children and less affected
by verbal long-term memory (Engel de Abreu et al., 2013;
Wealer & Engel de Abreu, 2021). On the other hand, because
nonword repetition tasks involve unfamiliar phonological
forms, it has been suggested that children’s performance
on these tasks relies on long-term phonological and lexico-
semantic knowledge (Engel de Abreu et al., 2013). Indeed,
the findings add to the growing body of evidence indicating
that phonological structure and language experience
impact ELLs’ performance on nonword repetition tasks
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(Kohnertetal,, 2006; Shaalan, 2010; Windsor et al.,, 2010).
Unlike nonword repetition, therefore, verbal short-term
and working memory tasks involving familiar lexical stimuli
may be sensitive to the underlying differences between
children with DLD and ELLs. Such measures may assist

in differentiating language difference from language
impairment. Moreover, the results indicated that not all
processing-dependent measures are equally effective

in reducing the role of prior knowledge or experience in
ELLs. Searching for effective assessment measures in
ELLs requires careful choice among verbal short-term and
working memory measures.

The ELL group in this study scored significantly higher
than the A-TD group on only the Digit Recall measure of
verbal short-term memory. Although consistent with other
studies suggesting a bilingual advantage on working memory
tasks (Blom et al, 2014; Morales et al., 2013; but see Engel
de Abreu, 2011), the lack of a consistent advantage across
arange of measures weakens the finding. In fact, there was
no group effect observed for another number-based task
involving counting, Counting Recall. Although unexpected
based on previous findings (Engel de Abreu, 2011), the
consistent group effects over multiple measures in the
present study provide stronger evidence of a difference
between the ELL and A-DLD groups on these tasks.

Finally, the ELL group in this study did not differ from their
monolingual peers (A-TD and A-DLD) on all visuospatial
short-term and working memory subtests (see Figure
3). Neither, however, did the A-DLD group. As a result,
performance on the visuospatial immediate memory
groups did not differentiate the ELL and DLD groups in the
present study. This finding is in line with evidence suggesting
relative visuospatial processing strengths in children with
DLD (Archibald &Gathercole, 2006b). As such, these results
provide substantial evidence that the immediate memory
deficit in Arabic-speaking children with DLD primarily
involves the verbal domain, a suggestion consistent
with observations for monolingual English DLD speakers
(Archibald & Gathercole, 2006a, 2006b).

Study Limitations

The performance of monolingual Arabic children from
SaudiArabia was compared to Arabic-English speakers
from Canada in the present study. It must be assumed that
significant cultural differences exist across these groups,
which could have impacted performance on the study
tasks. Importantly, monolingual Arabic-speaking school-
age children do not exist in Canada, necessitating the
recruitment of a sample from an Arabic-majority country.
Arabic, however, has a number of colloquial dialects, which

may have differed across the monolingual and ELL groups.
Nevertheless, the impact of this variation on the current
findings may have been limited. The Arabic language skills
ofthe ELL group were weaker than those of the typically
developing monolingual speakers. It is possible that this

gap was overestimated in our sample, however, the large
effect (8-14 standard score points on average) suggests a
true group difference especially in light of the lack of group
differences on the majority of processing-dependent
measures. Certainly, as Arabic-speaking children use the
colloquial dialect in their daily oral coommunication, language
assessment measures should address the acquisition of
the colloquial dialect (Al-Tamimi, 2011). Unfortunately, there
are no available assessment measures in the majority of
Arabic colloquial dialects. In this study, dialectical variations
were matched with the participants’ spoken output and
commonly observed variations were considered correct.
Future studies could examine the effects of dialectical
variations in greater detail. Another limitation of the study is
that the examiners administered the AWMA to each child
using the child’s preferred language (Arabic or English).
Evaluating children’s language skills by administering tests

in one language can be more convenient. Unfortunately,
evidence of parallel forms for the English and Arabic
immediate memory measures was unavailable. Future
studies should assess the impact of administration
processing-dependent measures in two different languages.

Conclusion and Future Directions

In this study, the performance of 6- to 9-year-old ELLs
whose first language was Arabic and who had been learning
English as the language of instruction in Canada was
compared to two monolingual groups: typically developing
Arabic-speaking children and Arabic-speaking children with
DLD, on processing-dependent measures of short-term
and working memory. The primary objective of this study
was to compare ELLs with diverse language experiences
and monolingual peers with and without DLD on processing-
dependent measures (short-term and working memory
measures). With the exception of the Arabic nonword
repetition task, the performance of the ELL group was
comparable to the A-TD group on all the verbal short-term
and working memory subtests, whereas the performance of
the A-DLD group was lower than the A-TD and ELL groups on
these tasks.

The findings of this study suggest that tasks that focusing
on the cognitive processes that underlie language learning
rather than children’s opportunities or experiences with the
test language may provide a more accurate representation
of ELLS' linguistic abilities. However, it is clear from the
verbal short-term and working memory results in this
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study that not all processing-dependent measures are
equally effective in reducing the role of prior knowledge or
experience in ELLs’ performance. For example, the present
study’s findings add to the growing body of evidence that
indicates that ELLs’ performance on nonword repetition

is affected by their previous sublexical phonological
knowledge and experience in the target language (Kohnert
etal, 2006; Thorn & Gathercole, 1999; Windsor et al.,
2010). Furthermore, the present study indicates that verbal
short-term and working memory tasks involving familiar
lexical stimuli may help distinguish ELLs from children with
underlying DLD and assist with the identification of children
with DLD in culturally and linguistically diverse communities.

Recommendations

S-LPs often use English norm-referenced standardized
tests to assess ELLS' linguistic abilities (Caesar &Kohler,
2007; Gillam et al., 2013). However, the evidence suggests
that using knowledge-based assessment tools to assist
with the diagnosis of ELLs may result in biased assessment
and, therefore, using these tools may not be an effective
approach. The findings of the present study suggest
that S-LPs could also consider administering verbal
short-term and working memory tasks involving familiar
lexical stimuli, as they may assist in making a diagnosis in
linguistically diverse settings. However, it is clear that further
investigation on the use of verbal short-term and working
memory tasks as assessment tools to recognize children
with DLD among ELLs is warranted. More work needs to be
done before these tools can be used with ELL populations
for screening/diagnosis.
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