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RESUME : Evaluation de la mémoire de travail :
un outil de différenciation entre trouble du langage
et différence du langage dans des contextes multilingues ?

Diagnostiquer les troubles du langage chez les enfants bilingues repré-
sente un défi clinique en raison des similitudes dans le profil de compé-
tence linguistique entre les enfants bilingues au développement typique
et les enfants monolingues avec un trouble du langage. Les mesures de
la mémoire de travail dépendent moins des connaissances accumulées
que les tests de langage traditionnels et pourraient contribuer a différen-
cier un trouble du langage d'une différence de langage liée aux expé-
riences avec une langue.

Mots clés : Bilinguisme — Mémoire de travail — Evaluation — Diagnostic —
Trouble du langage.

SUMMARY: Assessments of working memory:
a tool for differentiating between language disorder
and language difference in multilingual contexts?

Diagnosing language disorders in bilingual children represents a clini-
cal challenge because of similarities in the language proficiency profile
between typically developing bilingual children and monolingual chil-
dren with a language disorder. Measures of working memory are less
dependent on accumulated knowledge than traditional language tests
and might help to differentiate a language disorder from a language dif-
ference related to experiences with a language.

Key words: Bilingualism — Working memory — Assessment — Diagnosis —
Language disorder.

RESUMEN: Evaluacién de la memoria de trabajo:
una herramienta para diferenciar entre trastorno del lenguaje
y diferencia lingiiistica en contextos multilingiies?

El diagnéstico de trastornos del lenguaje en nifios bilinglies representa
un desafio clinico debido a las similitudes en el perfil de competencia
lingliistica entre los nifios y nifas bilinglies con un desarrollo tipico y los
ninos y nifias monolinglies con un trastorno del lenguaje. Las medidas de
la-memoria de trabajo dependen menos del conocimiento acumulado
que las pruebas de lenguaje tradicionales y podrian ayudar a diferenciar
un trastorno del lenguaje de una diferencia de lenguaje relacionada con
experiencias con un lenguaje.

Palabras clave: Bilingtiismo — Memoria de trabajo — Evaluaciéon -
Diagnéstico — Trastorno del lenguaje.

In this article we use “bilingualism” as a generic term, including multi-
lingualism.
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ly linguistically and culturally diverse over

recent decades (OECD, 2018). Linguistical-
ly diverse children do not only raise challenges
for teachers in schools, but also for clinicians
in the assessment of their language skills. It is
clearly established that growing up with several
languages is not a risk factor for a develop-
mental disorder (for review see Armon-Lotem
et al., 2015). However, the overrepresentation
of bilingual children in special-education pro-
grammes in contrast to their monolingual peers
is an alarming global trend. Bilingual children’s
performance on standardised language tests
can look like it is impaired because their total
language proficiency is distributed over sev-
eral languages. It is therefore crucial to assess
bilingual children in all their languages. Yet,
in reality, direct assessments of all languages
are often not undertaken in bilingual speakers
for various reasons. This review paper pro-
vides a narrative overview of the literature and
discusses how processing-dependant working
memory assessements could working memory
assessments could represent a way forward and
help clinicians to better distinguish between a
language disorder and a language difference in
bilingual children.

S chool populations have become increasing-

Working memory

A limited-capacity system for storage
and processing

Working memory is a concept developed by
cognitive psychologists that refers to a system
responsible for the temporary maintenance and
the processing of information during thinking
and reasoning tasks (Baddeley, 2000). In other
words, the working memory system helps us to
maintain access to goal-relevant information in
the face of concurrent processing and/or distrac-
tion. Theories of how working memory might be
structured and how it functions can help to under-
stand how we use memory processes during day-
to-day activities or during activities that require
cognitive effort. For example, suppose you are
doing grocery shopping during times of a global
pandemic. While shopping, you must mentally
maintain the different items needed (possibly
planning far ahead), while you scan the multiple
product options. Some products may no longer
be available and you must quickly adjust your
“mental shopping list” without getting dis-
tracted. You also need to mentally keep track
of the products that are already in your shop-
ping cart to avoid buying items twice. Working
memory helps you to remember the products
that you need, while at the same time, search-
ing the store, updating your mental “mental
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shopping list” and ignoring various distractors
such as advertisements or other customers
strolling around the store. It is not surprising
that some people (including the authors) find
grocery shopping mentally exhausting because
it requires optimal working memory functioning.
Working memory is involved in many cognitive
activities including planning, reasoning, atten-
tion control or problem-solving and it is also
a key predictor of academic learning (Cowan,
2014). Furthermore, children with various types
of learning difficulties often score below expect-
ed levels on working memory tests (Archibald, &
Gathercole, 2006; Sabol, & Pianta, 2012). It has
been proposed that the conception of working
memory is crucial to understanding cognitive
development, both typical and atypical (Camos,
& Barrouillet, 2018; Cowan, 2014).

The specific structure and functioning of work-
ing memory have been researched extensively
in adults and in children (Alloway et al., 2004,
Baddeley, 2000; Camos, & Barrouillet, 2011;
Cowan et al., 2003; Engel de Abreu et al., 2010;
Engle et al., 1999) and it is still an extremely
active field of research today (see Logie et
al., 2021). Most views converge in considering
working memory as a complex cognitive system
of limited capacity (Baddeley, 2000; Barrouillet,
& Camos, 2010; Cowan, 2010; Engle, & Kane,
2004). An influential theory proposed in the
1970s by British psychologists, Alan Baddeley
and Graham Hitch (1974) originally concep-
tualised working memory as a system that is
composed of different components including an
attentional control system (the “central execu-
tive”) and two passive storage buffers that are
responsible for the short-term storage of ver-
bal (the “phonological loop”) and visuo-spatial
information (the “visuospatial sketchpad”) (see
the article of Fitamen and Camos in this special
issue). The basic tripartite modular structure of
working memory has been suggested to be in
place in children as young as six years (possibly
earlier) and it has been shown that the different
components undergo substantial expansions in
functional capacity throughout the childhood
years (Gathercole et al., 2004). The simple struc-
tural approach of the multicomponent model
has been extremely useful in describing and
understanding a range of neurodevelopmental
disorders in children. Although the multicompo-
nent model continues to be one of the leading
models in the field, alternative working memory
theories have also been developed that gen-
erally emphasise functions and processes over
structure (e.g. Barrouillet et al., 2004; Engle, &
Kane, 2004; Jonides et al., 2008).

Traditionally, working memory is assessed with
different types of measures that broadly fall into
two categories — complex and simple span tasks
(Colom et al., 2006; Conway et al., 2002). From
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the perspective of the multicomponent model,
discussed above, simple span tasks are thought
to tap into the passive storage buffers “pho-
nological loop” and “visuo-spatial sketchpad”.
They are also commonly referred to as tests
for measuring short-term memory. If the task
involves verbal material, it assesses verbal short-
term memory (aka the phonological loop) and if
it involves visuo-spatial material it is considered
to measure visuo-spatial short-term memory
(aka visuospatial sketchpad). Arguably, the most
well-known measure of verbal short-term mem-
ory is the digit span task that dates back to
1903 (Binet, 1903). Participants have to repeat
sequences of numbers that are presented to
them. Complex span tasks, in contrast, engage
multiple components of the working memory
system. They are often considered as more
typical executive-loaded working memory tests
because they involve information processing
beyond that needed for passive item memorisa-
tion (Conway et al., 2005). Essentially, they are
dual tasks in which individuals have to remem-
ber items while engaging in a relatively simple
secondary task. In the “counting recall task” for
example, participants are asked to count target
items in a series of successively presented imag-
es and recall the total for each image at the end
of the sequence (Case et al., 1982).

Working memory and language learning

Many learning activities require us to maintain
small amounts of information in a readily accessi-
ble form while new information is processed and
potentially distracting information is ignored. It
is therefore not surprising that there are strong
links between children’s working memory skills
and their scholastic achievement and academic
success. Verbal short-term memory, in particular,
has consistently been shown to play a key role
in language learning, including first language
acquisition (Avons et al., 1998; Majerus et al.,
2006), second language acquisition (Engel de
Abreu, & Gathercole, 2012; Engel de Abreu
et al, 2011; Gathercole, & Masoura, 2005),
and artificial language learning (Mosse, & Jar-
rold, 2008). In their seminal article, Baddeley
and colleagues (1998) argue that verbal short-
term memory represents a “language learning
device” that allows to temporarily store sound
patterns while permanent representations of
the phonological form of new words are being
constructed in long-term memory. Put simply, it
represents a system that facilitates the language
learning process. For example, the Quechua
word for “thank you” is "“diuspagarapusunki”.
To say it back correctly, the different sounds in
that word need to be kept in the right sequence
in the verbal short-term memory store. Most
French speakers might struggle to repeat this
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word after hearing it for the first time, because
it might exceed their verbal short-term memory
limits.

Measures of verbal short-term memory have
shown high correlations with vocabulary knowl-
edge in children (Gathercole et al., 1997, Engel
de Abreu, & Gathercole, 2012; Engel de Abreu
et al., 2011) and in adults (Linck et al., 2014;
Kaushanskaya et al., 2011). Studies with clinical
populations indicate that many children with
developmental language disorder (DLD) pres-
ent deficits in verbal working memory and can
struggle specifically with verbal simple and com-
plex span tasks (Archibald, & Gathercole, 2007,
Henry et al., 2012; Montgomery, 2003; Marton,
& Schwartz, 2003). DLD is a neurodevelopmen-
tal disorder that manifests itself in difficulties
talking and/or understanding language for no
obvious reasons (Bishop, 2006). Notably, it is
not caused by a child's exposure or experience
with one or multiple languages but is thought
to arise from an underlying cognitive deficit. In
bilinguals, signs of DLD appear in all languages
spoken by the child (Thordardottir, & Topbas,
2019).

Nonword repetition, in particular, has been
suggested to represent a clinical marker of
DLD (Archibald, 2008). In their meta-analysis,
which assesses effects across a large range of
individual studies, Estes and colleagues (2007)
showed that children with DLD performed on
average 1.27 standard deviations (=~ 40%) lower
on nonword repetition tasks than their typically
developing peers. In a classic nonword repe-
tition test, children hear made-up nonsense
words (aka nonwords), like cupifla or gimuto,
and have to repeat them. Performance on such
tasks is regarded by many as reflecting verbal
short-term memory skills because it involves
the ability to temporarily hold unfamiliar sound
sequences in memory (Gathercole et al., 1994).
Initially, it was thought that nonword repetition
is a relatively pure measure of verbal short-term
memory. It was argued that the temporary stor-
age of the unfamiliar nonwords was not support-
ed by long-term lexical knowledge (Gathercole,
& Baddeley, 1989). However, it has become
increasingly clear that reproducing a nonword
relies on many phonetic and linguistic skills, in
addition to working memory. It may, indeed, be
that nonword repetition is a sensitive marker for
language disorder precisely because it taps into
multiple cognitive processes that are related to
language (Archibald, & Gathercole, 2007). Per-
formance on nonword repetition tasks can also
be influenced by prior vocabulary knowledge,
especially when nonwords resemble real words
in a given language (Engel de Abreu et al., 2011;
Gathercole, 1995).
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The bilingual learner

A labelling challenge

Although bilingualism is the norm rather than
the exception, the field of bilingualism research
has struggled with a clear definition of what a
bilingual learner actually is. A host of different
labels and descriptions currently exist in the
research literature and in practice (Surrain, &
Luk, 2017). At the very basic level, one can con-
sider “bilingualism” as the ability to know more
than one language. However, things become
more complex when having to label a child as
“bilingual or not” in the context of research
studies or clinical practice. A fundamental prob-
lem lies in uncertainty over the factors that one
should consider for classification (Goldstein,
2019; Montrul, 2008).

Whereas for some, language proficiency is the
key defining factor, other base classification on
the child’s age of acquisition of the different
languages or other factors. Part of the prob-
lem lies in the fact that a label (monolingual
vs. bilingual) is imposed on something that is
not inherently categorical (Gullifer, & Titone,
2020; Yow, & Li, 2015). In fact, bilingual learn-
ers are a very heterogeneous group. The level
up to which they master their languages varies
greatly, can change throughout development
and may or may not depend on the age at
which they started to learn a language. Even
adults who acquire additional languages later
in life can become highly proficient in several
languages. Often it is life circumstances, such
as immigration, intermarriage or education that
require the use of several languages, which
leads to people becoming bilingual. In this
respect, it has been argued that it is the “need
to use several languages” that greatly drives
language acquisition (Grosjean, 2010).
Considering bilingualism as categorical is there-
fore almost certainly a fallacy on substantive as
well as statistical grounds. Indeed, it has been
argued that bilingualism should be treated as
a continuous variable (Luk, & Bialystok, 2013).
However, from a measurement point of view,
it is currently not clear how such a hypothetical
continuous measure should be constructed and
how useful this might actually be. Research and
clinical practice therefore, still mainly rely on the
categorical approach.

One common way to distinguish groups of bilin-
gual learners is based on language proficiency
levels in each language. Terminology such as
"balanced bilinguals” or “dominant bilinguals”
have been (and are being) used to refer to bilin-
gual speakers often defined on the basis of their
performance in some sort of language tests.
Early research in the field defined a person as
bilingual if s/he was equally and fully fluent in
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two or more languages (see Bloomfield, 1933).
Others have introduced a more nuanced view,
by attributing the label “bilingual” also to a per-
son with a minimum level of second language
competence in either speaking, listening, read-
ing, or writing (MacNamara, 1967). More recent
definitions of bilingualism are moving away from
the idea that being bilingual means mastering
more languages equally well and optimally. In
fact, it has been argued that the notion of a
“balanced bilingual” is rare (to non-existent)
and might actually be an unhelpful concept in
the study of bilingualism (Treffers-Daller, 2011).
Upon close scrutiny, language dominance varies
in most bilinguals according to the domain of
life and function for which languages are used,
which are not necessarily permanent traits. Fur-
thermore, most assessment instruments have
been developed from a monolingual perspec-
tive (Armon-Lotem et al., 2015). They often do
not capture the full language abilities of bilin-
gual speakers and might underestimate their
true competence in their different languages. In
his influential work, Grosjean claims that a bilin-
gual is not two monolinguals in one (Grosjean,
1989, 2006). In his complementary principle, he
proposes that bilinguals use their languages for
different purposes (e.g. at home, at school, in
the workplace), which is why they rarely devel-
op equal fluency across all domains in all their
languages. In this sense, a bilingual person is
anyone who can communicate in two or more
languages regularly in daily life and not neces-
sarily someone who is equally fluent in different
languages (Grosjean, 1982, 2010).

Another common approach for categorising
groups of bilingual learners relies on infor-
mation on age of acquisition, i.e. the age at
which a language has been learned. Different
terms, such as “simultaneous” or “sequential”
learners have been proposed. Simultaneous
bilinguals are often defined as individuals who
have acquired their different languages at birth
or at a young age and are regularly exposed
to different languages (De Houwer, 2009).
Sequential bilinguals on the other hand, speak
one language during the first years of life and
are only later introduced to a second language
(Genesee, 2010). However, this form of cat-
egorisation is also problematic for a host of
reasons. It is unclear what the age cut-off point
should be to be considered a simultaneous or
a sequential bilingual. Furthermore, informa-
tion on the age of acquisition does not tell us
anything about the actual level of language
proficiency. It is not necessarily the case that
a “simultaneous” bilingual becomes highly
proficient in all his or her languages across all
domains (Thordardottir, 2017; Hoff, & Ribot,
2017). In fact, as discussed above, this is very
often not the case.
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Taken together, categories are problematic
when attempting to classify a bilingual child’s
strengths and weaknesses because they neglect
to take into account the heterogeneous experi-
ences children have in their different language
environments. Bilingualism is a dynamic and
idiosyncratic process that exists on a contin-
uum. In other words, bilingual speakers may
demonstrate superior language skills in one
language for some domains but superior skills
for other domains in another language (Gold-
stein, 2019; Thordardottir, 2019; Paradis et
al., 2011). Bilingual language development is
influenced by a range of individual and envi-
ronmental factors including socio-economic
status, quantity and quality of language input,
number of languages to be learned, age of
acquisition, acquisition context, prestige of the
languages in a country, child-internal factors,
etc. (Bialystok, 2001; Grosjean, 2010). This
poses special challenges and considerations in
the study of bilingualism in research but also in
clinical practice.

An assessment challenge

Although the exact definition of bilingualism
remains a topic of debate, it is clearly established
that bilingualism does not cause a language
delay (Lowry, 2018). Bilingual children reach the
major developmental milestones at a similar
pace as monolinguals (Genesee, 2006; Hoff et
al., 2012) and the rate of language acquisition
is not slower than the language development of
monolingual children (Paradis, 2010).

That said, it is important to acknowledge that
bilingual language development differs in many
ways from monolingual development because
bilinguals are exposed to several languages
instead of just one. The time they spend in their
different language environments is divided and
their total language proficiency spreads over
several languages. Language development is
highly dependent on the amount and type of
input received (Thordardottir, 2011; Pearson,
2007). Bilingual children are arguably provid-
ed with fewer learning opportunities in each
language as if they were only learning one
language and they tend to perform at lower
levels than monolinguals on tests of vocabulary
if measured separately in each language (Hoff
et al., 2012). Findings from a meta-analysis
including 82 studies indicate that, as a group,
bilingual learners exhibit lower language levels
compared to monolingual learners (Melby-Le-
rvag, & Lervag, 2014). In a study with Portu-
guese-Luxembourgish bilingual children in the
early school years in Luxembourg, Engel de
Abreu and colleagues (2012) found that the
bilingual group lagged behind their monolin-
gual peers in tests of vocabulary in Luxembour-
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gish and in Portuguese as well as in a conceptual
vocabulary score that combined both languag-
es. Similar findings emerged from a study with
French-English bilingual preschool-age children
that showed that bilingual children may score
significantly lower than monolingual peers in
various aspects of language (Thordardottir et
al., 2006). Notably, that study showed that the
extent of the difference depended on several
factors such as the specific language combi-
nations being learned, the amount of bilingual
exposure or language-specific factors.

This causes obvious assessment challenges,
mostly because there is a lack of suitable instru-
ments for assessing language abilities in children
learning more than one language and clinicians
are often, for practical reasons, only able to
assess a child in one of his or her languages.
Generally, this is the language spoken by the
majority culture that is often the child’s second
language but the first language of the clinician.
Furthermore, bilingual language proficiency is
overwhelmingly determined based on perfor-
mance on vocabulary tests, which often reflect
background knowledge and culture rather than
a comprehensive assessment of oral language
skills per se. It has been suggested that in addi-
tion to direct measures of word knowledge,
other language measures should be considered
that provide a more comprehensive evaluation
of language proficiency (Pefa et al., 2018,
Golinkoff et al., 2017).

The use of standardised language tests that
have been devised for monolinguals, to assess
the language abilities of bilinguals is highly
questionable (Rethfeldt, 2019). Indeed, bilin-
gual children are particularly vulnerable to
being misdiagnosed. In the absence of reliable
assessment instruments and norms against
which bilinguals could be compared, low per-
formance on separate language tests might be
attributed to a language disorder when in real-
ity language development might be typical for
a bilingual learner (overidentification). It might
also be the case that an assessor considers low
task performance as “normal for a bilingual”,
whereas a genuine language disorder is pres-
ent and the child needs tailored support (unde-
ridentification, Bedore, & Pena, 2008).
Evidence of overidentification can be found
when looking at the numbers of children who
receive special education services. In theory,
bilingual children with a language disorder
should proportionally not be more numerous
than monolingual children with a language dis-
order. However, in the Netherlands, for exam-
ple, 14% of the mainstream school population
are bilingual, but bilinguals constituted 24% of
the population in special schools for children
with development language disorders (de Jong
et al., 2010). A similar picture emerges for Lux-
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embourg where children classified as “foreign-
ers” represent 53% of the school populaiton in
special education (éducation différenciées) but
only approximately 46% in regular education
(MENJE, 2018; see Lehti et al., 2018 for similar
findings in Finland).

In clinical practice, the diagnosis of a language
learning disorder in a bilingual learner is often
inconclusive. In Luxembourg for instance, many
bilingual children who present considerable
oral language weaknesses receive the label
"suspicion for DLD"” because a thorough assess-
ment of the child’s first language skills is often
not possible for practical reasons, including
the clinician’s unfamiliarity with the child’s first
language and (or) absence of diagnostic instru-
ments in that language. There is currently no
way around this diagnostic dilemma. Devel-
opment of separate norms for monolingual
and bilingual children might be a way forward.
Indeed, most existing standardised measures of
language do not consider bilingual or linguisti-
cally diverse children in their norming process
(Luk, & Christodoulou, 2016). Yet, as has been
discussed before, this approach also presents a
number of pitfalls, mainly because bilingualism is
not a uniform category and is highly variable at
an individual level. This in turn makes it almost
impossible to determine reliable clinical norms
for all bilingual children.

It is clear from the foregoing literature review
that disentangling bilingualism from language
disorder is currently difficult. The overlap of
features of bilingual language development
and impaired language development leads to
many methodological and clinical confounds
which are problematic for differential diagnosis
(Armon-Lotem, & de Jong, 2015; Bonifacci et
al., 2018; Verhoeven et al., 2011). Also, there is
currently not much research on how DLD man-
ifests itself in bilingual speakers (Armon-Lotem,
& de Jong, 2015; Engel de Abreu et al., 2014).
By implication, a major challenge for practi-
tioners lies in differentiating between bilingual
children who present symptoms of DLD and
bilingual children who show signs of a language
difference possibly due to insufficient exposure
to the language of test administration.

Despite these challenges, progress has also
been made. Increased research in recent years
has contributed towards reshaping people’s
perception on bilingualism (Cenoz, 2013). The
field has started to move away from the view
of a bilingual as the sum of two “incomplete”
monolinguals. Instead, a bilingual learner should
be considered a fully competent language user
with a language proficiency that is different,
yet not less in nature to that of a monolingual
learner. This observation in turns calls for a
re-evaluation of the procedures that are current-
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ly in place to assess the language proficiency in
bilinguals and also the diagnostic procedures
used to identify a language disorder in children
who speak more than one language. Although
this is a relatively new and complex field of
study, guidelines for diagnostic procedures for
use in bilingual and cross-linguistic contexts
have been proposed (Thordardottir, 2015; Gold-
stein, 2019; Rethfeldt, 2013).

Identification of language disorders
in bilingual learners

A framework for the evaluation of language
skills in bilingual learners.

At present, clinical and educational profession-
als frequently rely on a combination of formal
measurements (often in one language only) and
indirect assessment procedures to determine
whether a language disorder might exist in a
bilingual child. It is important to bear in mind
that many factors can influence bilingual lan-
guage development and these factors need to
be carefully considered when assessing a child
who speaks several languages (Rethfeldt, 2013).
Ideally, assessments should determine areas
of strengths and weaknesses across different
domains in all the languages that are spoken.

There is currently no established overarching
framework for the evaluation of language skills
in bilingual learners. In clinical practice, different
frameworks that often overlap are generally
combined, which is recommended practice as
each of these frameworks presents its own
strengths and weaknesses (de Lamo White, &
Jin, 2011; Grech, & McLeod, 2012). Approaches
include the use of norm-referenced standardised
tests or criterion-referenced measures, dynamic
assessments or socio-cultural approaches. One
approach advocates complementing “tradi-
tional” language assessments (e.g. vocabulary,
grammar) with language-processing tasks, such
as those of verbal working memory measures.

Working memory assessments in bilinguals

Verbal working memory measures - such as
nonword repetition or digit span - are consid-
ered by many to tap into language-processing
skills rather than language knowledge per se. In
contrast to traditional language tests that often
assess crystallised abilities, they are thought to
rely less on prior knowledge and experience and
instead tap into fluid cognition (Engel de Abreu
et al., 2010). In a study involving children from
impoverished and wealthy backgrounds in Bra-
zil, Engel de Abreu et al. (2008) found significant
differences between the groups on measures
of expressive and receptive vocabulary, but no
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group differences on measures of verbal work-
ing memory. Similar results were obtained in a
study of Portuguese-Luxembourgish bilinguals
growing up in Luxembourg. Despite large differ-
ences in their language abilities in comparison
to monolinguals from Portugal, bilinguals from
Luxembourg and monolinguals from Portugal
exhibited comparable performance on verbal
simple and complex span tasks (Engel de Abreu
et al., 2014b). These studies suggest that cer-
tain working memory measures may provide
useful methods for detecting language learn-
ing difficulties that are relatively independent
of environmental opportunity and background
knowledge.

There is strong evidence that DLD might be sec-
ondary to general cognitive processing limita-
tions, including in the domain of verbal working
memory (Archibald, & Gathercole, 2007; Henry
et al, 2012). Indeed, verbal working memo-
ry measures have been shown to accurately
distinguish children with and without DLD, for
both bilingual and monolingual speakers (e.g.
Archibald, & Gathercole, 2006; Thordardottir,
& Brandeker, 2013). In a cross-cultural study,
Engel de Abreu and colleagues explored work-
ing memory and language in monolingual and
bilingual children with and without DLD (Engel
de Abreu et al., 2014a). More specifically, they
compared bilingual children with DLD from Lux-
embourg whose first language was Portuguese,
with monolingual Portuguese-speaking children
with DLD from Brazil. The study also included
different control groups of typically develop-
ing children from Luxembourg, Brazil and Por-
tugal. Findings corroborate previous studies,
indicating significant group differences on the
language measures between the typically devel-
oping bilinguals and monolinguals (e.g. Engel
de Abreu et al., 2012, 2013). The study also
showed that monolingual as well as bilingual
children with DLD performed significantly less
well on measures of verbal simple and complex
span tasks of working memory compared to their
typically developing peers. Another compar-
ative study explored the pattern of working
memory performance in Portuguese-Luxem-
bourgish bilinguals with and without DLD from
Luxembourg and typically developing monolin-
gual speakers from Portugal (Engel de Abreu et
al., 2014a). While the bilingual children with DLD
performed equally well compared with their
typically developing peers on measures of visu-
ospatial working memory, they had significantly
lower scores than both control groups on tasks
of verbal working memory.

Although verbal working memory tasks almost
certainly have reduced linguistic biases in com-
parison to classical tests of word knowledge,
it is important to bear in mind that they are
not completely language free and indepen-
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dent of background factors either (Conlin, &
Gathercole, 2006; Hulme et al., 1991). In fact,
Engel de Abreu and colleagues (2013) showed
that typically developing children who were
deprived in terms of education had equal per-
formance to matched groups of children with
better educational opportunities on visuo-spa-
tial working memory tasks as well as on the
verbal digit recall test. However, they scored
significantly lower than their educationally
advantaged peers on the verbal complex span
tasks counting recall. As no group differences
were found on any other working memory
tasks, the decreased performance on counting
recall is unlikely to indicate a working memory
deficit but might instead reflect a difference
in background knowledge (counting). Another
study explored cross-linguistic and cross-cul-
tural effects on verbal working memory tasks
and vocabulary in bilingual children (Engel de
Abreu et al., 2013). The bilingual children com-
pleted all the measures in their first language,
Portuguese, and in their second language, Lux-
embourgish. Their performance was compared
to Portuguese-speaking monolingual children.
As expected, large cross-linguistic and cross-
cultural effects were found on the vocabu-
lary measures. For the working memory tasks,
the study showed no effect of test language
or cultural status on tasks involving numerical
memoranda. However, there were significant
group differences on nonword repetition with
the monolingual children outperforming the
bilinguals. Notably, follow-up analyses showed
that group differences only emerged in the
repetition of nonwords that were similar to real
words whereas no differences between groups
were observed in the repetition of words that
were substantially different to existing words.

Another potential bias to take into consider-
ation when using working memory tests with
bilingual speakers resides in the so-called “bilin-
gual advantage in executive function effect”
(Bialystok, 2017; Engel de Abreu et al., 2012).
According to the bilingual advantage theory,
cognitive processing in bilinguals differs from
that in monolinguals because of the additional
cognitive demand of having to function and
switch between different languages (Green,
1998; Bialystok, & Poarch, 2014). In practice, this
means that bilingual learners can outperform
monolinguals on certain tasks of executive func-
tions (Adesope et al., 2010). Working memory
is regarded by many as an executive function
among others (Diamond, 2013; Miyake et al.,
2000). It is therefore possible that the cogni-
tive advantage effect might manifest itself in
working memory test performance. However,
existing evidence indicates that, if at all, the
bilingual effect on working memory is small.
Engel de Abreu (2011) explored whether early
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childhood bilingualism affects working memory
task performance in 6- to 8-year-olds. The study
concludes that the need to manage several
language systems in the bilingual mind has little
impact on the development of working memory.
These results are in line with a recent meta-anal-
ysis indicating that bilingual learners do not have
an advantage over monolingual learners in tests
of working memory (Gunnerud et al., 2020).
From a practical point of view, these findings
are relevant because they indicate that working
memory test norms established on monolingual
learners might also be suitable for bilinguals.
Taken together the available evidence sug-
gests that certain working memory tasks are
relatively unaffected by experience and prior
knowledge and might therefore provide reli-
able tools to explore working memory capacity
in bilingual learners.

Conclusion

This narrative review article showed that typi-
cally developing bilingual learners can present
limited performance in language tests and that
they can show language profiles similar to those
of monolingual learners with a language disor-
der. The vast heterogeneity of learners that are
labelled “bilingual” poses challenges to clinical
assessments, especially when relying on stan-
dardised instruments that have been developed
for monolinguals. Due to a lack of instruments
that are suitable for assessing children who are
learning more than one language, bilingual chil-
dren often end up with a suboptimal evaluation
of their language skills via diagnostic tests that
are problematic on a number of levels. Verbal
working memory measures are sensitive to lan-
guage ability and are less affected by variations
in life experience and prior knowledge than clas-
sical language tests. The assessment of bilingual
learners’ working memory skills could therefore
be an important supplement to traditional lan-
guage tests, in order to differentiate a language
disorder, associated with a cognitive impair-
ment, from a language difference related to a
child's experiences with a language. Although
disentangling language difference from disorder
will, without doubt, remain a challenge, it could
be argued that working memory measures may
have clinical utility in the diagnosis of a language
disorder in multilingual contexts.
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