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Editorial on the Research Topic
Language acquisition in diverse
circumstances, volume Il

linguistic, social and cognitive

This volume is the second of the Research Topic “Language acquisition in diverse
linguistic, social and cognitive circumstances,” (Volume 1—Garraffa et al., 2018). The new
volume presents research on multilingual speakers, including underrepresented languages
in a set of different linguistics abilities in both typical and atypical populations. It presents
nine contributions, divided into two sections: one section on language competence in
children with neurodevelopmental disorders and a second one on language learning in a
multilingual context.

Section 1: language competence in children with
neurodevelopmental disorders

Studies on child language acquisition requires evidence that is representative of the
typological language diversity present in the ~7,000 or so languages spoken in the world.
This is often not the case in research: a recent review of language acquisition studies
found that we have research evidence on around 103 languages, representing ~1.5% of
the world’s languages (Kidd and Garcia, 2022). More investigations in underrepresented
languages are of particular importance in atypical language development, where data are
scarce and there is a lack of resources for research. The relevance of testing underrepresented
languages for atypical language development was addressed in Abu Bakar et al. on
comprehension and production of Wh-sentences in children’s speakers of Malay with and
without developmental language disorder (DLD). The Malay speakers with DLD performed
similarly to younger children with typical language development (TLD) and their language
use reflected colloquial Malay with selective omissions of particles unlike age-matched
children with TLD. Specific grammatical strategies are adopted by children with DLD in
line with an immature acquisition of syntax, opening the debate of the need of qualitative
and theoretical driven analyses of the production in children with DLD.
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Research on bilingual speakers with a neurodevelopmental
disorder is in great demand due to the rise of bilingualism
worldwide and growing awareness of the communication needs
in different populations (Garraffa et al., 2023). Phonological
development in a group of bilingual speakers with Williams
syndrome (WS) were investigated in a study on trajectories in
late phonological development (Pérez et al.). Individual differences
with a tendency for omissions, e.g., of final consonants, have been
reported as specific to WS at all ages. The study brings together
evidence for an appropriate phonological assessment and treatment
for people with WS across the lifespan.

In a scoping review on possible effects of bilingualism
on cognition and behavior in speakers with attention deficit
hyperactivity disorder (ADHD), Koder et al. reported a lack of
research and no consistent evidence in support of the hypothesis
that bilingualism can mitigate or act as a barrier in speakers
with ADHD. Two main outcomes are reported in the review:
first, there should not be any concern about individuals with
ADHD learning additional languages; second, researchers should
be cautious in investigating this topic, as studies are very diverse in
the methodology and their scope.

Section 2: language learning in a
multilingual context

Learning new words is a common experience for a multilingual
speaker that must develop two vocabularies. By studying the
acquisition of cognates in trilingual speakers, Xue et al. reported
a facilitatory effect from the first language (L1) on novel word
learning and a strong interference of the second language (L2),
suggesting that the multilingual experience can lead to different
outcomes in word learning.

Pragmatic abilities in the speech of L2 speakers can be affected
by contextual variables which may affect their oral production. By
investigating oral speech act production in Chinese English as a
foreign language (EFL) learners, Huang and Lu showed that some
speech acts are more difficult than others and contextual variables
may have distinct effects on different speech acts. These findings
have important implications for the L2 classroom and can inform
pedagogical approaches to teaching L2 pragmatics.

Focusing on reading in bilingual children and adults, Friesen
et al. examined reading comprehension and reading strategies
use. Bilingual adults reach comparable reading comprehension
performance to monolingual children despite their lower
vocabulary by using several strategies, e.g., inferencing. The study
puts an emphasis on the role of effective strategies for reading
comprehension in addition to language instruction.

In a study on narrative abilities in bilingual children’s speakers
of Urdu-Cantonese, Chan et al. investigated the relationship
between macrostructure and microstructure between languages.
Although the number of different words was consistently a
positive predictor of the macrostructure’s components in both
languages, other microstructure measures showed mixed results,
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suggesting that the relationship between macrostructure and
specific microstructural abilities can manifest similarly and
differently between the L1 and the L2.

The grammatical skills of Dutch children with 22q11.2 Deletion
Syndrome were investigated by Boerma et al. in comparison with
children with DLD using spontaneous speech and standardized
assessments, showing that although children with 22q11.2 had
more deficits in their receptive language skills compared to
children with DLD, there was an overlap between the two groups
in their expressive language skills. This suggests that there are
multiple routes to deficits in grammatical skills despite differences
in etiology.

Farsi-English Heritage language speakers were investigated in
the study by Komeili et al. that profiled vocabulary, morphosyntax,
and narrative microstructure skills in both languages. The
study demonstrated that on the vocabulary and narrative tasks
participants were more dominant in English than in Farsi, while
on grammar there were no significant differences between the two
languages, supporting the importance of measuring language across
multiple domains in studies of bilingual children.
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This study is an investigation of both comprehension and production of
Wh- questions in Malay-speaking children with a developmental language
disorder (DLD). A total of 15 Malay children with DLD (ages 7;0-9;11 years)
were tested on a set of Wh- questions (who subject and object, which
subject and object), comparing their performance with two control groups [15
age-matched typically developing (TD) children and 15 younger TD language-
matched children]. Malay children with DLD showed a clear asymmetry in
comprehension of Wh- questions, with a selective impairment for which NP
questions compared with who questions. Age-matched controls performed
at ceiling in all Wh- questions, while the language-matched group reported
a subject/object asymmetry selective for the which NP, as reported in other
languages. In production, both children with DLD and younger children
showed a preference for questions with in situ Wh- elements, a structure that
is allowed in colloquial Malay, but which is not produced by the age-matched
TD group. Several non-adult-like strategies were adopted particularly by the
children with DLD to avoid complex sentences, including substitution with
yes/no echo questions, production of the wrong Wh- question, and use of a
generic Wh- element. The study provides an insight on the mastery of Wh-
questions in both typical Malay children and children with DLD. Implications
for the definition of a clinical marker for DLD in a free word order language
with Wh- in situ option will be discussed.

Malay, DLD, Wh- questions, clinical markers, which-questions, subject/object
asymmetry
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Introduction

Children with developmental language disorder (DLD) can
be defined as children with impairment in acquiring language
components, often selective to a specific linguistic domain, such
as syntax or phonology (Stark and Tallal, 1981; Leonard, 1998;
Novogrodsky and Friedmann, 2009). As was proposed in the last
consensus paper aiming at agreeing on the definition of DLD
(Bishop et al., 2017), the language ability of children with DLD
is not consistent with their age-group, and this is not attributed
to factors external to the language system, such as hearing
impairments, cognitive delays, or oral motor and neurological
impairments, but rather to a specific impairment in the language
system (Bishop, 2006, 2017). In the present paper, we present a
study exploring the nature of the impairment in Malay children,
particularly focusing on Wh-questions. The study was funded by
the Research University Grant (GUP) (code UKM-GUP-2011-
134) of the Universiti Kebangsaan Malaysia and the research
grant PHUMANITI6315272 of the Universiti Sains Malaysia.

One of the issues in the study of the specific language profiles
in children with DLD is that theories on language acquisition are
often derived from considerations based on adult language and
do not take into account the process of development, adopting
a strict definition of correctness based on adult competence
(Wexler, 1998, 2003). For example, in the domain of syntactic
abilities, the debate on how grammar is acquired and which
factors contribute to reaching grammatical competence is still
ongoing in developmental linguistics, with few collaborations
between linguists and developmental psychologists, indicating
a need for more evidence across languages. Although the
milestones of language acquisition have been uncovered to a
good level of detail, thanks to crosslinguistic studies in different
populations and the refinement of the underlying linguistic
theory, it is still unclear whether there are interdependencies
between acquisition of specific aspects of grammar and
predicted stages of development and/or cognitive capacities
ancillary to language (e.g., working memory or attention), with
few studies tracking the development of a specific grammatical
structure in both typical and atypical development (see Guasti,
2017 for an overview of the growth of grammar).

A phenomenon has been studied extensively in the
acquisition of syntax is the acquisition of interrogative sentences
(see Thornton, 2016 for an overview). Languages can vary on
some specific syntactic properties, for example, allowing the
presence of a Wh- element in its base position or fronting the
element emphasizing its discourse relevance. For instance, the
author reported non-adult-like productions of Wh- questions
with referential which NP Wh- phrases in children aiming to
avoid more complex configurations. Since Thornton’s seminal
paper on production of Wh- in children (Thornton, 1995),
more subtle distinctions have been reported in the acquisition
of interrogatives.
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In a relevant cross-sectional study, De Vincenzi et al. (1999)
looked at the development of Wh- questions in 3- to 11-year-
old children focusing in particular on the comprehension of
which NP questions in Italian. 352 typically developing (TD)
children were presented with who and which subject/object
reversible questions in a thematic assignment picture selection
task where children were asked to answer questions of the
who/which did what to whom? kind. While comprehension of
subject questions was above chance already in the youngest
group, comprehension of reversible object questions appeared
to be delayed. Furthermore, a clear distinction between who
and which questions emerged, with the latter being more
delayed and systematically lower in performance than who
object questions across all age-groups. This asymmetry was used
as proof to rule out the hypothesis that the main problem
in the acquisition of Wh- sentences with non-canonical word
order, such as object questions, was an overall delay in any
sentence type with non-canonical word order. Rather, a more
fine-grained distinction of the syntactic factors at play was
needed. Similar results were reported with English-speaking
children, who showed above chance performance on who
questions (both subject and object) but lower accuracy in both
production and comprehension of which questions, and in
particular object which questions (Yoshinaga, 1996; Avrutin,
2000; Hirsch and Hartman, 2006). The overall picture for
English-speaking children is a clear subject/object asymmetry
in which questions also reported for Hebrew children at the
age of 4 years (Friedmann et al, 2009). Finally, in a recent
study on comprehension of who/which questions in a group
of 47 English children (mean age 5;2 years), it was reported
that which questions do not correlate with general grammatical
knowledge measured with a standard grammatical test (Bishop
Dorothy, 2003; Bishop, 2006). These results advocate for a
distinct grammatical process for which questions that needs
to be acquired and is independent from other grammatical
processes (Riches and Garrafta, 2017).

To better explore the delay reported in many languages on
both who and which object questions, a study was conducted
to explore the role of similarity between the arguments during
thematic role assignment (Guasti et al, 2012). In the task,
the number features of the two nouns were mismatched in a
transitive reversible sentence; if the agent was plural, the patient
was singular, and vice versa, as in the sentence “chi legano gli
orsi?,” Who do the bears tie?. The authors find that mismatch
improves accuracy due to a transparent distinction between
elements and the consequent lack of similarity effects.

Overall, the main finding across languages is a selective
problem with both the subject and object which questions in
acquisition, with several substitutions of the Wh- element and
the emergence of strategies to avoid the full movement of the
complex which NP element (see Belletti and Guasti, 2015 for

comprehensive accounts; Thornton, 2016). What emerges from
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these studies is that children are following a trajectory in the
acquisition of Wh- questions—and syntactic dependencies in
general—starting from simpler subject questions (who subject)
and then moving to more complex object extraction with NP
restriction (which object). This trajectory should be considered
in continuity with the development of the grammatical system
and investigated within a set of predictions for the acquisition of
each grammatical structure.

A model which fits the developmental stages in the
acquisition of syntactic dependencies was recently proposed
based on the notion of minimality between arguments
(Friedmann et al,, 2009). The model, originally developed to
address the canonicity pattern reported in adults with language
disorders (Garraffa and Grillo, 2008), suggested that young
children have an immature grammatical system with poor
production and comprehension of sentences with a moved
object and intervening material, in particular when there
is structural similarity between the two (Garraffa, 2017), as
schematized in (1). According to the authors, children are more
sensitive to effects of similarity between arguments, which leads
them to adopt a restricted version of minimality: the model
makes clear predictions that unlike adults, any representation
like the one in (la) and (1b) is equally perceived as a violation
in children, with no full disjunction in the specification of the
grammatical features of the arguments.

1)

la.+ A..+A.. < +A > (identity)
-UNGRAMMATICAL

1b. + A, +B... + A... < + A, + B > (inclusion)
~-UNGRAMMATICAL FOR CHILDREN

lc.+ A.. +B.. < + A > (disjunction)
-~-GRAMMATICAL FOR CHILDREN

The generalization that emerges is that if the target of
the movement and the intervening subject argument are
sufficiently different in their internal featural composition, the
configuration is unproblematic (e.g., a Wh- question with
one animate and one inanimate argument). The defining
factor appears to be the presence or absence of a lexical NP
restriction. This model assumes that the source of difficulties
in children’s grammatical development is based on a partial
encoding of the grammatical information, not sufficient to
parse sentences similar to (1b). Children therefore adhere to
a stricter version of the locality principle, requiring distinct
feature specifications for the target and for its intervener, and
imposing a disjoint specification.

It is interesting to note that in these immature grammatical
systems, an internal grammatical pressure of coping with the
next level of the configuration can determine the production of
sentences that are severely dispreferred in adults and not attested
in the standard varieties. This is the case, for example, for

children’s production of passives in Italian, which are substituted
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with a set of forms that are not attested in adult varieties (see
Belletti, 2017 for details) or the case of the non-adult-like which
questions with extra copies of the movement of the Wh- element
in English (as in Thornton, 1995).

Wh- questions among children with
developmental language disorder

The comprehension and production of Wh- questions have
been extensively investigated in typical language acquisition
(Thornton, 2016). Research shows that the ability of children
with DLD to produce interrogatives is not consistent with
that of their age-matched peers (Levy and Friedmann, 2009).
A few structural aspects of Wh- questions were examined in
the research on DLD, including word order (canonical vs. non-
canonical), the difference between moved Wh- and in situ Wh-,
and the difference between Wh- argument and Wh- adjunct.
The inclination of many researchers is to study comprehension
of Wh- questions in terms of subject Wh- vs. object Wh-
questions, exploring the canonicity pattern and the factors
underlying the discrepancy in comprehension between the two
structures (Ebbels and van der Lely, 2001; Deevy and Leonard,
2004; Friedmann and Novogrodsky, 2011).

Based on the word order of sentences, it was found that
children with DLD found acquiring specific Wh- questions
particularly challenging. Ebbels and van der Lely (2001)
studied four English-speaking children with DLD (aged 11-
13 years) that showed that even after a language intervention
program, they were still unable to comprehend questions
which (object) compared with the structure of Wh- subject
questions who, what, and which (subject). Interestingly, studies
by Wong et al. (2004) and Friedmann and Novogrodsky
(2011) on Hebrew- and Mandarin-speaking children with DLD,
respectively, supported this finding. This seemed to suggest that
the structure of which (object) is a structure that is difficult
across languages, an intuition which is theoretically supported
by the concept of movement, as was proposed in some relevant
accounts of the phenomenon. One such account is provided
in the study by Friedmann and Novogrodsky (2011) who
suggested that movement is responsible for the difficulties faced
by children with DLD. The feature checking requirements of
Wh- questions initiate the movement of an element (the Wh-
element itself) crossing over the subject position to reach a
higher position, as sketched in (1). This operation, which creates
a dependency between the moved element and its trace that
is interrupted by the subject, is understood to be difficult in
children in intervention accounts.

The syntactic difficulty faced by children with DLD has
been described, for example, by the deficit in computational
grammatical complexity (DCGC) theory (Deevy and Leonard,
2004; Marinis and van der Lely, 2007). This theory presupposes
that this difficulty is caused by the generation of highly
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complex sentences that involve movement utilizing various
cycles of derivations (van der Lely and Stollwerck, 1997). The
fact that object questions have been identified as complex is
supported by studies such as van der Lely and Battell (2003)
on English-speaking children, who found children with DLD
to consider movement application as an optional phenomenon.
In terms of produced structures, questions produced by
children with DLD are not grammatical as verified by van
der Lely and Battell's (2003) study. Hamann’s (2006) study
on Wh- questions among French-speaking children with DLD
showed that these children did not produce Wh- fronting
questions. Instead, they produced Wh- in situ questions. These
studies describe an atypical development of Wh- dependencies,
potentially due to an immature system. The pattern of produced
sentences by children with DLD is of sentences that are
more derivationally economical, avoiding any movement of
elements on the left positions and echoing the order of the
declarative sentence. Hamann’s (2006) findings were supported
by Hansson and Nettelbladt’s (2006) findings who also found
that Swedish-speaking children with DLD produced sentences
that can be described as more economical due to the avoiding
of fronting the Wh- element. Similarly, Jakubowicz (2011),
eliciting different Wh- dependencies in French, shows that long-
distance dependencies are avoided by both children with DLD
and TD children, but children with DLD and younger TD
children in particular resort to ungrammatical structures when
along Wh- dependency is elicited.

As discussed in this session, the structure of non-canonical
Wh- questions derived through movement is a difficult structure
for children with DLD, and a potential explanation for this
difficulty is based on the presence of an intervener (the subject),
which causes an effect of similarity between arguments. In fact,
this difficulty toward which object structures is universal in
nature as it is found across many languages.

Wh- questions in Malay

Malay has both Wh- in situ questions and Wh- questions
with movement (Kader, 1981; Salleh, 1989; Razak, 2003). The
moved Wh- form is the grammatical form used in the standard
Malay (SM) variety, particularly in the written form. In this
variety, the Wh- word is fronted, and the interrogative affix -
kah is attached to the questioned constituent, and the relative
particle yang is present. The colloquial Malay (CM) variant has
both the in situ and the moved Wh- forms, with the former being
the most common. In the moved form, the interrogative affix -
kah is absent, but the relative particle yang is present. Table 1
provides a full list of examples for each condition in the two
varieties.

Wh- in situ questions are questions in which the Wh- word
constituent appears in the base position in the sentence, and
the sentence conforms to the SVO word order. In the Wh-
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in situ, the Wh- word is in the base position and a raising
intonation marks the sentence as an interrogative. In CM, for
both in situ and moved options, the grammatical interrogative
particle kah is not required. On the other hand, in SM, the
moved Wh- questions comprise sentences that are generated
from the base position and then undergo movement to the
specifier position of the CP, and the specification of the relative
particle kah on the Wh- element is obligatory (Razak, 2003).
Affix kah is an overt morphological marker of interrogation
in the specifier position, and it agrees with the particle yang.
The yang construction in Malay is found in both SM and CM.
Generally, it functions as a yang-type restrictive relative clause
headed by yang (REL). Its function is to modify the head noun
in a complex NP construction. Other functions of yang include
yang as a deictic marker in a focused construction (“Yang tu
kuat”/That one is strong) and yang as a complementizer with
a [+ Q] feature (Malay also having bahawa [-Q], and the null
complementizer [C o¢]) (Wong, 2008). In Wh- questions as
exemplified in Table 1, yang can be interpreted as a [+ Q]
complementizer.

According to Wong (2008), in Wh- question formation, any
argument in a position lower than that of a subject has to be
passivized to become a derived subject before the extraction can
occur. The Wh- phrase moves to the specifier position of an
obligatory interrogative yang. The specifier, being an argument
position, does not allow extraction from a position other than
the highest subject position, a derived subject. Subjects in
embedded or subordinate clauses can be questioned, provided
the matrix verb is passivized as in (2) (example from Wong,
2008).

(2) Siapakah yang dikatakan (oleh)
Who-PRT-Q that PASS-say (by)
John akan membeli buku itu?
John will  ACT-buy book the

“Who did John say will buy the book?”

In the context of the Malay language, studies on the
ability of children with DLD with Wh- questions are limited
compared with studies on Wh- questions of TD children (Aman,
2007, 2014; Kader and Tan, 2022). Studies on the language
acquisition of TD Malay children confirm that there exist
specific stages in the linguistic development of children. Long
(1993) discovered that the majority of Malay children aged 5
and 6 years can understand and use verb and noun affixes
in their school and home settings. Affixation is a pervasive
morphological process in Malay and a prerequisite to produce
standard Malay Wh- sentences. Importantly, an acquisitional
trajectory was identified in the process, where older children
master affixation more than younger children. In a longitudinal
study of the spontaneous speech of five Malay children between
the ages of 18 and 48 months collected weekly over a period
of 2 years and 6 months (Tan, 1999; see Razak, 2013 for
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TABLE 1 Examples of Wh- interrogative sentences for standard Malay and colloquial Malay.

Structures Standard Malay Colloquial Malay
Fronted Fronted In situ
Who subject Siapakah yang menangis? Siapa yang menangis? Siapa menangis?
‘Who-PRT-Q that ACT-cry Who that ACT-cry Who ACT-cry
“Who was crying?” “Who cried?” “Who cried?”
Who object Siapakah yang kanak-kanak tarik? Siapa yang kanak-kanak tarik? Kanak-kanak tarik siapa?
‘Who-PRT-Q that child pull Who that child pull Child pull who
“Who was the child pulling?” “Who did the child pull?” “Who did the child pull?”
Which subject Budak lelaki yang manakah menangis? Budak lelaki yang mana Budak lelaki mana menangis?
Child male that which-PRT-Q ACT-cry menangis? Child boy which ACT-cry
“Which boy was crying?” Child male that which ACT-cry “Which boy cried?”
“Which boy cried?”
Which object Budak manakah yang dia pilih? Budak mana yang dia pilih? Dia pilih budak yang mana?

Child which-PRT-Q that he choose
“Which boy did he choose?”

He choose child that which
“Which boy did he choose?”

Child which that he choose
“Which boy did he choose?”

an overview), it was determined that the first Wh- words to
appear are mana/where, apa/what, and siapa/who for children
between 26 and 30 months. These are followed by kenapa/why
(at 31 months) and macam mana/how (at 34 months). The
last Wh- word to be acquired and rarely used is berapa/how
much (35-36 months). Later, combined Wh- words such as
preposition + wh- word and wh- word + particle appear, as
in dekat siapa/near whom, dengan siapa/with whom, dengan
mana/which one, untuk apa/for what, macam apa/like what, kat
mana/where at, and macam mana/how.

Another study collected naturalistic data from two Malay-
speaking children around the age of 3 over a period of 3 months
(Aman, 2007). The main finding of the study was the presence of
both moved and in situ questions in the speech of both parents
and children. However, an asymmetry between arguments and
adjuncts was reported, with a preference for the in situ structure
for the arguments in both parents and children. For particular
adjunct questions (how and why), there was a strong tendency
to select the moved question structure. This asymmetry between
in situ arguments and moved adjuncts was reported in both
short and long questions. A proposal to explain the asymmetry
in Malay children is that it relies on in situ, rather than displaced,
constructions to produce questions as a strategy to avoid any
non-local dependencies (Cole and Hermon, 1998). A follow-
up step in their grammatical development will be to attach all
obligatory elements to the verb, thus licensing Wh- elements in
the left periphery of the clause.

According to the model proposed by Aman (2007), TD
children acquiring Malay will first make use of the in situ
strategy and subsequently acquire a new grammatical operation.
This operation is the generation of a gap without the need to
reconstruct the Wh- element. It is possible that acquiring this
mechanism is hard for children with DLD, who will prefer to
stick with a simpler available version, compatible with CM. If
this is the case, namely, if children with DLD do not fully acquire
gap constructs for Wh- questions, then they will struggle to
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understand and produce certain Wh- questions, particularly NP
restricted Wh- questions (e.g., Siapakah yang membaca buku
itu? Who reads the book?) due to the necessary specification
of an operator in the CP domain. In this account, TD children
will go on to acquire more complex operations that they will
be able help in the comprehension and production of Wh-
constructions.

An interesting matter to explore is the reason behind this
lack of progress in the grammatical development of children
with DLD, assuming similar language exposure between DLD
and TD children and the impact of the educational system
on the grammar. The standard variant of Malay is part
of the curriculum taught in primary schools, including the
introduction of more complex sentences such as focused
questions, as in Buku yang Mary beli (“It was a book
that Mary bought”).

Current study

The present study aims to expand on previous findings on
the acquisition of grammar in Malay children with DLD looking
at syntactic abilities in both comprehension and production
of Wh- questions. It investigates the abilities of children on
different Wh- questions, aiming to explore whether there are
differences among them and to record the strategies in place to

overcome more complex structures.

Materials and methods

Participants
The study sample comprised three groups of children

speakers of Malay as a dominant language and attending public
government schools in Malaysia: one experimental group and
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two control groups. The DLD group comprised 15 children
with a diagnosis of DLD (12 boys and three girls; age range
7;0-9;11 years); the control group matched by chronological
age (CA) comprised 15 children (12 boys and three girls) with
typical language; and the second control group was matched by
language abilities (LA) and consisted of 15 children (age range
4;0-6;11 years). CA participants were matched by age to DLD
on a one-to-one basis (= 2 months), and LA participants were
matched on performance on a linguistic assessment. Subjects
from both control groups had normal hearing, as reported
by their parents.

The 15 children with DLD were recruited from a pool
of students who obtained C, D, and E grades in their Malay
language subject in the year-end school examinations. They
failed the national LINUS examination, which screens students
in year 1 for the 3Rs—reading, writing, and arithmetic in
addition to reasoning, and were placed in remedial classes
(Luyee et al, 2015). There was an initial total of 26 subjects
recruited; however, four students did not meet the normal score
of Raven’s Colored Matrices Test, and seven students failed to
obtain consent from their parents/caregivers to participate in
this study. All children were clinically diagnosed with language
impairment and were receiving treatment at the time of testing.
Their status was confirmed using a battery of baseline tasks that
assessed the children’s non-verbal and verbal abilities. Raven’s
Colored Progressive Matrices Test (Raven et al., 1998) was used
to measure the children’s non-verbal abilities, which were within
the norm. The subjects were screened by an audiologist, and
they had normal hearing (not exceeding 25 dB), and from an
SLT through an oro-motor assessment that determined there
were no articulatory conditions interfering with language. The
screening for language included the Malay Preschool Language
Assessment Tool (MPLAT, Razak et al, 2018), the sentence
repetition task, and school grades in the Malay language
subject. The MPLAT assessment is a standardized tool that has
normative data of 510 Malay children aged 4;0-6;11 years. It
tests both receptive and expressive language and early literacy
skills of Malay preschool children. Table 2 is a summary of the
linguistics components included in the MPLAT.

TABLE 2 Linguistics components included in the MPLAT screening
test (Razak et al., 2018).

Dimension Modality Task
Morphology Comprehension Picture vocabulary
Sentence comprehension
Syntax Repetition Sentence repetition
Semantics Comprehension/ Referential meaning
production Relational meaning
Early literacy skills Reading/writing Awareness of alphabets,

alphabet-sound correspondence,
copying, spelling skills
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Results from the MPLAT were used to determine the
language-matched group. Children with DLD obtained a score
of —2 SD below the average standard score for their age-group,
and they were thus matched with children belonging to the age-
group whose scores were similar to those of the participants
with DLD, as shown in Table 3. A t-test for independent sample
confirmed there is no significant difference between the children
with DLD and the language-matched control group (p = 1.81).
These results showed that the communicative ability of children
with DLD lies within the ability range of preschool children (LA
group).

Task materials

A total of two tasks were adapted to Malay in order to assess
comprehension and production of Wh- questions, one from
Friedmann and Novogrodsky (2011) and one from Jakubowicz
(2011).

Sentence comprehension

Sentence comprehension was explored with a sentence to
picture matching task, targeting arguments in subject and object
positions. The task was composed of 40 items: 10 Siapa/who
subject questions, 10 yang mana/which one subject questions,
10 Siapa/who object questions, and 10 yang mana/which
one object questions. Examples of the four structures are
provided in (3)-(6).

(3) Siapa in subject:
Siapa cium adik?
Who kiss little sister/brother
“Who kissed little sister/brother?”
(4) Yang mana in subject:
Nenek yang mana cium adik?
Grandmother which kiss little sister/brother
“Which grandmother kissed little sister/brother?”

(5) Siapa in object:
Siapa yang adik cium?
Who that little sister/brother kiss

“Who did little sister/brother kiss?”

(6) Yang mana in object:
Nenek yang mana adik cium?
Grandmother which little sister/brother  kiss

“Which grandmother that little sister/brother kissed?”

All items in the comprehension tasks were moved Wh-
sentences in line with the grammar of SM, but with the absence
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TABLE 3 Demographic details and language scores on the MPLAT components and school grades for Malay language for the three groups.

DLD (SD) Age-matched Language-matched
(SD) (SD)

Age (SD) 97 (1.79) 9;67 (1.79) 5;73 (1.75)
MPLAT scores
MPLAT overall scores 72.53 (11.60) 100.00 (0.00) 83.69 (29.4)
MPLAT receptive language 453 (7.5) 100.00 (0.00) 50.2 (14.5)
MPLAT expressive language 27.2 (8.05) 100.00 (0.00) 33.49 (19.4)
School language scores
Grammar score (School grade) 29.43 (13.93) 78.21 (8.61) 61.7 (16.78)
Composition score (School grade) 26 (9.08) 71.36 (6.41) NA
of the -kah interrogative particle. In the sentence-picture Scori ng

matching task, the children listened to the recorded sentence
and were asked to point to the two pictures that matched the
sentence. The stimuli for the tasks included a picture set and an
audio recording (see Figure 1).

Elicitation of Wh- questions

In this task, children are instructed to ask questions to a
puppet with the appearance of a cartoon character. A total of 40
items were provided to prompt the child to ask Wh- questions
with four different configurations, namely, who subject (10
items), who object (10 items), which subject (10 items), and which
object (10 objects) questions.

To elicit the production of a Wh- element, part of the picture
stimulus was hidden. The child is instructed to ask the puppet
“Angry Bird” about the hidden information, as exemplified in
(7) for Siapa/who subject question.

(7) Elicitation of a Siapa/who subject question:

Preamble: Itik sedang makan. Kita tak tahu nama orang
yang beri itik makan. Cuba adik tanya angry bird.

The duck is eating. We do not know the name of the person
who is feeding the duck. Please ask Angry Bird who.

Expected answers:

(7a) Moved Wh:

Siapa yang beri itk  makan?
Who that give duck eat
“Who is feeding the duck?”

(7b) In situ Wh:
Yang beri itk makan siapa
That give duck eat who

“Who is that (person) who gave the duck food?”
An example of the elicitation material is offered in Figure 2.
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The scoring procedures followed the scoring method used
by Aman (2007). In the comprehension task, a score of 1 was
given if the children’s answers matched the target pictures and
a score of 0 if the children’s answers did not match the target
pictures. For the production task, a score of 1 was given if the
children’s responses matched the situations given. Substitution
of nouns/personal pronouns (e.g., ibu/mother is replaced by
kakak/older sister), use of contracted forms (e.g., tidak/NEG to
tak), and deletion of the open syllable (determiner ini/this to
ni) were still considered correct if the structure of the question
matched the elicited question. A score of 0 was given if the
children’s answers resulted in a change in the original structure
to another syntactic structure, sentences that change the target
sentence’s meaning. Because elicited contexts were felicitous
with both a moved Wh- element and an in situ construction, all
felicitous answers were further analyzed for the type of answer
provided. These were “movement” and “in situ.”

In terms of the qualitative analysis, errors committed by
children in the production task were transcribed and divided
into structural and lexical errors. Structural errors encoded
errors in the omission of Wh- questions, order of sentences
that differed from the target sentences, incorrect usage of the
Wh- elements, and ungrammatical sentences. Lexical errors
encoded errors in the addition, omission, or substitution
of lexical items.

Reliability

A second speech and language therapist native speaker
of Malay transcribed productions from two children. The
reliability of the transcription was measured by using a
formula that calculates the percentage agreement for verbatim
transcriptions. The results showed that the reliability between
assessors was around 93%. Scoring reliability was also enforced
using the test-retest method on five children from the entire
subject population.
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FIGURE 1

Picture pair used for the sentence "Emak mana yang adik peluk?” (Which mother is little daughter hugging?).

Results

Table 4 presents accuracy results across tasks
(comprehension and production). Inferential statistics were
run on R Studio (R Studio Team, 2022) and Jamovi (The
Jamovi Project, 2021) and repeated measures ANOVA were
implemented.

FIGURE 2
An example for elicitation of the Wh- sentences Siapa yang beri
itik makan? (Who is feading the duck?).

Frontiers in Psychology

Comprehension

Table 5 presents accuracy in the comprehension of the
four Wh- questions tested (who subject/who object and which
subject/which object) in the three groups.

A repeated measures ANOVA was run to compare the
effect of group and condition (who subject, who object, which
subject, which object). There was a significant difference in
score between groups [F(2 42) = 17.1, p < 0.001], a significant
difference between conditions [F(3,103) = 26.61, p < 0.001],
and a significant interaction between groups and conditions
[F,103y = 477, p < 0.001]. Tukey’s post-hoc comparisons
revealed there was a significant difference between the group of
children with DLD and age-matched controls (p < 0.001) but
not between children with DLD and language-matched group
(p = 0.78). The only operator to be significantly different from
all others is yang mana (which object) (p < 0.001). In terms
of the interactions between groups and conditions, post-hoc
comparisons reveal that children with DLD are significantly
worse than age-matched controls only in the yang mana (which
object) condition (p < 0.001) and not on all others, while they
are not statistically different from the language-matched group
in any of the conditions.

Production

A repeated measures ANOVA was run to determine whether
there was a significant effect of group and condition (viz., type
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of operator: why/who/where/what) on accuracy in production.
= 264,
= 0.16],
or their interaction [F(s 126) = 1.61, p = 0.15]. Tukey’s post-

There was a significant effect of group [F(; 42
p < 0.001], but not of condition [F(3126) = 1.71, p

hoc comparisons run for group determined that significant
differences appear between the DLD group and the age-
matched group (p < 0.001), but not the language-matched group
(p =0.82).

A second analysis was run on the target answers produced
in the elicitation task to check whether group determined
differences in the type of answer selected across all conditions,
namely, in situ or movement. As described in the introduction,
both options are grammatical in CM, although only movement
structures are grammatical in SM.

Table 6 shows results across all Wh- elements in the three
groups. A repeated measures ANOVA was run to determine
the effects of group on the type of answer selected. The results
of the ANOVA show a significant effect of the interaction
between groups and types of answer [F(2,1984) = 82.2, p < 0.001].
Tukey’s post-hoc comparisons revealed that children with DLD
are significantly different from CA both in the selection of in situ
(p < 0.001), which is selected 1.7% of the time by CA and
27% of the time by DLD, and movement (p < 0.001), which is
selected 96% of the time by CA and 18% of the time by DLD.
No differences are reported between children with DLD and LA
children.

Error analysis

Children’s errors in producing the utterances were analyzed
and are reported in Table 7. Errors committed by the subjects
were grouped into two categories, namely, structural and lexical
errors. The total number of errors committed by children
with DLD and the language-matched group is comparable
for all sentence structures. The two groups also share the
main error types, that is, substitution with echo questions
(declaratives with interrogative intonation) and wrong use of
Wh- elements, whereas this type is not reported in the age-
matched group.

Children with DLD and language-matched children tended
to substitute Wh- questions with echo questions, declarative
sentences with no Wh- element, and the insertion of the
NP. An example of substitution with an echo question is
reported in (8).

(8) Target sentence

Abang makan nasi kat mana?
Brother eat rice at  where
“Where did brother eat rice?”

Subject’s Response
Abang makan nasi kat dapur?
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TABLE 4 Comprehension and production overall performance across
the three groups.

Group Comprehension % Production %

DLD 85.5 46

Age-matched 99.2 98.3

Language-matched 87.2 50.7
Brother eat rice at  kitchen

“Brother ate rice in the kitchen?”
(DLD SB: K, 5;2).

The second most frequent error produced by both language-
matched children and children with DLD was the use of
the wrong Wh- word, considering the context given and the
expected targeted Wh- word and adopting a generic mana
(“where”) element.

(9) Target response
Kat manaayah pasang khemah?
At father

where set uptent

“Where did father set up the tent?”

Subject’s Response
Kenapa ayah
Why  father

pasang khemah?

setup tent

“Why father set up the tent?”
(DLD: M1, 8;7).

A second error classification on lexical errors is proposed
in Table 8. These are errors are not apparently targeting a
grammatical property and mainly targeting the knowledge of the
verbs. It is interesting to note that the age-matched group did
not produce any lexical error, showing a fully-fledged mastery of
the verbal domain.

The most frequent type of lexical errors was the substitution
of verbs with another semantically related form. An example of
a lexical error of verb substitution is seen in (10). The targeted
belajar, “to study” was substituted with the verb mengajar, “to
teach.”

(10) Target response
Abang  Dbelajar
Elder  brother study with whom

“With whom did elder brother study?”

dengan siapa?

Subject’s response
Abang mengajar dengan
brother

siapa?
Big Aff-teach with who

“Who did elder brother teach?”
(DLD: 8:8 years old).
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TABLE 5 Comprehension of Wh- questions (standard deviation) for the three groups.

Sentence type DLD (n=15) Age-matched Language-
(n=15) matched
(n=15)
Siapa (Who subject) 94 (0.88) 100 (0.00) 96.67 (1.02)
Yang mana (Which subject) 90 (0.89) 99.3 (0.25) 94 (1.09)
Siapa (Who object) 88 (1.09) 99.3 (0.25) 90 (1.26)
Yang mana (Which object) 70 (1.98) 97.3 (0.57) 74 (1.96)
TABLE 6 Answer types provided across all conditions in Wh- question elicitation for the three groups.
Sentence type DLD (n=15) Age-matched Language-
(n=15) matched
(n=15)
In situ 27 (6.6) 1.7 (0.94) 25 (7.63)
Movement 18 (6.19) 96.5 (1.4) 27.5(9.93)
Non-target 54.3 (8.34) 1.8 (1.06) 47.3 (12.12)

TABLE 7 Types and occurrences of structural errors in Wh- question productions for the three groups.

Types of errors DLD Age-matched Language-matched
Substitution with Eco Questions 17 1 11
Wrong use of Wh- 9 1 15
Incorrect Wh- movement 2 0 0
Verb omission 3 0 2
Insertion of yang 1 0 2
TABLE 8 Lexical errors across the structure of Wh- questions.
Types of errors In situ Movement
DLD Age-matched Language-matched DLD Age-matched Language-matched
Verb substitution 7 0 0 1 0 2
Preposition substitution 2 0 1 3 0 8
Lexical additions 1 0 2 0 0 2
TABLE 9 Sensitivity, specificity, and accuracy values for Wh- structures.
Sentence structure Sensitivity Specificity Accuracy

Comprehension siapa/ Who (subject) 53% (8/15)
67% (10/15)
93% (14/15)

87% (13/15)

Comprehension yang mana/Which one (subject)
Comprehension yang mana/ Which one (object)

Production -wh

100% (15/15)
87% (13/15)
100% (15/15)
93% (14/15)

77% (23/30)
77% (23/30)
7% (29/30)
90% (27/30)

Malay Wh- questions as clinical
markers

used as suggested in the literature (Conti-Ramsden et al,,

2001; Paul et al,, 2012). The calculation of the sensitivity and

To explore the sensitivity and specificity for Wh- questions,
a comparison between the performance of children with DLD
and their peers, the CA group, was conducted. A value of 2
standard deviations below the mean value of the CA group was

Frontiers in Psychology
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specificity values used 80% as minimum value and 90% and
above as good/excellent for clinical markers (see Bortolini
et al,, 2006 for more information). A set of proposed clinical
markers for Wh- questions, defined as the elements that could
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characterized the DLD profile, are presented in Table 9 in terms
of the sensitivity, specificity, and accuracy values for difficult
Wh- structures for Malay children with DLD.

The results showed that for the comprehension of Wh-
sentences, the Wh-yang mana/which one (object), has the
best sensitivity value (93%) and excellent specificity value
(100%). This supports the finding that Wh- sentences with yang
mana/which one are the most difficult for children with DLD
and a potential candidate to be investigated in further studies.

Discussion

The study reported a set of data on Wh- sentence
production and comprehension in a group of children native
speakers of Malay. In this article, two main findings have
been reported when comparing the performance of typical
children and children with DLD, namely, a selective deficit for
comprehension of which questions and a clear asymmetry in the
production for children with DLD.

Where they produced in situ questions, age-matched
children prefer to move the Wh- element at the root of the
sentences and create a filler-gap relation as required in standard
Malay. More interesting from a developmental point of view
is the convergence of results between children with DLD and
the younger group of language-matched children, making a
strong case for a delay in the language development of DLD
compatible with a pre-stage of language development. Malay
younger children and children with DLD seemed to adhere to
a similar timetable, and they have not developed structures that
can be described as dependent or late acquired, for example,
long-distance dependencies with lexical restricted items.

From a theoretical point of view, the data on interrogatives
discussed in this article can be interpreted as an instance
of grammatical reduction of the formal features necessary to
activate the upper part of the syntactic tree. The outcome of this
specific reduction could be a structure at play in both younger
children and children with DLD, truncated in Rizzi’s sense as
shown in Figure 3 (Rizzi, 1993/1994). This reduced structure
allows the activation of the left periphery of the clause with base-
generated placeholders, but it is not rich enough to license the
movement on which NP restricted elements, favoring a lower
in situ position for these elements.

The results are evidence collected from the literature for
operators, such as which NPs, and need to be licensed as DPs
to be permitted in the upper part of the syntactic tree. This can
be formally represented, for example, as pied-piper features that
have to be included in the derivation of the structure during
its numeration and not later (see Watanabe, 2006 for a more
detailed explanation). If the pied-piper features are not placed
as a result, for example, of an underrepresented structure, the
computation cannot proceed further, and effect like minimality
but based on a minimal logical form (LF) representation can be
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DP
7\

Which NP

ZN
N

What

FIGURE 3
A truncated structure for acquisition of Wh- questions

the cause of an underspecified/reduced representation. In the
case of children acquiring Malay, it is possible that a principle
like “avoid pronoun” or a similar principle of structural
economy is a play with the effect of minimal pied piping at LF
representation, placing the reduction of the syntactic tree at the
interface between syntax and semantic. This is also supported
by the qualitative analyses of the errors with a preference for a
selection of generic operators, echo questions, and, in general,
a selective impairment of critical features to allow which-X
operator to be represented as DPs!.

Overall, the results of our research show an asymmetry
between comprehension and production in both atypical
and early typical language acquisition. However, a detailed
analysis of the linguistic strategies adopted to carry out the
production task, which allows to generate alternatives to express
information in a way that is more in line with the person’s
grammatical knowledge, shows differences in the language
systems of the participants. All the strategies adopted aim at
avoiding the more complex syntactic computation involved
in long syntactic dependencies of more complex operators.
Crucially, resorting to this tactic means that the syntactic
structure present in SM is not a strong option in the language
systems of DLD and young children, as exemplified by the
difficulty found in the production of any Wh- moved question.
We would like to argue that the data reported support the idea
that the movement strategy, while present to some extent, is

1 In natural languages interesting linguistic evidence related to the
syntax-semantic interface have been presented in support of a positional
distinction of Wh operators based on semantic properties of definiteness
restriction (Heim, 1987). In her investigation on Wh-traces and definite
variables Heim presents data related to “definiteness” of the moved wh-
phrase, (example below). (11) a. ?? Which one of the two men was there in
the room/*drunk? b. ?? Which actors were there in the room/*laughing?
c. ? Who was there in the room when you got home? d. What is there in
Austin? A sort of definiteness hierarchy seems related to the possibility of
extraction of a Wh operator in “there is” constructions, with “What" the
less specified operator and a licit extractable element. This fact could
allow us to describe the non-standard linguistic competence of our
children, with all extractions are treated as the case in d, the one with
the less specified operator.
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not mastered in both children with DLD and younger kids.
An asymmetry was found where both control children and
participants with DLD comprehend all question types with
movement, suggesting that they have acquired the computation
involved in movement of restricted elements. However, a
difference emerges between conditions, where one type of
moved question is selectively impaired, namely, which object
questions. Because movement as an operation is present in
the abstract representations of these children, the issue with
this specific occurrence of it is finer grained. A suggested
interpretation will be given shortly.

If comprehension of Wh- questions with movement is
generally mastered, younger controls and participants with DLD
struggle with their production. In fact, when asked to produce
questions, both groups produce non-target answers about half
of the time, and they do not show a preference for either
in situ of moved structures when they produce target answers,
regardless of the elicited operator (which/who/where/when), in
clear contrast with older control children who overwhelmingly
prefer the production of moved structures. This point is
crucial to underline the importance of testing children in more
than one modality.

Considering all these pieces of evidence, the discrepancy
between comprehension and production in a parallel
fruitful method for
grammatical knowledge. Where linguistic development is

testing ground is a evaluating
grammatically consistent, linear heuristics are not adopted,
and implementation of a syntactic algorithm is preferred to
the use of a “good enough” extralinguistic strategy. Findings
indicate that both younger children and children with DLD
face difficulties in production compared with comprehension,
as previously reported for other languages (Contemori and
Garraffa, 2010). But a modality explanation does not cover
the more detailed pattern of errors visible in production,
with children with DLD facing a delay in the acquisition of
discourse-linked questions. This result is consistent with the
findings of Ebbels and van der Lely (2001) and Friedmann
and Novogrodsky (2011), supporting the idea of a delay in
the acquisition of selective instances of Wh- movement. This
matter can be proven for the more complex extractions of
which questions as in kakak yang mana which functions as
object in (12).

(12) [kakak yang mana]; adik kejar t;?
T

There are two options to explain the selective deficit with
which object questions for this group: it can be described as
a consequence of a reduction of the featural representation,
leading to more intervention errors due to the lexical restrictions
on which questions, or of a more structural reduction related
to a truncated structure (as in Figure 3), where the edge of
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the syntactic tree is omitted in younger children and children
with DLD. The production data in the present study support
the second model, showing the relative absence of movement
of Wh- elements to the left periphery in DLD and younger
children but not older children, who learn it as a by-product
of education. It seems to be the case that in the case of poor
language learners such as individuals with DLD, these are not
able to move toward the next step of the syntactic structure. This
statement was supported by Aman’s (2007) study who reported
an effect of exposure to the variation of a standard language on
children’s syntactic abilities.

With regard to sentence production, the results of this
study show that a significant difference occurs between the
performance of the children with DLD and the age-matched
group. Children with DLD have acquired and prefer the Wh-
in situ structure compared with TD children of their same
age, who use moved structures of different kinds, for example,
Wh- fronting with subject-auxiliary inversion. In the context
of the Malay language, it is possible that the use of productive
Wh- movement questions among age-matched children has a
connection with their exposure to a formal learning of grammar
that is the prescribed grammar of standard Malay in schools.
Both groups of children aged 7-9 years received exposure
to the Malay language, which follows the rules set by Karim
et al. (2009:15), a prescribed grammar book that provides an
explanation of Malay grammar and is used as reference grammar
by schoolteachers. In standard Malay grammar rules, the Wh-
movement question is the only option allowed for questions. It is
possible that exposure through formal learning has an influence
on the differences between the two subject groups.

This study also examined aspects of errors committed by the
three subject groups. Results show that there is an inclination
for children with DLD and language-matched children to omit
the Wh- element and produce an Echo question, namely,
a declarative question with an interrogative intonation. The
omission of Wh- elements is not surprising in the language
acquisition process (Gerken, 1994; Schmerse et al., 2013). An
interesting error reported in our DLD group is the substitution
of the Wh- element with a generic mana (where). Such a
strategy shows that children produce Wh- questions, but they
express them in an arbitrary manner without considering the
context of the sentence and, more importantly, making use of an
element that does not require any interference with the subject
position. This assumption is consistent with results reported
in Long’s (1993) study for affixation, with Malay children
using affix forms arbitrarily during acquisition, following a
grammatical underspecification strategy. The use of a generic
Wh- placeholder is also supported by the pervasive error of
verb omission reported in children with DLD in this study,
who tend to produce phrasal utterances instead. According to
Aman (2007), the omission of verbs is one of the sentence
simplification strategies adopted by young children speakers of
Malay.
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Regarding lexical level errors, this study findings reveal
that children tend to substitute verbs with other verbs with
same interference in the semantic relation, for example, an
antonymous relationship (push for pull). A similar error was
recently reported in the interpretation of active reversible
sentences in a group of Malay speakers with aphasia (Aziz et al,,
2020) with lexical substitutions in favor of semantically related
verbs. These results were explained as an underspecification of
the grammatical affixes in transitive verb forms (e.g., agentive
markers and voice), often reported and theorized in adults with
acquired language impairments as well as in children with DLD
(Garraffa and Grillo, 2008; Adani et al., 2010).

Clinical implications

Examining sentence structures that might potentially be a
clinical marker for Malay children with DLD, the threshold
score of the CA group was used as the cutoff point to measure
sensitivity and specificity for all constructions, in support of
a syntactic structure-based approach to clinical markers. This
was implemented as there were significant differences on the
performance of children with DLD compared with the TD
Malay children of the same chronological age. The results
obtained in this study strongly suggest that Which-questions,
and in particular the comprehension of Which-object questions,
are possible candidates to be linguistic clinical markers in Malay.
Future studies are required to further corroborate the results
on a larger population and to further investigate acquisition
of which questions in children with DLD. A follow-up study
making use of a syntactic priming paradigm specific for which
questions could better explore whether children with DLD can
acquire any Wh- dependencies under a controlled setting and
with more exposure to the structure (see Garraffa et al,, 2018
for a study on the acquisition of relative clauses in DLD via
syntactic priming).

Conclusion

This study represents a major contribution to the
investigation of language development in children speakers
of Malay and provides finer details on information regarding
the ability and language development of children with DLD.
Overall, the study reveals that Malay children with DLD at
this stage (mean age 9;7 years) master comprehension of
most Wh- questions, but not production, thus confirming a
modality-driven component, which has been reported in several
other studies for both TD children and children with DLD.
However, in terms of the description of syntactic abilities of
children with DLD, a modality-driven approach cannot explain
the variation of both structural and lexical errors reported in
the atypical group, as well as the selective difficulty with which
object questions. In terms of quality, an analysis of errors shows
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that although quantitatively similar, the language make-up of
children with DLD has some differences with that of younger,
age-matched children.

One aspect of the late acquisition of Wh- questions in
children with DLD is linked to the extraction of the Wh- from
its argument position, supporting studies on Wh- questions
across languages which show difficulties in understanding
which questions. In the case of Malay as reported here,
children with DLD adopt a series of strategies that appear to
be related to an immature or truncated syntactic tree. This
reduced tree allows for non-adult-like optional constructions,
including Wh- in situ questions, use of a generic Wh- element,
substitution with yes/no echo questions, and, at lexical level,
incorrect use of verbs.

Factors such as the formal education of Malay were reported
to have an influence on the usage pattern of Wh- questions in
the older children, but not for children with DLD. Children with
DLD at the ages of 7-9 years are still unable to use the particle
—kah compared with age-matched children. The implications of
formal education on the acquisition of grammatical properties
and the need for extra support for the children with atypical
language development need to be explored further.
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Williams syndrome is a neurodevelopmental genetic disorder characterized
by a unique phenotype, including mild to moderate intellectual disability
and an uneven neuropsychological profile of relative strengths and
weaknesses. Language structure components (i.e., phonology, morphosyntax,
and vocabulary) have been considered an area of specific ability compared to
pragmatic language use. However, research on phonological development in
Williams syndrome is very scarce, and it suggests atypical patterns. Therefore,
the aim of the present study was to explore the profiles of late phonological
development in Spanish-speaking children, adolescents, and adults with
Williams syndrome, based on the analysis of five classes of processes (Syllable
Structure, Substitution, Omission, Assimilation, and Addition) in spontaneous
speech. The phonological profiles of seven children (aged 3-8 years),
and seven adolescents and young adults (aged 14-25 years) with Williams
syndrome were compared with two normative groups of typically developing
(TD) children at different stages of late phonological development (aged
3 and 5 years). The frequency of phonological processes in the group of
children with Williams syndrome was similar to that of 3-year-old TD children,
which suggests that they would be in the first stage of late phonological
development (expansion stage). The group of older individuals with Williams
syndrome showed a much lower frequency of processes, similar to that
of 5-year-old TD children in the last stage of phonological development
(resolution stage). However, their phonological processes appeared to be
persistent and independent of chronological age. Furthermore, asynchronies
in quantitative and qualitative profiles (relative frequency) indicated atypical
and complex trajectories in late phonological development, which cannot be
described as simply delayed or protracted. Remarkable individual differences
were observed, especially in the group of adolescents and adults with Williams
syndrome, although the majority of cases conformed to the modal profiles
of their groups. A major tendency for Omission, including final consonant
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deletion, may be considered atypical and specific to Williams syndrome at
all ages. The results of the present study raise the need for continued and
appropriate phonological assessment and treatment for people with Williams
syndrome across the lifespan.

KEYWORDS

Williams syndrome, phonological development, intellectual disability, spontaneous
speech assessment,
neurodevelopmental genetic disorders

Introduction

Williams syndrome (WS) is a neurodevelopmental disorder
caused by a heterozygous deletion of between 26 and 28 genes
on chromosome 7q11.23 (Pérez Jurado, 2003). The WS physical
phenotype includes a distinctive facial appearance, hoarse
voice, and sound sensitivities (hyperacusis, odynacusis, auditory
allodynia, and auditory fascinations) (Kozel et al, 2021).
Individuals with WS may show mild-to-moderate intellectual
disability in conjunction with a distinct neurocognitive
profile of relative strengths and weakness (Bellugi et al,
2000). Several studies have identified specific deficits in
executive functioning (working memory, attentional abilities,
and inhibition), problem-solving, and visuospatial skills (Camp
et al., 2016; Heiz and Barisnikov, 2016; D’Souza et al., 2020). In
contrast, auditory processing and face recognition are strengths
in the WS profile (D’Souza et al,, 2015; Miezah et al.,, 2020).
Akin to the uneven cognitive profile, they also appear to show
relative strengths and weaknesses in the motor profile, in the
context of persisting fine and gross motor difficulties into
childhood and adulthood (Mayall et al.,, 2021). Behavioral and
emotional problems (attention, anxiety, and a range of social
problems) have been also reported, together with a unique
prosocial personality characterized by overfriendliness, a strong
drive to approach strangers, gregariousness, bias toward positive
affect, and heightened social engagement yet difficult peer
interactions (Jiarvinen et al., 2013; Pérez-Garcia et al., 2017).
Special difficulties in adaptive behavior related to personal
autonomy have also been described (Kirchner et al., 2016).
first
preserved and dissociated from other cognitive functions
(Bellugi et al., 1988), although further research noted that
language skills in individuals with WS were not intact and

Language was described as being selectively

had complex interrelations with cognitive abilities (Mervis
et al.,, 2004; Mervis and Becerra, 2007). Superior verbal skills
reported in individuals with WS may be explained in terms
of asynchronous trajectories of development with verbal
ability progressing at a faster rate than non-verbal ability
(Jarrold et al,, 2001). In the same vein, language also shows
asymmetrical development across different levels with varying
outcomes in respect to what is expected for chronological
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processes, atypical language development,

and mental age (Brock, 2007). Pragmatic ability is an area of
relative weakness, both in narrative and conversational settings
(Stojanovik et al., 2001; Reilly et al., 2004; Stojanovik, 2006;
Diez-Ttza et al,, 2018, 2022). In contrast, structural aspects
of language have been described as relative strengths in the
WS linguistic profile. Morphosyntactic abilities had been
considered selectively spared (Clahsen et al, 2004), although
this assumption was challenged in several studies indicating
some degree of atypical morphological processing (Thomas
et al., 2001; Boloh and Ibernon, 2010; Benitez-Burraco et al.,
2017; Diez-Itza et al,, 2017). Receptive vocabulary is also an
area of relative strength in people with Down syndrome,
but only for concrete vocabulary (Mervis and John, 2008;
Garayzabal et al., 2014; Moraleda and Lépez, 2020). Regarding
lexical production, a tendency to use rare words and an
atypical pattern of semantic categorization has been reported
(Bellugi et al., 1994; Purser et al., 2010).

The phonological level is often considered another area of
strength in the WS linguistic profile, although very few studies
have directly assessed it. Most previous research focuses on
phonological fluency, short-term memory (STM), phonological
perception, and phonological awareness and processing
(Vicari et al,, 1996a,b; Volterra et al., 1996; Majerus et al., 2003;
Majerus, 2004). Different studies have also been conducted
on prosodic skills and their specific characteristics in the
WS profile (Stojanovik, 2010; Martinez-Castilla et al., 2012).
Only a few more recent studies have addressed phonological
production in individuals with WS, although spontaneous
speech was not analyzed but rather, words elicited from
articulation tests (Hidalgo, 2019; Huffman, 2019). In general,
both direct studies of production and those of phonological
processing or prosody show that these skills are not fully
preserved and that difficulties persist into adolescence and
adulthood. However, in late phonological development,
individuals with WS reach more advanced stages than other
neuroevolutionary genetic syndromes, such as WS duplication
syndrome, Smith Magenis syndrome, Down syndrome, and
Fragile X syndrome (Mervis et al,, 2015; Huelmo et al,, 2017;
Hidalgo and Garayzabal, 2019; Diez-Itza et al., 2021).

The of
within the linguistic domain in WS, as well as specific

existence within-domain dissociations
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developmental trajectories and atypical features, especially
in the case of morphology, has been widely discussed
(Karmiloff-Smith et al., 1997; Karmiloff-Smith, 1998;
[tza et al.,, 2017). Phonological development provides a better

Diez-

example of emergent complexity, i.e., the changing nature of a
complex system over time, revealing principles and milestones
across languages (Davis and Bedore, 2013; McLeod and Crowe,
2018). The study of late stages in phonological development also
suggests that the underlying dynamics are complex, from system
expansion at around 3 years of age to its resolution at 5 years of
age, which does not directly correspond to lexical production
(Diez-Itza et al., 2001; Diez-Itza and Martinez, 2004). In this
context, it could be discussed whether the alterations respond
to a mere quantitative delay compared to typical development
or whether they present trajectories specific to each disorder or
syndrome (Rose and Inkelas, 2011). In this sense, the existence
of protracted phonological development has been suggested
in those cases with developmental trajectories that tend to
converge late with those of typical development (Bernhardt and
Stemberger, 2017; Vergara et al., 2021).

Both quantitative and qualitative differences could also
depend on the age of the WS individuals studied. This question
was addressed in one of the few studies that directly assessed
the consonant articulation accuracy in two groups of English-
speaking WS individuals (younger children: aged 4-9 years;
older children and adolescents: aged 10-17 years) administered
a Test of Articulation (Huffman, 2019). Consonant production
accuracy was below expectations in both groups, but it was
significantly higher for older children and adolescents. Patterns
of articulatory accuracy in the group of younger children with

WS were similar to the patterns of typically developing (TD)
children, which means that articulation was significantly more
accurate for early-developing consonants, followed by middle-
developing consonants, and less accurate for late-developing
consonants. In the group of older children and adolescents,
all the early-developing consonants were correct, but this
was not the case for middle- and late-developing consonants,
where a similar proportion of articulatory accuracy was found.
Manner-of-production was one of the sources of variation in
articulatory accuracy, with Nasal and Stop consonants being
significantly more accurate than Fricative and Approximant
consonants in both groups. Although the patterns were similar,
the older individuals showed quantitative growths: Nasal and
Stop consonants reached full accuracy, and Fricative and
Approximant consonants increased their accuracy by 50% to
almost 90% of correct production. Articulatory accuracy of
consonant clusters was also assessed and showed a sharp
increase of almost 100% in the group of older children and
adolescents with WS, and quite different patterns concerning
particular vocal tract planes of movement in the control for
articulatory accuracy.

The
individuals with WS between 4 and 31 years of age, compared

phonological production of Spanish-speaking
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with that of other syndromes, was also investigated by
Hidalgo (2019) from the perspective of the phonological
processes of simplification described by Bosch (2004) in TD
children aged 3-7 years and the late stages of phonological
development (expansion, stabilization, and resolution)
established by Diez-Itza and Martinez (2004). From an
articulation test, she observed that beyond the age of 6 years,
phonetic and phonological repertoires were acquired by
children with WS, although in some adolescents and adults,
processes related to rhotic consonants persisted. The most
frequent syllabic structure processes were cluster reduction
(attacks and complex nuclei) and metathesis, and in a lower
percentage, unstressed syllable omission, and addition, while
reduplication and final consonant deletion processes were
absent. In the case of segmental processes, the most frequent
were absence or backing of rhotics, and in a lower percentage
backing and deaffrication of other consonants, as well as
assimilation processes.

Regarding phonological fluency, initial studies suggested
that this is preserved in the WS linguistic profile, with children
and adolescents with WS aged 4-15 years scoring better than
their mental age-matched TD controls on a phonological fluency
test without semantic involvement (Volterra et al, 1996).
Based on these results, it was hypothesized that if only the
phonological aspects of language develop at a normal rate
while grammatical and lexical-semantic components remain
impaired, it is because there is a dissociation between normal
short-term and impaired long-term verbal memory in WS
(Vicari et al., 1996b). Furthermore, performance in a word span
task revealed comparable effects of phonological similarity and
length to those observed in TD children, while the effect of
frequency was significantly lower in WS participants, which was
interpreted as the result of impaired access to lexical-semantic
knowledge (Vicari et al., 1996a). Thus, a complex pattern of
dissociation in linguistic processing and “atypical” development
of WS children was revealed. It is important to note that the
strength in phonology that these studies revealed is in any
case relative since they compare individuals with WS with
children of equal mental age but of much younger chronological
age. Moreover, phonological development culminates in TD
before the age of 9 years, whereas lexical development is open-
ended.

The repetition of pseudowords has also contributed to the
study of STM, showing that individuals with WS continue to rely
strongly on phonological STM in the acquisition of new words,
which is observed in 4-year-old but not in 5-year-old children
(Grant et al,, 1997). Phonological perception skills according to

a nonsense syllables repetition test were comparable to those of
TD participants with the same chronological age (range: 11-
52 years) (Bohning et al,, 2002). In a group of four children
with WS who were administered both a word and pseudoword
repetition test, their relative strength in STM was also confirmed
to be comparable to that of children of the same chronological
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and verbal age in many respects, especially in the case of
pseudowords where the support of phonological and lexico-
semantic knowledge was minimized (Majerus et al., 2003).

In addition to word span and non-word repetition,
phonological processing and phonological awareness skills were
also studied in a group of children, adolescents, and adults with
WS, which were compared with those of a group of TD children
(mean age: 6.9), with differences emerging only in the phoneme
deletion subtest (Laing et al., 2001). However, when the control
groups were of the same chronological age or a verbal age
closer to their chronological age, differences were observed in
most measures of phonological awareness (Majerus et al., 2003).
These results were explained by impairment at the level of the
phonological representation (less finely grained) and the lexical-
semantic representation (suggesting an abnormally structured
network).

Phonological development is also often related in the
early stages to motor aspects, as is the case with babbling.
It has been claimed that the delay in the onset of canonical
babbling and the first words observed in infants with
WS is due to a delay in the acquisition of early motor
milestones (Masataka, 2001). These findings are consistent with
Velleman et al. (2006) who also observed delays in prelinguistic
vocal development in six toddlers with WS. The postverbal
onset of declarative gestures has also been linked with an
atypical path of language development (Becerra and Mervis,
2019). An atypical accelerated trajectory of phonological
development in two children with WS aged 5 was described
by Martinez et al. (2014). At later stages, individuals with WS
tend to present few phonological errors, which contrasts with
the fact that difficulties in planning and coordinating oral-
motor praxis in adolescents and adults with WS seem to persist
(Krishnan et al., 2015).

Most studies, however, have not been conducted using
developmental designs or naturalistic methodologies. Levy and
Eilam (2013) analyzed extended spontaneous conversations in a
mixed longitudinal study of two groups of children with WS and
DS across five stages of morphophonological development. They
concluded that there is a late-onset in both groups, determining
atypical trajectories, which tend to show greater syndromic
specificity at later stages of development. Capirci et al. (1996)
and Diez-Itza et al. (1998), in longitudinal case studies of
children with WS, found atypical phonological errors in
conversational speech. The only recent study to our knowledge
that addresses some aspects related to phonological production
in spontaneous speech is that of Hargrove et al. (2012), who
observed that adolescents with WS, although maintaining
similar levels of intelligibility to their age peers, present a
significantly lower rate of phonological accuracy, reaching more
than 3% of incorrect words. They also found, like previous
studies, a significantly slower speech rate in individuals with WS
(Semel and Rosner, 2003; Setter et al., 2007; Crawford et al., 2008).
However, their aims were not focused on the detailed analysis
of phonology, nor did they offer a developmental perspective.
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Several studies of late phonological development in TD
Spanish-speaking children have been conducted based on
cross-sectional designs. Aguilar and Serra (2003) and Bosch
(2004) devised articulation tests and administered them to
deliver normative data from children aged 3-7, including
age of acquisition of the phonemic inventory and common
processes at the different age stages. Diez-Itza et al. (2001),
Diez-Itza and Martinez (2004), and Martinez (2010) registered
and analyzed spontaneous speech corpora computing the
frequency and the percentage distribution of phonological
processes in children aged 3-5. An explicit aim of these
analyses was to describe stages of phonological development
as in previous studies by Ingram (1976) and Grunwell (1981).
However, beyond a taxonomic description of processes at
the different stages, the research by Diez-Itza and colleagues
looked for quantitative and qualitative differences and non-
linear trajectories of development. They found a reduction
of the frequency of processes and changes in their relative
distribution as age increased, suggesting three stages in late
phonological development: expansion (age 3), stabilization
(age 4), and resolution (age 5). Within the same theoretical
and methodological framework, the present study aimed to
further advance in a detailed description of late phonological
development in children, adolescents and young adults with WS.

Objectives

The main objective of the present study was to explore
the profiles of late phonological development of Spanish-
speaking individuals with WS to determine change across
developmental stages and whether specific features would be
exhibited. The profiles were based on the analysis of five
classes of processes (Syllable Structure, Substitution, Omission,
Assimilation, Addition) in spontaneous speech. The frequency
and percentage distribution of processes were calculated, and
modal profiles and outliers were determined by cluster analysis.
It was hypothesized that late phonological development in
WS follows the stages of typical development (i.e., expansion,
stabilization, and resolution) and that phonological patterns
show not only quantitative but also qualitative differences. To
assess these hypotheses, the phonological profiles of children
(aged 3-8), and adolescents and young adults (aged 14-25) with
WS were compared with normative groups of TD preschool
children at two stages of late phonological development
(aged 3 and 5 years).

Materials and methods
Participants

The participants were 14 monolingual Spanish-speaking
individuals with WS divided into two age groups (see
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Table 1): the first group (WS1) were children (chronological age:
M = 5.8; SD = 1.6); the second group (WS2) were adolescents
and young adults (chronological age: M = 19.6 years; SD = 3.7).
They had been previously diagnosed by the molecular genetic
test fluorescence in situ hybridization (FISH) and presented the
characteristic phenotype. Parents and legal guardians provided
informed consent for the participants to take part in the study.

To assess verbal lexical age and its relationship with
phonological development, the participants were administered
the Peabody Picture Vocabulary Test (Dunn et al,, 2010): WS1
verbal age (M = 3.6; SD = 1.1) and WS2 verbal age (M = 10;
SD = 2.4).

Normative data on the late phonological development
of TD children were obtained from Martinez (2010), who
established three stages in late phonological development
(expansion, stabilization, and resolution) from 3.0 to 5.11. This
study provides normative data in Spanish about phonological
processes with the same methodology of spontaneous speech
analysis as the present study. Thus, the WS1 and the WS2 groups
were matched respectively with the group of younger children in
the expansion stage (TD1) and the group of older children in the
resolution stage (TD2) based on the frequency of processes. The
TD1 normative group consisted of 40 children (20 girls and 20
boys; chronological age: M = 3.3 years; SD = 0.2); and the TD2
normative group also consisted of 40 children (20 girls and 20
boys) (chronological age: M = 5.8 years; SD = 0.3).

The participants with WS and TD children in the
normative groups belonged to urban middle classes based on
their district of residence within the Principality of Asturias
and Cantabria (Spain), where a standard variant of Spanish
(Castilian) is spoken.

Instruments and procedure

The RETAMHE methodology, short for Recording,
Transcription, and Analysis of Spontaneous Speech Samples
(Diez-Itza, 1992; Diez-Itza et al,, 1999), was used to obtain the
spontaneous speech samples. Speech samples were collected
via audio-visual recordings of dyadic conversations between
each participant and a researcher, with an estimated duration of
45 min in natural settings, and which are part of larger corpora
within the Syndroling Project (Diez-Itza et al, 2014). The
researcher, who was familiar with the participants, introduced
some degree of standardization by proposing common themes
to all participants, according to the procedures developed by
Abbeduto et al. (1995). The topics included telling a story, a
visit to the doctor, a birthday party, talking about friends and
family, weekend and daily activities, trips, and hobbies with
variations among participants, following the spontaneous flow
of conversation.

These conversations were transcribed in CHAT (Codes for
the Human Analysis of Transcripts) format and analyzed with
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TABLE1 Gender, chronological and verbal age, and education of the
participants with Williams syndrome.

Group Case Gender CA VA Education
WS1 S1 Male 3.7 2.5 Regular school
S2 Female 4.5 2.8 Regular school
S3 Male 5.5 3.11 Regular school
S4 Female 5.5 2.11 Regular school
S5 Male 5.5 34 Regular school
S6 Female 7.9 5.1 Regular school
S7 Female 8.2 5.2 Regular school
WS2 S8 Male 14.4 10.1 Special school
S9 Male 15.3 9.6 Regular school
S10 Female 18.8 14.4 Vocational training
S11 Female 19.11 8.6 Occupational center
S12 Female 20.8 11.8 Occupational center
S13 Female 233 8.8 Special school
S14 Female 25.8 7.2 Occupational center

CA, chronological age; VA, verbal age.

the FREQ program, one of the CLAN (Computerized Language
Analysis) software programs, both provided by the CHILDES
Project (MacWhinney, 2000). Each transcription was completed
by a trained researcher and reviewed by two other researchers
independently. Difficulties detected were analyzed jointly by
the three investigators and discrepancies were resolved by the
principal investigator. A total of 40,634 word tokens, 9,934 word
types, and 2,806 phonological processes were analyzed, while 38
words were considered unintelligible.

The categories system proposed by Ingram (1976) and
adapted by Diez-Itza et al. (2001) was used to code the
phonological processes (PHO). The phonological processes
were analyzed and classified into one of the following classes:
Syllable Structure (SYS), Substitution (SBT), Omission (OMI),
Assimilation (ASM), and Addition (ADD). In turn, each of
these classes was divided into different subclasses of processes.
Thus, SYS processes included Consonant Cluster Reduction
(CCR), Final Consonant Deletion (FCD), Vowel Cluster
(diphthong) Reduction (VCR), Unstressed Syllable Deletion
(SYD), Metathesis (MTT), and Infrequent Processes (IFQ;
Reduplication + Dissimilation + Analogy). SBT and OMI
processes included Liquid (LIQ), Vowel (VOW), Fricative
(FRC), Voiced Stop (VOS), Voiceless Stop (VLS), and Nasal
(NSL). The following example illustrates the transcription and
coding procedure according to the minCHAT format of the
CHILDES Project.

*CHLI: fesa [*] [: strawberry].
%err: fesa = fresa $SPHO:SYS:CCR;
Data analysis

Once the transcriptions were coded, the frequency of lexical
variables was obtained using the FREQ program, that is, the total
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number of words produced (tokens) by each participant, as well
as the count of different words (types) in each transcription.
Next, the frequency of the classes and subclasses of phonological
processes encoded was obtained with the same program.

Given the variability in the size of the spontaneous speech
samples of each participant, the number of processes could not
be directly used in the analyses. Therefore, to control differences
introduced by the size of the samples, the frequency of processes
was calculated through a Phonological Index (PI) (number of
processes over 100 tokens).

In addition to the quantitative profile provided by the PI,
qualitative distribution of the processes in each participant was
analyzed. Therefore, the Relative Frequency (RF) was calculated,
i.e., the percentage distribution of phonological processes by
classes and subclasses. To calculate the RE, participants in each
group who did not present phonological processes were not
included in the analyses.

Between-group differences in PI and RF were analyzed using
the non-parametric Mann-Whitney U test (expressed with the
Z value) for independent samples, given that the distributions
did not always approach normality according to the Shapiro-
Wilk test. Additionally, the effect size was calculated by Cohen’s
d using G*Power 3.1 statistical software. The d values are
typically quantified as small (0.2), medium (0.5), and large (0.8)
(Cohen, 1988). Spearman correlation was used to analyze the
bivariate relationships between chronological age, verbal age,
and PL.

In addition, individual similarities, and differences in the
RF profiles of the classes and subclasses of phonological
processes were explored by means of hierarchical cluster
analysis, determining the modal cluster with the participants
most similar to each other and best representing the group
profile, additional clusters with participants that resemble each
other, and extreme outlying cases.

Statistical analysis of the data was performed using SPSS
software (Statistical Product and Service Solutions IBM SPSS
Statistics 25.0).

Results
Phonological index

Table 2 reports the PI for each study group, including
means for total processes and each class of processes. In the
WSI group, a strong positive correlation was found between
chronological age and verbal age (rs = 0.94; p = 0.002), whereas
the PI was negatively correlated with chronological age (rs = -
0.78; p = 0.041); negative correlation between PI and verbal age
failed to reach significance (rs = -0.64; p = 0.119). In the WS2
group, non-significant coefficients were obtained for negative
correlation between chronological age and verbal age (rs = -
0.54; p = 0.215); negative correlation between PI and verbal age
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(rs = -0.64; p = 0.119); and positive correlation between PI and
chronological age (rs = 0.39; p = 0.383).

Mann-Whitney U
significant differences between the WS groups in PI (total and

comparisons showed statistically
in all classes of phonological process), with a large effect size
except for ASM processes. The comparisons indicated that the
WSI1 group presented a higher frequency of all phonological
processes except for ASM. No differences were observed
between the WS1 and TD1 groups, or between the WS2 and
TD2 groups, indicating that they were comparable in terms
of the total frequency of processes and the frequency by
class of processes, except for OML In the WS1 group, the PI
for OMI processes was higher than in the TDI group, and
the Mann-Whitney U test yielded a statistically significant
difference with a large effect size. In the WS2 group, the PI
for OMI processes was higher than in the TD2 group, and
the Mann-Whitney U test showed a statistically significant
difference with a medium effect size.

Table 3 reports the PI for SYS subclasses of processes
in each study group. Mann-Whitney U comparisons showed
statistically significant differences between the WS groups, with
a large effect size. Analyses showed significantly higher scores
for the WS1 group for all SYS processes. No differences were
observed between the WS1 and TD1 groups or between the
WS2 and TD2 groups, indicating that they were comparable,
except for MTT processes in the WS1 vs. TD1 group, and FCD
processes in the WS2 vs. TD2 group. The PI for the MTT
processes in the WS1 group was higher than in the TD1 group,
and the PI for the FCD processes in the WS2 group was also
higher than in the TD2 group. In both cases, the Mann-Whitney
U test yielded statistically significant differences with a medium
effect size. Additionally, statistically significant differences in
IFQ were observed between the WS1 and TD1 groups with a
medium effect size, and between the WS2 and TD2 groups with
a small effect size.

Table 4 reports the PI for SBT subclasses of processes
in each study group. Mann-Whitney U comparisons showed
statistically significant differences between WS groups, with a
large effect size, except for FRC. In the WS1 group, a higher
frequency of SBT processes was observed in all subclasses except
for FRC. No differences were observed between the WS1 and
TD1 groups or between WS2 and TD2 groups, indicating that
they were comparable, except for VOW and NSL substitutions.
The PI for VOW substitution processes was much higher in
the WS1 group than in the TD1 group, and in the WS2 group
than in the TD2 group. In both cases, the Mann-Whitney
U test yielded statistically significant differences with a large
effect size. In addition, in the WS1 group, the PI for NSL
substitution processes was higher than in the TD1 group, and
the Mann-Whitney U test showed a statistically significant
difference with a medium effect size.

Table 5 reports the PI for the OMI subclasses of processes
in each study group. Mann-Whitney U comparisons showed
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TABLE 2 Phonological processes index (total and by classes) means and standard deviations for groups, Mann—Whitney U test, and effect size.

WS1 WwS2 TD1 TD2 WS1 vs. WS2 WS1vs. TD1 WS2 vs. TD2
PI-M PI-M PI-M PI-M U P d U P d U P d
(SD) (SD) (SD) (SD) (2) (2) (2)
TOT 184 1.8 133 14 2 0.01 14 125 0.65 04 110 037 02
(16.9) (1.8) (11.0) (1.8) (2.9) (0.5) (0.9)
SYS 10.3 11 7.7 0.8 2 0.01 15 120 0.55 03 99 022 03
(8.7) (1.1) (6.7) (1.2) (2.9) (0.6) (1.2)
SBT 3.9 0.4 3.9 0.3 4 0.01 12 138 0.95 0 105 0.29 02
(4.0) (0.6) (4.8) (0.6) (2.6) (0.1) (1.1)
OMI 27 02 0.9 0.1 5 0.01 13 74 0.05 0.8 70.5 0.02 05
(2.8) 0.2) (1.4) (0.2) (2.5) (2.0) (2.3)
ASM 0.7 0.1 0.5 0.1 10 0.06 1.1 125 0.65 0.3 114 0.42 0.1
(0.8) (0.1) (0.5) (0.1) (1.9) (0.5) (0.8)
ADD 04 0.04 03 0.1 0 0.01 17 100 023 0.4 119 0.52 0.8
(0.3) (0.04) (0.2) (0.1) (3.1) (1.2) (0.6)

PI-M, phonological index mean; TOT, total phonological processes index; SYS, syllable structure; SBT, substitution; OMI, omission; ASM, assimilation; ADD, addition; d,

Cohen’s effect size.

statistically significant differences between WS groups, with a
large effect size, except for VOS omission processes. In the WS1
group, a higher frequency of OMI was observed in all subclasses,
except for VOS consonants. Differences between the WS1 and
TD1 groups were observed in all OMI subclasses, except for
LIQ and VOS omissions, where both groups were comparable.
The PI of the VOW, NSL, and FRC omission processes was
much higher in the WS1 group than in the TD1 group. In all
three subclasses, the Mann-Whitney U test yielded statistically
significant differences with a large effect size. For VLS omission
processes, the difference was also statistically significant, with a
medium effect size. No differences were observed between the
WS2 and TD2 groups, indicating that they were comparable,
except for the LIQ and VOW omissions, where the PI in the
WS2 group was higher. In both cases, the Mann-Whitney U test
yielded statistically significant differences with a medium effect
size.

Relative frequency

In Figure 1, the compared profiles of RE, i.e., the percentage
distribution, for processes by classes are shown. Figure 1A
represents the profiles of WS1 and WS2 groups, which were
very similar in terms of the percentage of the most frequent
classes of processes (SYS, SBT). In the classes of OMI and
ASM processes, the profiles of both groups intersected since
the WS2 group showed a relatively lower percentage of OMI
and a correspondingly higher percentage of ASM. However,
the Mann-Whitney U test did not yield statistically significant
differences: SYS (U = 22; Z = 0.32; p = 0.75; d = 0.1);
SBT (U = 17; Z = 0.96; p = 0.34; d = 0.1); OMI (U = 12
Z = 160; p = 011; d = 0.8); ASM (U = 11; Z = 1.73;
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p =009 d = 11); ADD (U = 24; Z =
d=0.3).
Figure 1B represents the compared profiles of normative

0.06; p = 0.95;

groups TDI1 and TD2 (n = 39), which were similar in terms of
the percentage of SYS processes. The profile of the TD2 group
showed a relatively lower percentage of SBT and OMI processes.
In both classes, the Mann-Whitney U test showed statistically
significant differences: SBT (U = 520; Z = 2.56; p = 0.01; d = 0.4);
OMI (U =577.5; Z=2.07; p = 0.04; d = 0.1). Inversely, the profile
of the TD2 group showed a relatively higher percentage of ASM
and ADD processes, although no further statistically significant
differences were observed: SYS (U = 773; Z = 0.07; p = 0.95;
d =0.1); ASM (U = 725; Z = 0.54; p = 0.59; d = 0.1); ADD
(U=695;Z=0.84; p=0.40; d = 0.6).

Figure 1C represents the compared profiles of WS1 and
TD1 groups, where the profile of the WS1 group showed a
higher percentage of OMI processes, and the Mann-Whitney
U test yielded statistically significant differences: OMI (U = 69;
Z =2.13; p=0.03; d = 0.9). The most frequent processes in both
groups were SYS with similar percentages, while the profile of
the WSI group showed a relatively lower percentage of SBT and
ASM processes, although no statistically significant differences
were observed: SYS (U =135; Z = 0. 15; p = 0.88; d = 0.1); SBT
(U =105; Z = 1.05; p = 0.30; d = 0.5); ASM (U = 134; Z = 0.18;
p=0.86;d=0.4); ADD (U =105; Z = 1.05; p = 0.30; d = 0.1).

Figure 1D represents the compared profiles of WS2 and
TD2 groups (n = 39), which were similar in terms of the
percentage of SYS and SBT processes. The profile of the WS2
group showed a relatively lower percentage of ASM and ADD
processes, and a relatively higher percentage of OMI processes.
However, the Mann-Whitney U test did not yield statistically
significant differences: SYS (U = 124; Z = 0.37; p = 0.71; d = 0.
2); SBT (U = 104.5; Z = 0.99; p = 0.32; d = 0.03); OMI (U = 84;
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TABLE 3 Syllable structure phonological processes index means and standard deviations for groups, Mann—Whitney U test, and effect size.

WS1 WS2 TD1 TD2 ‘WSI1 vs. WS2 WS1 vs. TD1 WS2 vs. TD2
PI-M PI-M PI-M PI-M U P d U P d U )4 d
(SD) (SD) (SD) (SD) (2) (2) (2)
CCR 3.9 0.4 45 0.5 3 0.01 15 134 0.86 0.2 100 0.23 0.1
(3.2) (0.5) (4.6) (1.0) (2.8) (0.2) (1.2)
ECD 37 03 1.9 0.1 2 0.01 15 77 0.06 0.6 64 0.02 0.6
(3.2) (0.4) (2.3) (0.2) (2.9) (1.9) (2.4)
VCR 1.2 0.2 0.7 0.1 4 0.01 12 99 0.22 05 86 0.10 0.6
(1.2) (0.1) 0.7) (0.2) (2.6) (1.2) (1.6)
SYD 1.1 0.1 04 0.1 4 0.01 1.1 90 0.13 0.7 108 0.30 0.2
(1.3) (0.1) (0.6) (0.1) (2.6) (1.5) (1.0)
MTT 03 0.02 0.1 0.02 0 0.01 1.3 40 0.01 0.7 100 0.12 0
(0.3) (0.02) (0.3) (0.04) (3.1) (3.1) (1.6)
1IFQ 02 0.04 0.1 0.01 8.5 0.04 1.0 62 0.01 0.6 87.5 0.04 0.4
0.2) (0.1) (0.1) (0.03) (2.1) (2.5) (2.1)

PI-M, phonological index mean; CCR, consonant cluster reduction; FCD, final consonant deletion; VCR, vowel cluster reduction; SYD, unstressed syllable deletion; MTT, metathesis; IFQ,

infrequent processes; d, Cohen’s effect size.

TABLE 4 Substitution phonological processes index means and standard deviations for groups, Mann—Whitney U test, and effect size.

WS1 WS2 TD1 TD2 WS1 vs. WS2 WS1vs. TD1 WS2 vs. TD2
PIM PI-M PI-M PI-M U P d U P d U P d
(SD) (SD) (SD) (SD) (2) (2) (2)
LIQ 12 0.1 12 0.2 0 0.01 12 117 0.49 0 110 031 03
(1.3) (0.1) (2.0) (0.5) (3.1) (0.7) (1.0)
VOW 09 0.1 0.1 0.02 5 0.01 0.8 66 0.03 08 74 0.02 11
(1.4) (0.1) 02) (0.04) (2.5) (2.3) (2.4)
FRC 0.7 03 18 0.1 105 0.07 0.6 1285 0.73 04 1135 0.36 04
(0.8) (0.6) (4.0) 02) (1.8) (0.4) (0.9)
VOs 0.6 0.03 0.4 0.02 2 0.01 16 102.5 026 0.4 120 0.45 03
(0.5) (0.04) (0.6) (0.04) (2.9) (1.1) (0.8)
VLS 04 0.01 03 0.01 3 0.01 11 105 029 0.2 121.5 0.37 0
(0.5) (0.02) (0.5) (0.03) (2.8) (1.1) (0.9)
NSL 0.2 0.01 0.1 0.02 4 0.01 0.9 71 0.03 04 134 0.78 0.1
(0.3) (0.03) (0.2) (0.1) 2.7) 22) (0.3)

LIQ, liquid; VOW, vowel; FRC, fricative; VOS, voiced stop; VLS, voiceless stop; NSL, nasal; d, Cohen’s effect size.

Z =1.75p =0.08d =0.3); ASM (U =99; Z = 1.19; p = 0.23;
d=0.2); ADD (U = 130; Z = 0.19; p = 0.85; d = 0.5).

In Figure 2, the compared profiles of RE, i.e., the percentage
distribution, for the SYS subclasses of processes are shown.
Figure 2A represents the profiles of WS1 and WS2 groups,
which were very similar in terms of the percentage of the
most frequent processes (CCR). In the subclasses of FCD and
VCR processes, the profiles of both groups intersected since
the WS2 group showed a relatively lower percentage of FCD
and a correspondingly higher percentage of VCR, although
the Mann-Whitney U test did not yield statistically significant
differences: CCR (U = 19; Z = 0.70; p = 0.48; d = 0.3); FCD
(U=11;Z=173p =0.09d=1.1); VCR (U = 12; Z = 1.6;
p=0.11;d=0.9); SYD (U=20; Z=0.58;p=0.57;d = 0.3); MTT
(U=17;Z=0.96;p=0.34;d =0.3).
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Figure 2B represents the compared profiles of normative
groups TD1 and TD2 (n = 36). The profile of the TD2 group
showed a relatively lower percentage in the most frequent
subclasses of SYS processes (CCR, FCD) and in the less frequent
subclass (MTT). In the three subclasses, the Mann Whitney U
test showed statistically significant differences: CCR (U = 533.5;
Z =1.94; p = 0.05 d = 0.5); FCD (U = 478; Z = 2.55; p = 0.01;
d = 04); MTT (U = 501; Z = 2.54; p = 0.01; d = 0.1). In
addition, the profile of the TD2 group showed a relatively
higher percentage of VCR and SYD processes, although no
further statistically significant differences were observed: VCR
(U =586.5Z=1.40; p=0.16;d = 0.6); SYD (U = 619; Z = 1.08;
p=028d=0.3).

Figure 2C represents the compared profiles of the WS1
and TDI1 groups, where the WS1 group profile showed a
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TABLE 5 Omission phonological processes index means and standard deviations for groups, Mann—Whitney U test, and effect size.

WS1 WwS2 TD1 TD2 WS1 vs. WS2 WS1vs. TD1 WS2 vs. TD2
PI-M PI-M PI-M PI-M U P d U P d U )4 d
(SD) (SD) (SD) (SD) (2) (2) (2)
LIQ 13 0.1 0.6 0.03 8 0.04 11 79 0.06 05 45 0.001 0.7
15) (0.1) (1.0) (0.1) 2.1 (1.9) (3.7)
VoS 0.4 0.1 02 0.04 11 0.07 0.8 99 021 0.4 111 023 0.6
(0.5) (0.1) (0.4) (0.1) (1.8) (1.3) (1.2)
VLS 0.4 0.004 0.1 0.002 4 0.01 0.9 53.5 0.01 0.7 124 0.17 02
(0.6) (0.01) (0.1) (0.01) (2.8) (3.1) (1.4)
VOW 03 0.02 0.03 0 6 0.02 13 385 0.001 12 80 0.001 0.7
(0.3) (0.03) (0.1) (0) (2.4) (3.7) (4.2)
NSL 03 0.01 0.03 0.004 33 0.01 14 485 0.001 12 127 036 03
(03) (0.02) 0.1) (0.02) 27) (33) (0.9)
FRC 0.1 0 0.02 0.008 35 0.01 1 64 0.01 11 126 039 03
0.1) (0) (0.04) (0.03) (2.6) (3.1) (0.9)

LIQ, liquid; VOS, voiced stop; VLS, voiceless stop; VOW, vowel; NSL, nasal; FRC, fricative; d, Cohen’s effect size.
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Profiles of WS2 and TD2 groups.
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relatively lower percentage of CCR processes and a relatively
higher percentage of FCD and MTT processes. In the three
subclasses, the Mann-Whitney U test yielded statistically
significant differences: CCR (U =49; Z = 2.72; p = 0.01; d = 1.3);
FCD (U =60; Z=2.39;p=0.02;d =1.2); MTT (U = 56; Z = 2.56;
p = 0.01; d = 0.6). Both profiles were similar in terms of the
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percentage of VCR and SYD processes: VCR (U = 108; Z = 0.96;
p=0.34;d=0.2); SYD (U=108; Z=0.96; p = 0.34; d = 0.1).
Figure 2D represents the compared profiles of WS2 and
TD2 groups (n = 36), where the profile of the WS2 group
showed a relatively higher percentage of FCD processes and the
Mann-Whitney U test yielded statistically significant difference:
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FCD (U = 67.5; Z = 1.99; p = 0.05 d = 0.7). The most
frequent subclasses of SYS processes in both groups were CCR
and showed similar percentages, while the profile of the WS2
group presented relatively lower percentages of VCR, SYD, and
a relatively higher percentage of MTT processes, although no
further statistically significant differences were observed: CCR
(U =120.5; Z=0.18; p = 0.86; d = 0.1); VCR (U = 110; Z = 0.53;
p=0.60;d=0.1); SYD (U = 119.5; Z = 0.23; p = 0.82; d = 0.4);
MTT (U = 83; Z = 1.79; p = 0.07; d = 0.3).

In Figure 3, the compared profiles of RF for SBT subclasses
of processes are shown. Figure 3A represents the profiles of the
WS1 and WS2 groups. In the WS2 group profile, a relatively
lower percentage of VLS substitutions and a relatively higher
percentage of NSL substitutions were observed, and the Mann-
Whitney U test yielded statistically significant differences: VLS
(U=6;Z2=2.42;p=0.02;d=0.7); NSL (U =7; Z=2.33; p = 0.02;
d = 0.2). Further intersections in the profiles of both groups
were observed, since the WS2 group showed relatively lower
percentages of LIQ and VOS substitutions, and correspondingly
higher percentages of VOW and FRC substitutions. However,
these differences were not statistically significant: LIQ (U = 22;
Z=0.32p=075d=02); VOS (U =12, Z = 1.62; p = 0.11;
d=0.8); VOW (U =24; Z =0.06; p = 0.95; d = 0.4); FRC (U = 24;
Z=0;p=10;d=0.3).
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Figure 3B represents the compared profiles of normative
groups TD1 (n = 37) and TD2 (n = 25), where the TD2 profile
showed relatively lower percentages of FRC, VOS, and VLS
substitutions. In the three subclasses, the Mann-Whitney U
test showed statistically significant differences: FRC (U = 329.5;
Z =193 p = 0.05 d = 0.3); VOS (U = 324.5; Z = 2.03;
p = 0.04 d = 0.1); VLS (U = 241.5; Z = 3.42; p = 0.001;
d = 0.8). The most frequent processes in both groups were LIQ
substitutions showing similar percentages, while in the profile of
the TD2 group relatively higher percentages of VOW and NSL
substitutions were observed. However, these differences were
not statistically significant: LIQ (U = 383. 5; Z = 1.14; p = 0.25;
d =0.01); VOW (U = 389; Z = 1.11; p = 0.27; d = 0.2); NSL
(U=433;Z2=0.49; p=0.63;d =0.5).

Figure 3C represents the compared profiles of the WS1 and
TD1 groups (n = 37), where the WS1 profile presented relatively
higher percentages of VOW and NSL substitution processes. In
both subclasses, the Mann-Whitney U test showed statistically
significant differences: VOW (U =51; Z =2.55; p =0.01;d = 0.5);
NSL (U = 72; Z = 1.95; p = 0.05; d = 0.4). The most frequent
processes in both groups were LIQ substitutions showing similar
percentages, while in the profile of the WS1 group a relatively
lower percentage of FRC substitutions was observed. However,
no further statistically significant differences were observed: LIQ
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(U=120; Z=0.31;p =076, d = 0.1); FRC (U = 87; Z = 1.37;
p=017;d=0.7); VOS (U =92;Z=1.19; p =0.23; d = 0.1); VLS
(U=107;Z=0.73;p=0.47;d = 0.1).

Figure 3D represents the compared profiles of the WS2
and TD2 groups (n = 25), which were similar in terms of the
percentage of the most frequent processes (LIQ). The profile
of the WS2 group showed a relatively higher percentage of
VOW substitutions and a relatively lower percentage of NSL
substitutions. However, the Mann-Whitney U test did not yield
statistically significant differences: LIQ (U = 79; Z = 0.41;
p=0.69d=0.1); VOW (U=60; Z=1.38;p=0.17;d = 0.4); FRC
(U=80;Z=0.36;p=0.72;d =0.2); VOS (U = 85.5; Z = 0.10;
p=0.92;d=0.2); VLS (U = 80; Z = 0.47; p = 0.64; d = 0.2); NSL
(U=752Z2=0.75p=0.45;d = 0.4).

In Figure 4, the compared profiles of RF for the OMI
subclasses of processes are shown. Figure 4A represents the
profiles of WS1 and WS2 groups (n = 6), where the WS2
profile presented a relatively lower percentage of the less
frequent OMI processes (VLS, NSL, FRC). In these subclasses,
the Mann-Whitney U test yielded statistically significant
differences: VLS (U = 4.5; Z = 2.48; p = 0.01; d = 1.6); NSL
(U=2852=188;p=0.06d=0.9); FRC (U = 6; Z = 2.44;
p =0.02; d = 0.7). In contrast, the WS2 profile showed relatively
higher percentages of the most frequent OMI processes (LIQ,
VOS, VOW). However, in these subclasses, no statistically
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significant differences were found: LIQ (U = 18; Z = 0.43;
p=0.67;d=04); VOS (U = 20; Z = 0.15; p = 0.88; d = 0.2);
VOW (U =14.5; Z=0.94; p = 0.35; d = 0.1).

Figure 4B represents the compared profiles of normative
groups TD1 (n = 30) and TD2 (n = 15). In the TD2 profile,
a relatively lower percentage of VOW omissions was observed,
where the Mann-Whitney U test yielded statistically significant
differences: VOW (U = 157.5; Z = 2.33; p = 0.02; d = 0.4). Further
intersections in the profiles of both groups were observed, since
the TD2 group showed relatively lower percentages of LIQ
omissions, and correspondingly higher percentages of VOS and
FRC omissions. However, these differences were not statistically
significant: LIQ (U = 155.5; Z = 1.71; p = 0.09; d = 0.5); VOS
(U=2152=0.25p=0.81;d=0.3); VLS (U = 176.5; Z = 1. 61;
p=0.11;d =0.02); NSL (U = 192.5; Z = 1.04; p = 0.30; d = 0.1);
FRC (U = 202.5; Z = 0.75; p = 0.46; d = 0.5).

Figure 4C represents the compared profiles of WSI and
TD1 groups (n = 30), where the WS1 profile showed relatively
higher percentages of VOW, VLS, and NSL omission processes,
and a relatively lower percentage of FRC omissions. In these
subclasses, the Mann-Whitney U test yielded statistically
significant differences: VOW (U = 49; Z = 2.44; p = 0.02;
d =0.3); VLS (U = 56.5; Z = 2.12; p = 0.03; d = 0.2); NSL
(U =49.5; Z =2.42; p = 0.02; d = 0.4); FRC (U = 56; Z = 2.35;
p =0.02; d = 0.1). The most frequent processes in both groups
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were LIQ omissions, with similar percentages, while the profile
of the WS1 group presented a relatively lower percentage of
VOS omissions, although no statistically significant differences
were observed: LIQ (U = 104; Z = 0.02; p = 0.98; d = 0.1); VOS
(U =86.57Z=072p=047; d = 0.6).

Figure 4D represents the compared profiles of the WS2
(n = 6) and TD2 (n = 15) groups, where the profile of the WS2
group showed relatively higher percentages of LIQ and VOW
omission processes. In both subclasses, the Mann-Whitney U
test yielded statistically significant differences: LIQ (U = 20.5;
Z =2.00; p = 005 d = 1.0); VOW (U = 22.5; Z = 2.88;
p = 0.01; d = 0.5). The WS2 profile showed relatively
lower percentages of VOS, VLS, NSL, and FRC omissions,
although no further statistically significant differences were
observed: VOS (U =38.5; Z = 0.60; p = 0.55; d = 0.5); VLS
(U=41;Z=0.61;p=0.54;d = 0.3); NSL (U = 44; Z = 0.13;
p=0.90;d=0.3); FRC(U =33;Z=1.37;p=0.17;d = 0.5).

Cluster analysis

In Figure 5, the clusters membership (solutions for 2, 3, and
4 clusters) indicate the individual similarities and differences

Frontiers in Psychology

33

in the RF profiles of classes of processes within the WS1 and
WS2 groups. Figure 5A shows that, in the WS1 group, the
profiles of cases 1, 2, 5, and 6 represent the modal profile, i.e.,
the predominant patterns. Cases 3, 4, and 7 diverge from that
profile in two directions: they present a higher percentage of
SYS processes diverging from the TD1 group; they also present
a lower percentage of OMI processes converging with the TD1
group.

Figure 5B represents the clusters membership in the WS2
group, where it is observed that the profiles of cases 9, 10, 13,
and 14 represent the modal profile. Cases 8, 11, and 12 diverge
from that profile, diverging from the TD2 group, by presenting
a higher percentage of SYS processes and a lower percentage of
SBT processes.

In Figure 6, the clusters membership of the RF profiles of
SYS subclasses of processes are shown. Figure 6A shows that the
profiles of cases 2, 3, 4, and 6 represent the modal profile of the
WSI group, while case 7 is an extreme case because of its high
percentage of FCD. Cases 1 and 5 diverge from the TD1 group
by their lower percentage of CCR and a higher percentage of
VCR processes.

Figure 6B represents the membership clusters in the WS2
group, where it is observed that the profiles of cases 11, 13,
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and 14 represent the modal profile, while case 10 is an extreme TD2 group, and a lower percentage of FCD, converging with the
case, due to its low percentage of CCR, and its high percentage TD2 group.

of FCD and VCR. Cases 8, 9, and 12 are separated from this In Figure 7, the membership clusters of the RF profiles of
profile by their higher percentage of CCR, diverging from the SBT subclasses of processes are shown. Figure 7A shows that
Frontiers in Psychology frontiersin.org
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Cluster membership for a range of solutions (2, 3, and 4 clusters) for substitution processes. (A) Cluster membership of cases in WS1 group.

(B) Cluster membership of cases in WS2 group.

the profiles of cases 1, 5, and 6 represent the modal profile of the
WS1 group. Cases 2 and 3 present an additional profile, which
diverges from the TD1 group by its lower percentage of LIQ
substitutions and a higher percentage of VLS substitutions; and
converges with the TD1 group by its higher percentage of FRC
substitutions. Cases 4 and 7 present an additional profile, which
diverges from the TD1 group due to its higher percentage of LIQ
substitutions.

Figure 7B represents the membership clusters of the WS2
group participants, where it is observed that the profiles of
cases 8, 12, and 13 represent the modal profile. Case 10
is an extreme case because of its high percentage of VOW
substitutions processes, and case 9 is also an extreme case
because it only presents LIQ substitutions. Cases 11 and 14
present an additional profile, which diverges from the TD2
group by the absence of LIQ substitutions and by its higher
percentage of FRC substitutions.

In Figure 8, the membership clusters of the RF profiles of the
OMI subclasses of processes are shown. Figure 8A shows that
the profiles of cases 1, 2, 3, 4, 5, and 6 represent the modal profile
of the WSI group. Case 7 is an extreme outlying case because it
only presents LIQ omissions processes. Case 3 is also an extreme
outlying case, because of its low percentage of LIQ omissions,
and its high percentage of VOS, VOW, and FRC omissions.

Figure 8B represents the membership clusters of the WS2
group participants, where it is observed that the profiles of cases
10, 12, and 13 represent the modal profile. Case 14 is an extreme
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outlying case, because of its high percentage of VOW omissions
processes. Cases 8 and 11 present an additional profile, which
converges with the TD2 group for its lower percentage of LIQ
omissions and its higher percentage of VOS omissions.

Discussion

The purpose of this study was to explore late phonological
development in individuals with WS by comparing the profiles
of a group of children (aged 3-8 years) and a group of
adolescents and adults (aged 14-25 years). To determine if they
followed the stages of typical development and if they presented
specific characteristics, they were also compared with the
profiles of TD children in two phonological stages: expansion
stage (aged 3 years) and resolution stage (aged 5 years). The
profiles were based on the classes and subclasses of processes,
calculating their PI (frequency of processes/100 words) and their
RF (percentage distribution). Additionally, modal profiles and
outliers were explored by cluster analysis.

Stages in late phonological
development

The results of the cross-sectional comparison between the
group of children and older individuals with WS suggest a late
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phonological developmental trajectory in which some processes
persist into adolescence and adulthood. Children with WS
presented a higher frequency of phonological processes in most
classes and subclasses than older individuals, which is consistent
with previous research (Huffman, 2019). The profiles of both
groups were comparable respectively to those of 3- and 5-
year-old children in the normative groups, so it could be
interpreted that they were in different stages of late phonological
development, i.e., the group of children with WS would be in
the initial stage of expansion and the group of older individuals
would be in the final stage of resolution, according to the
chronology established for late phonological development in
Spanish (Diez-Itza et al., 2001; Diez-Itza and Martinez, 2004).
The dynamics observed for phonological development also
suggest that both groups are at different stages. The frequency
of processes in the group of children with WS tended to
decrease with chronological age, suggesting that phonological
development occurs at a certain rate at this stage, which is not
inconsistent with the findings previously reported by Martinez
etal. (2014) in two children with WS. This rate of phonological
development would compensate for the delay in language onset,
which in turn has been related to delayed babbling (Masataka,
2001) and auditory-visual integration difficulties observed in
infants and toddlers with WS and other neurodevelopmental
syndromes (D’Souza et al, 2015). However, it remains

Frontiers in Psychology

36

unclear why syndromes follow quite different trajectories of
phonological development (Huelmo etal., 2017; Hidalgo and
Garayzabal, 2019; Diez-Itza et al., 2021).

In the case of WS, rapid outcomes during the stage of
phonological expansion could be favored by an acceleration
of lexical development, which initially presents an atypical
trajectory where declarative gesture (pointing) is delayed about
6 months in relation to first words. Unlike in typical developing,
it is not the onset of first words but the age of acquisition of
pointing that best predicts the lexical development of children
with WS at 4 years of age, and it also seems to mark the
beginning of a necessarily accelerated reconvergence to the
trajectory of typical development (Becerra and Mervis, 2019).
The recovery of the rate of typical phonological development
could be explained in the same way, given the close relationship
between lexical and phonological development, and their
interrelation with central cognitive processes, such as verbal
working memory, reasoning ability, and verbal STM (Mervis
et al., 2004; Stoel-Gammon, 2011).

Nevertheless, our results suggest that reconvergence during
the expansion stage is not maintained over time, since the
phonological profiles in the group of adolescents and adults
with WS tended to be progressively divergent compared to
those of TD children in the expansion and resolution stages
of late phonological development. Moreover, the frequency of
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phonological processes in these older individuals with WS was
not significantly correlated with chronological age and processes
persisted in most classes, suggesting that the resolution stage
is not completed during adolescence and adulthood in WS.
At these ages, asynchronies might be more evident, since
phonological production accuracy in older individuals with WS
was below that expected for 6-year-old TD children, while their
lexical verbal age was close to that expected for 10-year-old
TD children, the age at which phonological acquisition can be
considered complete.

In any case, the results of the present study indicate that
phonology is not fully preserved in WS and should not be
considered a relative strength compared to lexical development,
as some initial studies had suggested (Udwin and Yule, 1990;
Volterra et al,, 1996). Similar results have been reported in the
case of morphology, which also leads to question its intactness
and typicality (Diez-Itza et al., 2017, 2019).

The persistence of phonological processes in adolescents
and adults with WS could be related to the atypical phonological
processing reported in previous studies (Majerus et al., 2003;
Majerus, 2004). In this regard, Huffman (2019) also found that
articulatory accuracy was closely associated with phonological
processing, intellectual abilities, and lexical abilities. The
strength in pseudoword repetition tests, which are at the
level expected for chronological age, suggests that STM is
not impaired in WS, unlike in Down syndrome (Jarrold and
Baddeley, 2001). However, the persistence of processes might
be consistent with the hypothesis of a dissociation between
short-term and long-term memory in the verbal domain (Vicari
et al, 1996b). Previous results, including also phonological
awareness tasks, point to more complex cognitive, prosodic,
and lexical factors, which determine less finely grained and
abnormally structured phonological and lexical representations
(Laing et al., 2001; Bohning et al.,, 2002; Majerus et al., 2003;
Stojanovik, 2010). In TD children and adults, links between
cognitive and linguistic processing demands and speech motor
performance have been identified, whereby the phonological
processes observed may also be related to oral-motor difficulties
that adolescents and adults with WS still present (Nip et al,,
2009; Krishnan et al., 2015).

Quantitative differences: Frequency of
processes

Participants in the WS groups showed a higher frequency
of omission than the children in the normative TD groups,
including deletion of singletons both in onset syllable positions
and in final word coda positions, which may have additional
morphophonological developmental implications (Levy and
Eilam, 2013). Spanish has a complex morphology where
omissions or substitutions of final word sounds may have an
impact on inflection in most word categories, especially in verbs.
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In fact, adolescents with WS presented a higher frequency of
morphological omission errors than 5-year-old TD controls
matched on verbal age (Diez-Itza et al., 2019).

The children with WS tended to omit all phoneme
subclasses more frequently than 3-year-old TD children,
although the differences were not statistically significant for
voiced stop and liquid consonants, which was unexpected
considering that unvoiced stops are less marked and
cross-linguistically earlier acquired, i.e., less complex (McLeod
and Crowe, 2018). In previous studies, mismatch patterns in
tautosyllabic consonant clusters were more common when C1
was voiced (in Spanish, 13 tautosyllabic consonant clusters are
possible: /p, t, k, b, d, g, f/ + /liquid/). Voiced stops are more
marked and, from a sonority hierarchy approach, closer to C2
liquid consonants, therefore the cluster reduction patterns were
considered to follow the principle of retaining the less sonorous
consonant (Pérez et al., 2018; Vergara et al.,, 2021).

The higher frequency of vowel omission observed in the
two groups with WS compared to their respective normative
TD groups may be considered an atypical feature. In addition,
a significantly higher frequency of liquid consonant omissions
in the group of adolescents and adults with WS than in
the 5-year-old TD normative group may suggest a deviant
developmental trajectory. In this group, frequency of omissions
of voiceless stop, nasal and fricative consonants may be
interpreted as reconverging with the normative group, thus also
following a non-linear trajectory of phonological development.
The results of this study were partially consistent with
those of Diez-Itza et al. (2021) who observed that children
and adolescents with Down syndrome presented atypically
more omission processes than their 3-year-old TD controls.
A substantial portion of the segmental omissions corresponded
to codas in medial and final position, which were significantly
more frequent in participants with Down syndrome.

The frequency of metathesis was also atypically higher in
the group of children with WS compared to the 3-year-old
TD children, while in the group of older individuals it no
longer differed from the 5-year-old TD children. Early case
studies of children with WS have already referred to examples of
metathesis as distinctive phonological errors of this syndrome,
which was also documented when compared to other syndromes
(Volterra et al., 1996; Diez-Itza et al,, 1998; Hidalgo, 2019;
Hidalgo and Garayzabal, 2019).

It is important to point out the possible effect of the
elicitation method, as Diez-Itza et al. (2021) observed that
children and adolescents with Down syndrome presented a
higher tendency for the omission of segments in spontaneous
speech than in articulation tests. Conversely, they found a lower
tendency for substitutions in spontaneous speech, consistent
with the findings of the present study, where participants
with WS did not differ from TD children in consonant
substitutions. Nevertheless, they presented a significantly higher
frequency of vowel substitutions than TD children, which can
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be also considered an atypical feature in WS, since single
vowels (i.e., simple syllable nuclei) usually appear to be already
acquired in Spanish typical late phonological development
(Diez-Itza et al, 2001). The striking fact that the study
by Hidalgo (2019) did not observe final coda omissions
(i.e., final consonant deletions) in any participant with WS
also suggests greater facilitation in whole-word structure
production when it is elicited through tests of articulation.
The tendency for omissions observed in the participants
with WS in the present study could therefore be related
to the elicitation method, since spontaneous speech involves
prosodic, articulatory, and linguistic planning factors quite
different from picture naming. Nonetheless, production errors
are much less frequent in WS than in Down syndrome,
so speech intelligibility is rarely affected in this population,
which usually shows a slowed speech rate (Semel and Rosner,
2003; Kumin, 2006; Setter et al., 2007; Crawford et al., 2008;
Barnes et al, 2009; Hargrove et al, 2012). In any case, an
early and continued speech therapy intervention that addresses
specific problems in phonological production of people with
WS and an improvement of the home literacy environment,
also considering speech rate, should not be omitted (Mervis and
Velleman, 2011; Ranzato et al., 2021).

Qualitative differences: Profiles of
percentage distribution of processes

In addition to the quantitative differences observed,
the study of relative frequencies further suggests that late
phonological development in WS may not follow an entirely
linear trajectory. Intersections between the profiles of relative
frequency between the groups of children and older individuals
with WS might suggest that the trajectories from the first
stage to the final stage of late phonological development
is toward reduction in the proportion of omissions and
increase in the proportion of assimilation and addition
processes. Such hypothesized trajectories are in line with
the observed differences between TD normative groups and,
therefore, the profiles of adolescents and adults with WS
and 5-year-old TD children appeared to be quite close,
suggesting that the trajectory observed in WS would correspond
to the typical evolution from the expansion stage to the
resolution stage in late phonological development. These
results are consistent in part with those of Martinez and
Diez-Itza (2012), who observed that assimilations tended to
persist as errors of processing in the last stage of typical
development.

However, the profiles of relative frequency presented an
atypically higher percentage of omissions in the group of
children with WS than in the normative group of 3-year-old
TD children. Accordingly, the percentage of substitutions in
the WSI group was low, so that the profiles of both groups

Frontiers in Psychology

38

10.3389/fpsyg.2022.992512

intersected at those points, suggesting that the children with
WS may still be in an earlier stage, since in typical late
phonological development an emergent process is observed in
which substitutions tend to increase and omissions to decrease
during the expansion stage (Vergara et al., 2021).

Differences became more apparent in the profiles of the
subclasses of processes. Syllable structure subclasses showed
intersecting profiles in the WS groups, with a relatively lower
percentage of final consonant deletion and a relatively higher
percentage of vowel cluster reduction (diphthongs) in the group
of adolescents and adults with WS, which is in line with the
profiles of the TD normative groups in the respective stages of
expansion and resolution.

However, striking asymmetries were also found in the
profiles of the WS groups when compared with the TD
groups: the WS children presented a much lower percentage of
consonant cluster reduction than the 3-year-old TD children,
which contrasts with the high percentage of final consonant
deletion. It is important to note that the present study as the
previous one by Martinez (2010) included both tautosyllabic
and heterosyllabic consonant clusters, which were also fully
described in Diez-Itza and Martinez (2004). In contrast, a
more recent study including non-linear analyses, where a
brief description of the Spanish phonological system can
be found, focused only in tautosyllabic clusters (Vergara
et al, 2021). The observed profile of early acquisition of
consonant clusters indicates an asynchronous development
since the accurate production of consonant clusters is typically
protracted in late phonological development and it is commonly
impaired in speech disorders (McLeod et al, 2001; Pérez
et al,, 2018; Vergara et al, 2021). The profile of adolescents
and adults with WS reconverges in this respect with that of
the group of 5-year-old TD children, suggesting an atypical
trajectory (Becerra and Mervis, 2019). However, the persistent
deletion of final consonants remains a divergent feature in
the profile of older individuals with WS, and this should be
investigated in relation to the atypical morphophonological
difficulties noted in some studies (Levy and Eilam, 2013;
Diez-Itza et al., 2017).

There were also marked differences in the profiles when
the relative frequencies of substitutions and omissions were
analyzed. In the group of adolescents and adults with WS, a
lower percentage was observed in the substitutions of voiceless
stops, with a higher percentage of processes in voiced phonemes,
in concordance with a typical trajectory also observed in the
profiles of the TD controls (Vergara et al., 2021). The profiles
of children with WS showed a higher percentage of vowel
substitutions than those of 3-year-old TD children, which
might be considered an atypical feature, as studies suggest that
single vowels are acquired in the early stages of phonological
development (Smith, 1973; Bosch, 2004). A relatively high
percentage of vowel substitution processes is maintained in
the WS2 group, although it also corresponds to a relative

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.992512
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

Pérez et al.

increase of vowel substitutions in the normative TD2 group.
This observation is consistent with that of Donegan (2013),
who suggests that there is greater vowel variability in children
than is usually considered and this is explained by both
phonetic and prosodic factors. It seems that vowels play a
different role than consonants in language acquisition and
they are related to prosody and the organization of syntactic
constituents (Hochmann et al,, 2011), so vowel substitution
processes may be associated with the prosodic difficulties
observed in WS (Stojanovik, 2010; Martinez-Castilla et al,
2012).

Regarding the subclasses of omission processes, the profiles
of older individuals with WS showed significant reductions in
the percentages of omission of voiceless stop, nasal, and fricative
consonants, suggesting non-linear trajectories across stages of
phonological development. In addition, the profiles of children
with WS showed a lower percentage of fricative consonant
omissions and higher percentages of omission of single vowels,
voiceless stops, and nasals than those observed in the normative
3-year-old TD group, which again points to atypical features
in WS late phonological development. The older individuals
with WS presented a profile of relative frequency of omissions
that also diverges from that of TD 5-year-old children, where
higher percentages of liquid consonant and single vowel
omissions were observed.

The results of the present study therefore reveal that, beyond
the observed parallels, which suggested different stages and
non-linear trajectories in late phonological development in
both WS and TD, partially deviant profiles also appear when
comparing the relative frequencies of the processes of the
WS groups and their respective normative TD groups. These
qualitative differences could be interpreted as atypical patterns
in the profiles of individuals with WS with respect to what would
be expected based on the stages of phonological development.
Thus, phonological development across late stages might not be
explained merely as a delay, i.e., only in terms of quantitative
differences in frequency of processes based on chronological age.
Atypical trajectories of development in individuals with WS and
cross-syndrome differences have also been described at other
levels of language such as morphology, prosody, lexical abilities,
and pragmatics (Thomas and Karmiloff-Smith, 2003; Levy and
Eilam, 2013; Diez-Itza et al., 2019, 2022).

Furthermore, adolescents and adults with WS, while they are
in some respects at the same stage of resolution as 5-year-old
TD children, exhibit an asynchronous and atypical persistence
of certain processes suggesting that they have completed late
phonological development without full mastery of phonology.
This may be due to atypical phonological processing, inaccurate
representations in long-term memory, or factors related to oral-
motor development that require further investigation (Laing
et al., 2001; Bohning et al., 2002; Majerus et al., 2003; Majerus,
2004, Nip et al., 2009; Krishnan et al., 2015).
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Individual differences and modal
profiles: Cluster analyses

The individual profiles based on relative frequencies of
processes were compared by cluster analysis and it was observed
that most individuals with WS presented modal profiles,
i.e., adjusted to the mean of their group, for the different classes
of processes. However, important individual differences also
emerged, as previous studies had observed in conversations
of people with WS (Stojanovik, 2006). These differences were
in the direction of greater divergence from the profiles of
the normative TD groups, expanding the atypical features
of late phonological development in WS. Moreover, modal
profiles were not always represented in the different classes of
processes by the same participants, indicating a great complexity
where individual differences interact with developmental
trajectories.

In the more detailed analysis of the differences and
similarities in the individual profiles of the subclasses of
processes, it was observed that most of the children with
WS presented a modal profile in syllable structure and
omission processes. However, the case of the oldest participant
in this group was an outlier in both classes of processes,
diverging from the profiles of the normative TD group
and the older participants with WS. She also diverged
from the group in the profile of substitution processes,
being the only case outside the modal profile in all classes
and subclasses of processes. This may be interpreted as
suggesting that because of her older chronological and
verbal age she no longer represents the first stage of
late phonological development in WS, but perhaps the
intermediate stage of stabilization that was not captured in
the present study.

The group of adolescents and adults with WS showed
greater heterogeneity so that, in the profiles of all the subclasses
of processes, the modal group did not include a majority
of cases. This could be related to the fact that they are at
a different stage of development and have a wider range
of chronological age and verbal age. Among the extreme
cases, the most outstanding were: the one with the highest
verbal age who showed very atypical profiles of syllable
structure and substitution processes; the one with the highest
chronological age and the lowest verbal age, with a high
proportion of vowel omission processes, typical of earlier
stages; and the only case that was not included in any of
the modal profiles and that also only presented substitution
of liquid consonants. These results suggest that verbal age is
a factor that may determine not only quantitative differences
in phonological production but also greater complexity and
qualitative differences in the classes and subclasses of processes.
However, non-verbal abilities, gender, or schooling could also
account for individual differences.
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Limitations of the study

It is necessary to recognize several limitations in the present
study. The sample size was small due to the difficulty of
recruiting participants with this relatively rare syndrome and
of applying a naturalistic methodology, more complex than
the use of articulation tests, although it might be considered
sufficient for a first exploratory study, taking into account
that the word samples analyzed were large (more than 40,000
word tokens, and almost 10,000 word types). As shown by
the analyses of individual differences, the chronological and
verbal age ranges are too wide and not having separated groups
for adolescents and adults is also a limitation. Future studies
should better adjust the age of the groups and exclude atypical
cases. The computation of the frequency of processes on the
total number of tokens, instead of on the total number of
word types, although providing control over the size of the
individual samples analyzed, may in some cases overestimate
the phonological index, computing the same error several times,
or underestimate it, in those cases with more lexical diversity.
Although the procedure followed in transcription and coding
assured a high level of interrater reliability, the study lacked a
numerical index to properly account for this potential source of
error. Since the elicitation method could influence the results,
it should be recommended to combine spontaneous speech
assessment with articulation tests in future studies. Non-verbal
abilities (e.g., short and long-term memory) and other factors
such as word frequency and word length also may have had
effects on phonological production that were not controlled for
in this study, although it should be noted that the use of the
words in spontaneous speech guarantees that they are part of
the vocabulary of the participants.

Conclusion

The present exploratory study of late phonological
development in WS suggested that children between 3 and
8 years of age and adolescents and adults between 14 and
25 years of age are at different stages of late phonological
development. The frequency of phonological processes of the
group of children with WS was comparable to that of 3-year-old
TD children, implying that both would be at the same first
stage of late phonological development (namely, the expansion
stage). Older individuals with WS presented a much lower
frequency of processes, similar to that of 5-year-olds in the
last stage of phonological development (namely, the resolution
stage). However, phonology no longer seems to be developing
in the adolescents and adults with WS, whose phonological
processes would therefore be persistent and independent of
chronological age. Moreover, their marked age asynchrony of
more than fourteen years with the TD normative group does
not make it suitable to describe these persistent phonological
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difficulties in terms of delayed or protracted phonological
development, nor the fact that they presented a frequency of
phonological processes above that expected for their verbal
lexical age. In contrast, children with WS showed a certain rate
of phonological development that tends to bring them closer
to the level expected for their verbal age, although with an
asynchrony of almost 3 years below their chronological age.

These asynchronies are associated with atypical features
in the phonology of individuals with WS that were revealed
in both quantitative (frequency) and qualitative (proportion)
assessments of phonological processes. Although the profiles
were partially coincident with those of TD children, they
also presented specific features, which were more evident
when the subclasses of processes were analyzed in detail. The
analysis of the underlying processes, especially in substitutions
and omissions, revealed specific and complex phonological
profiles in both groups of participants with WS. Individual
differences tended to increase the divergence from the typical
developmental profiles, being more salient in the group of
adolescents and adults with WS, although participants who
suited the average profile of the group predominated. The
greater tendency to omissions in all syllable positions, including
final codas, can be considered atypical and characteristic of WS
at all ages, and may also be related to morphological processes.
However, it is possible that this finding was in part influenced by
the elicitation method based on spontaneous speech, as has been
observed in Down syndrome.

The results of this study, although requiring further
research, provide some new insight into atypical and
dynamic phonological developmental trajectories in WS.
Chronological and verbal age account for individual differences
in phonological production, although other variables including
short and long-term memory should be analyzed in future
studies. The findings may also have clinical implications for
speech intervention in this population requiring continued
specific assessment and treatments adapted to the emerging
characteristics of their phonological profiles throughout
childhood, adolescence, and into adulthood.
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Angela Celebre
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The current study investigated the predictive ability of language knowledge
and reported strategy use on reading comprehension performance in English-
speaking monolingual and bilingual students. One hundred fifty-five children
in grade 4 through 6 (93 bilinguals and 62 monolinguals) were assessed
on receptive vocabulary, word reading fluency, reading comprehension, and
reading strategy use in English. An additional 38 adult bilinguals (i.e., English
Language Learners) were assessed on the same measures. Although, the
bilingual adult group and bilingual children had significantly lower English
vocabulary knowledge relative to the monolingual children, the bilingual adults
exhibited reading comprehension performance that was on par with the
monolingual children; both groups outperformed the bilingual children. This
discrepancy was accounted for by reported strategy use, wherein bilingual
adults reported more inferencing, more connecting between sections of
text and more reference to the text structure than the children. Reported
strategy use also accounted for unique variance in reading comprehension
performance above and beyond the contributions of English vocabulary
knowledge and word reading fluency. Findings highlight the strategies that
successful readers report and emphasize the value of promoting effective
strategy selection in addition to language instruction in the development of
reading comprehension skill.

bilingualism, reading comprehension, reading strategies, children, English language
learner

Introduction

By definition, bilinguals divide their language exposure between two languages.
Consequently, they have fewer opportunities to develop proficiencies in each language,
and often exhibit weaker second language reading comprehension performance than
native speakers of that language (e.g., Aarts and Verhoeven, 1999; Geva and Farnia,
2012; Raudszus et al., 2021). However, reading comprehension success also depends on
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deploying strategies to extract meaning from print (McNamara,
2012). For bilinguals, it may be especially important to use
strategies to offset weaker second language (L2) knowledge
(Koli¢-Vehovec and Bajsanski, 2007). In the current study, we
investigated how three groups of readers reported their use of
reading comprehension strategies in English and whether this
reported strategy use predicted reading comprehension success.

Unfortunately, the reading comprehension achievement
gap between monolingual readers and L2 readers can widen
throughout elementary school (e.g., Droop and Verhoeven,
2003; Farnia and Geva, 2013; Raudszus et al., 2021). In
Canada, Farnia and Geva (2013) reported that unlike their
monolingual peers, the growth trajectory for L2 learners’ reading
comprehension performance leveled off from Grade 4 to 6.
Droop and Verhoeven (2003) also reported stronger reading
comprehension in monolinguals relative to their bilingual peers
from grade 3 to 4 in the Netherlands. These differences may
be problematic given the importance of reading comprehension
for both school and career success (August and Shanahan,
2006). Key then, is to understand the locus of these reading
comprehension differences and provide instruction to address
students’ literacy needs.

The predominant approach to understanding reading
comprehension is to examine the relative contributions of
component skills. Arguably, the Simple View of Reading model
(SVR; Hoover and Gough, 1990) is the most widely cited
framework of reading comprehension development. In the SVR
model, reading comprehension is the product of decoding ability
and linguistic comprehension (D x LC = RC). Decoding refers
to word recognition processes (e.g., using grapheme-phoneme
correspondences), whereas linguistic comprehension refers to
the skills necessary to understand language (e.g., vocabulary,
syntax, grammar, discourse processes). Several studies have
confirmed the importance of both language knowledge and
decoding ability for successful reading comprehension (See
Castles et al., 2018 for a review). Indeed, reading comprehension
success is unlikely if one of these components is missing or weak
(Joshi and Aaron, 2000).

Differences in linguistic comprehension have been isolated
as the main source of reading comprehension language
group differences. In Droop and Verhoeven (2003), bilinguals
exhibited faster word decoding than their monolingual peers
but poorer language proficiency and reading comprehension
performance. Likewise, Geva and Farnia (2012) reported no
word reading differences between groups despite weaker reading
comprehension performance and syntax knowledge in English
second language learners. Raudszus et al. (2021) found that L2
readers with high vocabulary knowledge showed comparable
reading comprehension growth relative to high vocabulary
L1 readers. In contrast, L2 readers with low vocabulary
exhibited less reading comprehension growth than monolingual
readers who also had weak vocabulary knowledge. Importantly,
Bialystok et al. (2010) have reported a consistent 9-point
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difference on a standardized English vocabulary measure
between monolinguals (N = 966) and bilinguals (N = 772) who
were between the ages of 3 and 10 years old in Canada. Such
findings support Droop and Verhoeven’s proposal that group
differences in reading comprehension are affected by language
knowledge in a top-down fashion, as opposed to bottom-up
word decoding.

Importantly, as age increases, language knowledge becomes
a better predictor of reading comprehension success than
decoding ability (Gough et al., 1996; Storch and Whitechurst,
2002; Proctor et al., 2006; Gunnerud et al., 2022). Proctor
et al. (2005) found that with sufficient L2 decoding ability, L2
vocabulary is the critical variable for L2 reading comprehension
outcomes. For adults, decoding ability is often not a predictor of
reading comprehension performance (e.g., Landi, 2010; Friesen
and Frid, 2021). Babayigit and Shapiro (2020) reported that
both English vocabulary and grammar knowledge are strong
predictors of English reading comprehension performance
and should be strongly targeted for L2 instruction. A
meta-analysis demonstrated that several studies report that
language comprehension skills are stronger predictors of reading
comprehension in the L2 than in the L1 (Melby-Lervag and
Lervag, 2014). Taken together, these findings indicate that these
language skills need to be supported and/or offset in bilingual
students’ education.

Although language variables have received the most
attention, more recent work has expanded the scope of reading
comprehension predictors to include cognitive (e.g., working
memory; Farnia and Geva, 2013), affective (e.g., motivation, e.g.,
Cho etal., 2019) and meta-cognitive measures (e.g., van Steensel
et al,, 2016). In their Reading Systems Framework, Perfetti and
Stafura (2014) identify knowledge (e.g., vocabulary), processes
(e.g., decoding) and cognitive abilities (e.g., executive functions)
as reader variables that underlie reading comprehension success.
However, reading is dynamic, and individuals modify their
reading behaviors as a function of the nature of the text
and their reading goals (Rand Reading Study Group, 2002).
Presumably then, effective strategy selection in response to the
reading demands is also a critical ability for consistent reading
comprehension success.

The current study examined whether the type of strategies
used by L2 readers and monolinguals predict reading
comprehension success beyond what is accounted for by
traditional language measures. We focused on strategy use
for several reasons. First, as noted by Afflerbach et al. (2008),
reading strategies are “deliberate, goal-directed attempts
to control and modify the reader’s efforts to decode text,
understand words and construct meanings of texts” (p. 368).
Thus, they are subject to explicit instruction from teachers
and strategies can be targeted for improvement. Second,
reading comprehension strategy instruction is integral to most
language arts curriculums. However, strategies are often listed
without identifying which strategies may work together or
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be most effective to retain content (e.g., Ontario Ministry of
Education, 2006). Finally, a meta-analysis found that L2 strategy
instruction produces small to moderate effect sizes and that
several variables impact the strength of the outcomes, including
strategy selection itself (Plonsky, 2011). Here, our focus is on
identifying reading comprehension strategies that are correlated
with reading comprehension success to help inform effective
strategy selection.

Reading strategies have been categorized in several ways
(e.g., Mokhtari and Reichard, 2004; Plonsky, 2011). Here we
focus on strategies that can be used during reading. For
example, Block (1986) divided strategies into general and local
strategies. General strategies included prediction, identifying
text structure, questioning, and using background knowledge.
Local strategies pinpoint particular parts of texts and include
paraphrasing, rereading, questioning the meaning of a clause
or a sentence, and questioning the meaning of vocabulary.
Janzen and Stoller (1998) also identified a set of strategies which
included predicting, asking questions, checking predictions,
or looking for answers to questions, connecting the text to
the prior knowledge, summarizing, connecting within the text,
and recognizing text structure. The current study adopted the
approach of looking at several of these individual strategies
(see Supplementary material) because these strategies are often
emphasized in both curriculum documents (Ontario Ministry of
Education, 2006) and consequently, in language classrooms.

In the monolingual literature, higher-order processes have
been found to predict reading comprehension success. For
example, Oakhill et al. (2003) followed monolingual children
from ages 7-10. Inferential ability, comprehension monitoring
ability and knowledge of text structure at age 7 and 8 predicted
reading comprehension success at age 10. Good comprehenders
also analyze arguments found in text, utilize background
knowledge (Saricoban, 2002), and pose questions (Yopp, 1988).
Engaging in visualization has also been shown to result in
reading comprehension gains (Pressley, 2000; Erfani et al,
2011). Importantly, poor language proficiency may be offset by
engaging in some of this effective strategy use (Carrell, 1989;
Padrén, 1992; Koli¢-Vehovec and Bajsanski, 2007; Friesen and
Haigh, 2018).

Effective reading strategy use in L2 has been studied
using both questionnaires (e.g., Mokhtari and Reichard, 2004;
Afsharrad and Benis, 2017; see Friesen and Frid, 2021 for a
brief review) and think-aloud protocols (e.g., Jiménez et al,
1996; Chamot and El-Dinary, 1999; Park and Kim, 2015).
Work with adults has typically favored using questionnaires.
Although questionnaire data is easier to collect, data is based
on respondents’ reflections of their strategy use and may not
be accurate (Brown, 2017). These retrospective meta-cognitive
processes may also be beyond the capabilities of young readers
to evaluate. We favor the think-aloud procedure where readers
report their thought processes during reading because rich
descriptive data is captured online (Chamot and El-Dinary,
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1999). Although there are concerns that readers are only
reporting a subset of their strategy use and that comprehension
may be altered, think-alouds do enable insight into the types of
strategies a reader is able to access during online processing.

In a literature review, Brantmeier (2002) summarized that
successful L2 adult readers prefer top-down strategies such as
integrating distinct parts of text, referring to text structure, and
making links to background knowledge, whereas less successful
readers used more bottom-up strategies such as rereading and
identifying lexical problems. In a think-aloud study, Lin and
Yu (2015) found that more proficient L2 adults engaged in
more effective and varied strategies that were aimed toward
comprehension in their L2, whereas less proficient L2 users
were focused on language-oriented strategies. More proficient
L2 readers asked more questions, paraphrased more, translated
more, and used more contextual cues than the less proficient
bilingual readers.

A few think-aloud studies have been conducted with
children as L2 readers. One main concern with this work
is that sample sizes are often small. For example, Park and
Kim (2015) examined strategy use with four L2 learners
of English in Grade 4 or 5. Students used a dialogic
approach where students spoke aloud to others to engage
in meaning-making. They posed questions, made inferences,
relied on previous knowledge, and drew conclusions. In
another example, Jiménez et al. (1996) compared eight good
L2 readers with three poor L2 readers on their think-
aloud strategies. Good L2 readers translated text, resolved
unknown vocabulary, monitored comprehension, connected
text to previous knowledge and made inferences/conclusions.
Poor L2 readers identified unknown words but did not attempt
to determine their meaning. In Garcia and Godinas (2017)
work, Grade 5 bilinguals with more L2 proficiency used
more varied strategies, generated more plausible inferences,
referred to background knowledge, paraphrased, and monitored
comprehension more than the students with less L2 proficiency.
Although these studies are informative, it is not clear
whether the strategies explained unique variance in reading
comprehension performance in bilingual readers that was not
accounted for by their language abilities.

Work by Frid and Friesen (2020) examined which reading
strategies were related to reading comprehension success in
French Immersion students in Grades 4 and 5. These students
present a unique population since English is L1, but L1
reading instruction begins in Grade 4. Participants predicted
and generated inferences more in LI. They summarized
and referred to unknown vocabulary more in L2 than LI.
Additionally, reliance on inferencing behaviors and text analysis
accounted for unique variance in reading comprehension
performance in each language. A similar emphasis on these
strategies was reported by Friesen and Frid (2021) in a
study that addressed the same questions in English-French
bilingual adults.
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The current study

The current study asked (1) whether strategy use differed as
a function of language experience by comparing performance
across three groups of English speakers and (2) whether
strategy use accounted for unique variance in the reading
comprehension performance beyond language knowledge (i.e.,
receptive vocabulary and word reading fluency). To our
knowledge, this is the first study to compare L2 children with
both age-matched monolingual children and language-matched
L2 adults. The monolingual children and bilingual children
differed in their English vocabulary knowledge, enabling us
to draw conclusions about the role of language in reading
comprehension performance. In contrast, the bilingual adults
had the same degree of English vocabulary proficiency as
the bilingual children but differed in their reading experience
from both groups of children, enabling us to examine the
role of greater literacy expertise in reading comprehension
performance. By making these comparisons, we can gain
insight into the importance of both language proficiency and
reading experience on reading comprehension performance and
strategy use.

Both language measures and strategy use were assessed
and used as predictors of reading comprehension performance.
Think-aloud reponses were coded for ten strategies (i.e.,
reference to vocabulary, reference to text structure, reference
to background knowledge, connecting to texts or previous
think-alouds, summarizing, necessary inferences, elaborative

inferences, questioning, predicting, and visualizing).
Necessary inferences were drawn conclusions required
to maintain text cohesion. Elaborative inferences were

reasonable conclusions based on the text but unnecessary
full
descriptions and examples). We asked whether monolingual
English and English
reported similar reading strategies to construct meaning

for understanding (see Supplementary material for

readers second language readers
from text. We also asked whether individual reading

strategies and language abilities uniquely account for
reading comprehension success in all three groups. Ideally,
knowledge about how second language learners process text
will serve to support reading comprehension development in

struggling readers.

Method

Participants

Participants were 155 students in Grades 4 to 6 from a
large school board in Ontario, Canada. Of these, 93 students
were bilingual with English as one of their languages (Mage
= 10.6, SD = 1.0; 52 females) and 62 students were English
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TABLE 1 Means and standard deviations (in parentheses) for
background and language measures for each group.

Measures Monolingual Bilingual Bilingual
children children adults

Questionnaire measures

English AoA (in years) - 3.5 (3.0)* 8.8(2.7)

Other language proficiency ratingb - 7.6 (2.6) 8.9 (2.6)

Language use (speaking)® 1.0 (0.1) 4.2 (2.0) 3.5(1.5)

Language use (reading)® 1.0 (0.1) 2.0 (1.3) 1.8(1.2)

English language measures

141.0 (22.3)¢

103.0 (25.4)
12.3 (4.4)

114.6 (37.5) 119.1 (21.0)
96.8 (30.8) 103.3 (20.2)
95(5.6)  12.1(2.7)

Receptive vocabulary (max. 204)
Word reading fluency (max. 167)

Reading comprehension (max. 24)

Participants tested in the first cohort are missing this data (~ a third of participants).
bRalting scale from 1 to 10 (where 1 is poor & 10 is native-like).

Rating scale from 1 to 7 (where 1 was all English and 7 was all other language).

dAs a point of comparison, 141 is equivalent to a standard score of 106 based on
monolingual norms.

monolingual speakers (Mage = 10.7, SD = 1.0; 37 females).
To be classified as bilingual, students had to speak a language
other than English in the home; English was learned either
both in the home and school, or just in school. On average,
bilingual children had 4.5 years (SD = 1.9) of English schooling
compared to 5.7 years (SD = 1.0) for monolingual children.
Home languages of the bilinguals were Albanian (2), Amharic
(1), Arabic (42), Bengali (1), Bosnian (2), Chinese (12), Dari
(1), Hindi (1), Khmer (1), Korean (7), Kurdish (4), Pashto (2),
Portuguese (1), Punjabi (2), Russian (1), Sindhi (1), Tagalog
(1), Tamil (1), Turkish (1), and Urdu (5). Parents reported
that bilingual children spent an average of 5.0 (SD = 7.2)
hours reading in English outside of school per week, whereas
monolingual children spent an average of 7.2 (SD = 13.8)
hours per week. Bilingual children read for an average of
2.1h (SD = 4.2) in their other language. Parents reported
that their child preferred to read in English [bilinguals: 4.4
(SD = 0.98), monolinguals: 4.5 (SD = 1.4)] on a five-point
scale where 5 was strongly agree (see Table 1 for additional
demographic information).

An additional 38 sequential bilingual adults also participated
(Mage = 25.2, SD = 3.7; 36 females). Adult participants were
all born outside of Canada and had been in Canada for an
average of 9.7 months (SD = 3.7). First languages included
Chinese (35), Farsi (1), Malay (1), and Persian (1). Participants
were completing a graduate degree (35 were enrolled in a
Teaching English to Speakers of Other Languages program).
Participants reported reading in English an average of 18.4h
per week (SD = 12.5) and in their first language an average
of 14.6h (SD = 10.5) per week (see Table 1 for additional
demographic information).
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Measures

Language experience questionnaires (parent
version & adult version)

The parental questionnaire included rating scales for their
child’s understanding and speaking ability in their non-English
language, questions about language use in the home, and about
the child’s reading preferences. The adult questionnaire asked
participants about language dominance, language proficiency
and language use. Both questionnaires also asked about the Age
of Acquisition for English (AoA) defined as when the participant
started learning the language. Note the scales for proficiency and
language use were different in each questionnaire and have been
transformed to be on the same scale for ease of interpretation in
Table 1.

Receptive English vocabulary

Receptive vocabulary was assessed using the Peabody Picture
Vocabulary Test (PPVT-III: Form A; Dunn and Dunn, 1997).
The test is designed for ages 2.5-90+ years old. In each
trial, four images were presented, and an auditory word
was heard. Participants selected the picture that matched the
word. Items are ordered by word difficulty and standard
administration follows basal and ceiling rules. Within the
sample, the Spearman-Brown Split-test coefficient was 0.99
for the children and 0.96 for the adults. Raw scores were
used rather than standard scores, since absolute vocabulary
knowledge is appropriate to make group comparisons and for
regression analyses.

Word reading fluency

English word reading fluency was assessed using the Test of
Word Reading Efficiency (TOWRE; Torgesen et al., 1999). The
TOWRE includes sight word reading efficiency (104 words) and
phonemic decoding efficiency (63 pseudo-words). Participants
read as many items as possible in 45s for each subtest. Inter-
rater reliability was calculated on a subset of participants (25%
of child data and 38% of adult data). For the children, agreement
was 0.98 on the words and 0.92 on the non-words. For the adults,
agreement was 0.98 and 0.91, respectively. The raw total for both
measures were added together and was used in the analyses as a
measure of word reading fluency.

Reading comprehension and strategy use task
Reading comprehension and strategy use were assessed
using four texts taken from the Gray Oral Reading Test
(GORT—4th Edition, Form B, Wiederholt and Bryant,
2001). Standard administration of the GORT-4 involves the
individual reading texts aloud and responding to multiple-
choice questions. Entry points are determined based on an

Frontiersin Psychology

48

10.3389/fpsyq.2022.986937

individual’s age. Basal and ceiling rules are applied for both
fluency and comprehension. Since our focus was not on reading
fluency but strategy selection, standard administration was not
employed; participants read texts silently. The reason GORT-4
texts were selected is because they provided 14 developmentally
sequenced texts for ages 6-18 years. Texts 6, 7, 8, 9, were selected
as being age-appropriate for Grades 4 through 8. Text 5 (~
grade 3 level) was used as an exemplar. The texts averaged 119.8
words (SD = 25.4) and 8.25 sentences (SD = 1.3) each. Two
texts were narrative (i.e., one about a turtle on an adventure
& one about shipwrecked siblings) and two were expository
(i.e., one about problems faced by farmers & one about Harriet
Tubman). The range of texts were selected to address concerns
about floor/ceiling effects within any one group. Importantly, to
compare strategy use and reading comprehension performance
directly among groups and avoid confounds based on the
materials, the same texts were employed for all participants.
Given this decision, a valid concern is how students’ language
proficiency impacts their performance. This concern was
addressed by measuring word reading fluency and receptive
vocabulary knowledge, and then accounting for them in the
analyses of reading comprehension performance.

Each text was divided into four sections of approximately
two sentences each. Participants read the first section silently
and then hit the spacebar. A beep prompted a think-aloud
response. To facilitate think-aloud behaviors, participants were
provided with a list of 10 sentence starters (e.g., This is what
is happening..., I wonder..., I predict...) that corresponded
with the critical strategies. Think-aloud exemplars for a sample
story were presented to familiarize the participants with the
procedure. Once they had completed their first think-aloud,
participants hit the spacebar to continue to the next section
and earlier sections remained on the screen. When participants
completed their final think-aloud, they pressed the spacebar to
continue to the comprehension questions. Since the study’s goal
was to examine the association between text comprehension and
strategy use (and not readers’ ability to search the text for the
correct answers), participants did not have access to the text
for the comprehension questions. Participants were invited to
complete the think-alouds in their preferred language.

Although each text from the GORT-4 had five multiple
choice questions,

researcher-generated open-ended

comprehension  questions were employed. Open-ended
questions require readers to rely on their mental representation
of the text to generate the answers (Collins et al, 2018).
Additionally, they avoid the high cognitive load associated
with comparing answers in a multiple-choice format (Collins
et al, 2018). Each text had three questions that required
either providing information found directly in the text (literal
questions), generating a necessary inference (i.e., for text
cohesion, a reader must make an inference that is not explicitly
stated but is assumed by the author) or generating elaborative

inference (an inference is made, but it is not necessary to
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understand the text). For example, in a text about the difficulties
growing crops. Readers were asked the literal question “what
did the farmers do to protect their crops?” the necessary
inference question: “why were the farmers concerned about
their crops? and elaborative inference question “how do you
think the farmers feel?” To increase the likelihood participants
understood and were able to respond to the questions, the
examiner offered to read the questions aloud and participants
were invited to respond in their preferred language.

Think-aloud data coding

Audio recordings of the think-aloud data were transcribed
and coded for ten strategies (see Supplemental material for
examples of each strategy in a think-aloud). Only one participant
responded in a language other than English and their responses
were translated to English. Each participant had four think-
alouds per text and raters identified and tallied tokens of
strategies in each think-aloud. Two raters met to calibrate their
coding. To ensure coding remained consistent, think-alouds
were examined in small batches (~10 participants at a time). In
the child dataset, to verify the inter-rater reliability of the coding
scheme, the second rater independently rated 30% (N = 48)
of the participants. First and second raters’ profiles of strategy
use were compared (see below); However, the second rater
reviewed the coding for all think-alouds, and the finalized coding
was based on agreement from both coders. The procedure
was slightly different for the adult data. Here, the primary
rater’s coding was verified by a second rater to finalize coding
and a third rater independently coded a data subset (42%; 14
participants) for reliability.

To gain a profile of strategy use, frequency was calculated
by tallying the number of times each strategy was identified
for each participant. Inter-rater reliability was computed on the
strategy profiles. Total count inter-observer agreement (Cooper
et al, 2007) is the percentage agreement for each strategy
(agreement/agreement + disagreement) averaged across each
participant. Overall agreement was 80% in both the child and
adult coding. Agreement of around 80% has been previously
observed for think-aloud data (Chamot and El-Dinary, 1999).
Finalized coding was based on the consensus of two raters.
Importantly, the relative use of each strategy was captured by
each rater. There was an average correlation of 0.89 between
raters in the child data and 0.88 between raters in the adult data,
indicating that raters were similarly distinguishing high users of
a strategy from low users of a strategy.

Reading Comprehension responses were scored on a scale
of 0 to 2 (0 being incorrect, 1 being incomplete correct answer, 2
being complete correct answer). A scoring rubric was constructed
for each question. For example, participants had to identify
the two issues mentioned in the text about why farmers were
concerned about crops (e.g., insects and weather) to receive
two points. Identifying only one problem resulted in a single
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point. Similarly, in response to how farmers protect their
crops, mentioning chemicals got a single point, stating that
these chemicals were used to kill insects received two points.
One rater initially scored each question, and their scoring was
confirmed by a second rater. Disagreements were discussed
and the rubric was refined if necessary and applied to all
responses. Answers to the same question were compared directly
to ensure similar responses were assigned the same scores.
Responses from a randomly selected subset of participants
(35%) were re-coded by a third rater using the rubric and 86%
agreement was achieved. There were 3 questions per story with a
potential maximum score of 24. A single score was generated
since reading comprehension assessments regularly report a
single score and include questions that require both literal and

inferential information (Eason et al., 2012).

Procedure

Ethics approval was obtained from the university’s non-
medical research ethics review board and subsequently by the
school board research committee. Data was collected in the
spring (at the end of the academic year) of two consecutive
school years from two separate cohorts. Following consent,
each participant completed testing sessions individually. For the
children, testing occurred in their school in a quiet space and
was conducted over two sessions for ~30 min each. In the first
session, students did the vocabulary measure (i.e., PPVT) and
the word reading fluency measure (i.e., TOWRE). In the second
session, they completed the reading comprehension task. Of
note, these tasks were part of a larger test battery in the schools.
For the adults, the testing session took place at the University in
a single session.

Results

The descriptive statistics for language measures are reported
in Table 1. All values are raw scores. A multivariate analysis of
variance with receptive vocabulary, total word reading fluency
and reading comprehension scores as dependent measures
was conducted. The analysis met the assumptions for no
multicollinearity. The Mahalanobis distance revealed one outlier
that was subsequently removed from the multivariate analysis.
Box’ M and Levene’s tests were significant, indicating that the
assumption of normality was violated. To address this concern,
Pillai’s trace was used and a p-value of 0.001 was set for both the
multivariate and univariate analyses (Allen and Bennett, 2008).

The multivariate analysis revealed an overall main effect
of language group, F(6, 376) = 7.32, p < 0.001, nlz, = 0.11.
Univariate ANOVAs (analysis of variance) revealed that group
differences were present in the receptive vocabulary measure,
F(2, 189) = 14.94, p < 0.001, nj = 0.14, and the reading
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TABLE 2 Mean and median sums of strategy use as a function of language group.

Strategies Monolingual children
Mean (SD) Median
Vocabulary 0.7 (1.7) 0.0
Text Structure 0.5 (1.0) 0.0
Necessary Inferencing 7.7 (5.4) 6.0
Elaborative Inferencing 7.0 (6.7) 5.0
Connecting 1.0 (1.3) 1.0
Summarizing 3.8 (4.1) 2.0
Background Knowledge 2.5(3.6) 1.0
Predicting 4.9 (4.7) 4.0
Questioning 3.1(4.8) 1.0
Visualizing 1.9 (3.6) 0.0

Bilingual children Bilingual adults
Mean (SD) Median Mean (SD) Median
1.8 (3.7) 0.0 0.3 (0.5) 0.0
0.7 (1.5) 0.0 1.9 (2.0) 1.0
6.9 (5.5) 6.0 14.3 (6.0) 14.0
7.4(7.2) 5.0 10.5 (4.6) 10
1.0 (1.5) 0.0 2.7 (2.2) 2.0
5.4 (5.7) 3.0 5.7 (4.5) 5.0
1.5(2.5) 1.0 2.3(L.7) 2.0
3.1(3.8) 2.0 4.0(32) 4.0
22(3.6) 1.0 2.1(2.6) 1.0
13(2.7) 0.0 0.8 (1.6) 0.0

Bolded values indicate which strategies differed among groups and which group used the strategy significantly more than at least one other group.

comprehension measure, F(2, 189) = 9.10, p < 0.001, n}Z,
0.09, but not in total word reading fluency, F(2, 189) = 1.79,
p = 0171, n}% = 0.02. Sheffe post-hoc comparisons found that
for receptive vocabulary, monolingual children outscored both
the bilingual children, p < 0.001, and the bilingual adults, p
< 0.01. No differences were observed between bilingual groups
on vocabulary knowledge, p = 0.75. In contrast, on the reading
comprehension measure, no differences were observed between
the monolingual children and the bilingual adults, p = 0.91.
However, both groups outperformed the bilingual children,
ps < 0.02. Of note, average reading comprehension scores of
~50% appear to be low, but do in fact reflect that, on average,
participants were providing partially correct answers.

Strategy recruitment

Table 2 reports the means, standard deviations, and medians
for each strategy type by group. The distributions violated the
assumption of normality and therefore Kruskal-Wallis H non-
parametric tests were conducted on each strategy by language
group. There were eight significant Kruskal-Wallis H tests:
reference to vocabulary, XZ(Z) =7.11, p < 0.05, reference to text
structure, x 2(2) = 23.57, p < 0.001, necessary inferencing, x2(2)
= 35.16, p < 0.001, elaborative inferencing, x>(2) = 16.01, p
< 0.001, connecting, x2(2) = 23.99, p < 0.001, summarizing,
X2(2) = 6.84, p < 0.05, reference to background knowledge,
X2(2) = 6.98, p < 0.05, and predicting, )(2(2) =684, p <
0.05. No main effect of group was observed in visualizing or
questioning, ps > 0.05.

Post-hoc
revealed that for reference to vocabulary, the bilingual children

comparisons using Bonferroni adjustments

reported marginally greater use of this strategy than the

bilingual adults, p = 0.07, but not significantly more than
0.11. Adult bilinguals reported

monolingual children p
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significantly more reference to text structure, ps < 0.001, as well
as greater use of necessary inferencing, ps < 0.001, elaborative
inferencing, ps < 0.01, and connecting, ps < 0.001, that both
child groups; no differences were observed between child groups
on these strategies, ps > 0.05. For summarizing, the bilingual
adults reported this strategy significantly more often than the
monolingual children, p < 0.05, but not the bilingual children,
p > 0.05. For background knowledge, bilingual adults expressed
more reference to background knowledge than bilingual
children, p < 0.05; no other group differences were observed on
background knowledge. For predicting, monolingual children
reported marginally greater use than bilingual children (p =
0.06) but no difference from bilingual adults, p > 0.05.

Predictors of reading comprehension
success

Table 3 reports the bivariate correlations of reading
comprehension with both language measures and strategies
for each group and for the full sample. Partial correlations are
also reported to examine whether the relationships between
reading comprehension and strategy use remain when the
influence of age, English receptive vocabulary and word reading
are removed. For all groups, vocabulary correlated significantly
with reading comprehension. Total word fluency correlated
significantly with reading comprehension for the children
only. Reference to text structure, connecting and necessary
inferencing were all correlated to reading comprehension
in each group. However, for the monolingual children, the
effects disappeared for text structure and connecting when
language measures and age were partialled out. Additionally,
some differences across groups were observed. Elaborative
inferencing was a significant correlate in the children but
not the adults. Visualizing was significantly correlated for
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TABLE 3 Correlations of language measures and strategy use with RC scores for all three language groups.

Measures Monolingual children Bilingual children Bilingual adults Full sample
Bivariate Partial Bivariate Partial Bivariate Partial Bivariate Partial
Age 0.39** — 0.51** — —0.01 — —0.02 —
Language measures
Vocabulary knowledge 0.66*** — 0.77+%* — 0.48** — 0.73%%* —
Word fluency total 0.65* — 0.61*%* — 0.12 — 0.55%* —
Strategies
Text structure 0.26* 0.07 0.52%%* 0.39* 0.43** 0.42% 0.41* 0.33**
Connecting 0.33** 0.19 0.48*** 0.34** 0.52** 0.47** 0.42%* 0.320*
Necessary inferencing 0.47+%* 0.30* 0.66*** 0.39*** 0.50** 0.45** 0.55%** 0.40***
Elaborative inferencing 0.520* 0.44** 0.55%** 0.42* 0.18 0.33 0.49* 0.44%*
Visualizing 0.26* 0.27* 0.20 —0.09 0.15 0.27 0.21%* 0.11
Vocabulary 0.04 0.04 0.03 0.26* 0.28 0.23 —0.04 0.20%*
Background knowledge 0.17 0.11 0.27%% 0.29%% 0.12 0.05 0.23%* 0.18*
Summarizing 0.03 0.09 0.14 0.13 0.38* 0.33 0.09 0.17**
Questioning 0.31* 0.19 0.23* 0.18 —0.15 0.01 0.22*%* 0.17*
Predicting 0.14 0.23 0.16 —0.15 0.29 0.32 0.19** 0.04

*p < 0.05, **p < 0.01, **p < 0.001. Bolded values denote significant correlations.

the monolingual children, whereas vocabulary and use of
background knowledge were significant for the bilingual
children in the partial correlations. Summarizing, questioning,
and predicting were not significant partial correlates with
reading comprehension for any groups. Taken together, as a full
sample, most strategies correlated with reading comprehension
to some degree, with the strongest correlations observed for
inferencing behaviors, making connections within the text and
commenting on text structure.

For the full sample, hierarchical linear regression analyses
were performed to examine how strategy use accounted for
reading comprehension beyond age, vocabulary knowledge and
word reading fluency. To reduce the number of predictors,
decrease any multiple collinearities and to determine the
relationship between strategies themselves, a principal
component factor analysis was conducted. The KMO measure
of sampling adequacy value was 0.63 and deemed adequate.
Four factors were generated that accounted for 65% of the
variance. See Table 4 for the four-factor structure. Factor 1
consisted of making connections within the text and reference
to text structure and necessary inferencing. It was called
textbase strategies since these strategies involved making
sense of the meaning units within the text itself. Factor 2
included reference to vocabulary, reference to background
knowledge and questioning. This factor was named accessing
knowledge since these behaviors involved accessing both lexical
and semantic knowledge. It was often done in the context
of questioning the text. Factor 3 was called elaboration as it
pertained to elaboration both in terms of inferences but also in
terms of creating visual imagery. Finally, Factor 4 (Prediction)
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TABLE 4 Factors analysis components for the predictor variables.

Construct Text Accessing Elaboration Prediction
base knowledge
Connecting 0.86 0.08 0.05 0.13
Text structure 0.81 0.09 —0.13 —0.03
Necessary inferencing 0.64 —0.24 0.44 —0.22
Vocabulary 0.08 0.66 —0.20 —0.20
Background knowledge  0.21 0.65 0.11 0.16
Questioning —0.15 0.62 0.16 0.07
Elaborative inferencing ~ 0.49 0.18 0.60 —0.04
Visualization —0.12 0.03 0.85 0.02
Predicting 0.20 —0.14 0.05 0.87
Summarizing 0.37 —0.34 0.12 —0.68

Bolded values indicate that this variable loaded onto the corresponding factor.

consisted of prediction behaviors and failures to summarize.
Here, readers were not engaged in behaviors grounded in the
text but were anticipating upcoming events or information.
Age, vocabulary, and word fluency were entered in the initial
step of the hierarchical regression model (Core model) followed
by the four strategy factors in the second step (Full model)
using the enter input method. The model assumptions were
met (e.g., appropriate sample size for number of predictors,
no multicollinearity). Table 5 reports the core and full models.
Both models were significant: core model, R = 0.76, F(3,
188) = 89.68, p < 0.001; full model, R = 0.85, F(7, 184)
= 67.92, p < 0.001. The full model accounted for 71% of
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TABLE 5 Reading comprehension regression models for the full
sample.

Predictors b SE [} t Sig.

Core model

Constant —3.20 1.11 —2.88 0.004
Age —0.015 0.005 —0.13 —2.66 0.008
Vocabulary knowledge 0.09 0.008 0.63 11.03 < 0.001
Word fluency 0.04 0.010 0.23 4.02 < 0.001
Final model

Constant —-0.92 0.983 —0.94 0.35

Age —0.001 0.005 —0.009 —0.21 0.83

Vocabulary knowledge 0.076 0.008 0.511 9.76 < 0.001
Word fluency 0.025 0.009 0.139 2.90 0.004
Textbase 1.65 0.219 0.340 7.52 < 0.001
Accessing knowledge 0.660 0.190 0.136 3.47 < 0.001
Elaboration 0.954 0.202 0.197 4.72 < 0.001
Prediction —0.088 0.197 —0.018 —0.446 0.656

the variance in reading comprehension scores, an increase of
13.2% from the core model. The positive regression weights
for vocabulary knowledge and word fluency remained when
strategy use factors were input; age was no longer a significant
predictor. Textbase, Accessing Knowledge and Elaboration were
all significant positive predictors of reading comprehension
scores with textbase strategies accounted for the most variance
followed by Elaboration and then Accessing Knowledge.

Discussion

The present study investigated the relationships between
reported strategy use, language knowledge and reading
comprehension in three groups. Of interest was (1) how groups
differed in their reported strategy use, (2) which strategies
were associated with reading comprehension performance
and (3) whether reported strategy use could explain unique
variance in reading comprehension performance not explained
by language variables. By including the three groups with
different levels of language proficiency and reading experience,
we gained insight into these variables’ contributions to
strategy use and reading comprehension success. We found
that bilingual adults reported more inferencing behaviors,
references to text structure and connecting behaviors than
the children. Monolingual children made marginally more
predictions than their bilingual peers. Finally, although
receptive vocabulary knowledge and word reading fluency
predicted reading comprehension scores, several strategy factors
also accounted for unique variance in reading comprehension

scores, with an emphasis on textbase strategies. Such findings
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highlight the contributions of strategic behaviors to reading
comprehension success.

Our results are consistent with the SVR model (Hoover and
Gough, 1990). Both word reading fluency and vocabulary were
significant predictors of reading comprehension performance.
Notably, word reading fluency was correlated with reading
comprehension performance for the children only. This finding
is consistent with work demonstrating that word reading
abilities play a unique role earlier in reading comprehension
development (e.g., Storch and Whitechurst, 2002; Proctor et al.,
2006; Gunnerud et al., 2022) but less so for adults (Landi, 2010).
However, increased word reading automaticity in the bilingual
adults is an unlikely explanation since no differences in word
reading fluency were observed among the three groups. A more
likely possibility is that since our reading task was not speeded,
adults modulated their reading speed better than the children.

Higher English receptive vocabulary was associated with
better reading comprehension outcomes for all groups. This
finding was consistent with previous research (e.g., Kendeou
et al., 2009; Babayigit and Shapiro, 2020; Raudszus et al,
2021). Receptive vocabulary was among the strongest correlates
of reading comprehension success for each group and as
expected was the best predictor in the regression model. Of
note, consistent with Melby-Lervag and Lervag’s (2014) meta-
analysis, vocabulary knowledge was a stronger predictor in
for the bilingual children in their L2 than the monolingual
children in their L1. Given that overall, our bilingual children
had less English vocabulary knowledge, it is not surprising
that the monolingual children produced higher reading
comprehension scores; less L2 vocabulary knowledge makes
reading comprehension tasks more challenging for second
language learners (Melby-Lervag and Lervag, 2014).

In general, the monolingual and bilingual children reported
similar strategies with some subtle differences. Monolingual
children tended to state more predictions, whereas the bilingual
children made more references to vocabulary words. Notably,
these results are consistent with Frid and Friesen (2020)
who observed that French Immersion students reported more
predicting in their dominant language and referred more to
vocabulary words in their non-dominant language. Jiménez
et al. (1996) noted that identifying vocabulary words and
summarizing are often recruited more in a less proficient
language. Nonetheless, the overall similar pattern of reported
strategy use among groups suggests that the main reason for the
reading comprehension differences was due to English language
proficiency, where receptive English vocabulary was used as a
proxy here.

A comparison of the bilingual children and adults on
language measures provides insights into differences in reading
comprehension success. Despite being older, the bilingual
adults did not differ from bilingual children on receptive
English vocabulary knowledge but did outperform the bilingual
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children on reading comprehension. The lack of difference
in English receptive vocabulary is likely because the bilingual
children had spent significantly more time in an Anglophone
community than the bilingual adults. The adults, in contrast,
had significantly more overall literacy experience. They learned
to read in their L1 and could use reading strategies to offset
their lack of L2 knowledge. The benefit of strong L1 abilities
has been originally detailed by Cummins (1981) in his linguistic
interdependence hypothesis. Higher-order reading strategies
learnt in the L1 can be used in L2 (assuming a minimum level of
L2 proficiency). This common underlying proficiency presumes
that academic competencies are shared across languages and
that individuals can draw on higher-order skills such as analysis,
integration, and reasoning in both languages. In contrast, the
bilingual children were primarily developing reading skills and
higher-order strategies in their L2 (as opposed to their L1)
alongside their monolingual peers.

An examination of reported strategy use provides insights
into why bilingual adults outscored the bilingual children
on reading comprehension. The bilingual adults reported
significantly more necessary inferences, elaborative inferences,
reference to text structure and connecting behaviors than both
groups of children. Importantly, these behaviors were correlated
with reading comprehension in each group, providing evidence
that overall greater use of these strategies likely facilitated
reading comprehension in the bilingual adults. Likewise, these
strategies were critical in accounting for unique variance in
reading comprehension performance in the full sample. Of note,
in Friesen and Frid (2021) when presented with challenging texts
at and above their reading levels, English-French bilingual adults
also greatly relied on making inferences. Unlike the current
study, they also tended to favor more summarizing statements;
likely to confirm their understanding.

Taken together, these behaviors are necessary to construct
a comprehensive mental representation of the text. As
described in the Construction-Integration Model (Kintsch,
2005), readers need to generate and select relevant inferences,
and then integrate these meaning units by making connections.
Additionally, the ability to identify the text structure enables
a reader to create a scaffold on which to insert newly
generated information (Gernsbacher et al., 1990; Cain, 2010).
Readers who are aware of the text structure can anticipate
upcoming information and then organize the information for
later retrieval. A clear mental representation of the text involves
understanding the relationship between ideas and organizing
these ideas; doing so, enables better retrieval, and consequently,
better reading comprehension performance.

Despite some overall group differences, there was also
variability in reading comprehension performance within
each language group. From an educator’s perspective, an
understanding of which strategies are associated with reading
success may be sufficient for the classroom. The bivariate
correlations in Table 3 provide insight into the likelihood
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that students will be successful on a subsequent reading test.
Indeed, it was making connections, generating inferences and
reference to text structure that are all markers of subsequent
reading comprehension success for all readers. Looking for these
behaviors during independent or guided reading may serve
as a diagnostic or formative assessment of effective strategy
use as readers build toward reading comprehension success.
Importantly, individual strategies are not used in isolation
and may be associated with each other in readers’ repertoires
(Frid and Friesen, 2021). Thus, isolating significant strategy
use demonstrates that strategy use accounts for reading success
beyond what is accounted for by language measures. This is
important given previous work has failed to isolate unique
contributions of strategy use and language ability (e.g., Lin and
Yu, 2015; Garcia and Godina, 2017). Here we observed that
strategy use accounted for significant variance on top of the
language measures.

Inferencing behavior was a significant correlate of reading
comprehension performance. The robust nature of these
findings highlights the importance of generating inferences
as part of developing a situation model (i.e., a meaning-
based representation that links text content to the reader’s
previous knowledge). Indeed, previous work has isolated offline
inferential abilities as predictors of reading success (e.g.,
QOakhill et al, 2003; Ahmed et al., 2016). Raudszus et al.
(2019) reported that the ability to build a situation model
accounted for significant variance in reading comprehension
beyond linguistic and cognitive predictors in both bilingual
and monolingual Grade 3 students. Here we demonstrate
that greater articulation of inferences during reading is also
associated with better performance on a subsequent test that
necessitates this inferential knowledge. Importantly, directly
teaching inferential skills has been shown to improve reading
comprehension performance (Silverman et al., 2014). Silverman
et al. (2014) found that teachers use of instruction that
targeted inferential comprehension was positively associated
with reading comprehension gains in both monolinguals and
bilinguals. Importantly, students should be taught how to engage
in effective think-alouds to promote effective strategy use (Kim
and Cha, 2015; Friesen and Haigh, 2018) and consolidate their
inferences into long-term memory.

In the regression analysis, three of the four strategy
factors were positively related to reading comprehension
performance. Like previous research (Frid and Friesen, 2020),
the factor associated with building a mental representation of
the text through constructing and integrating meaning units
(i.e., textbase) was the second strongest predictor of reading
comprehension performance after vocabulary knowledge.
Elaborative behaviors and accessing knowledge were also
associated with reading comprehension success but to a less
extent. Finally, predicting behaviors were not particularly
beneficial. These finding confirms previous work (i.e., Duke and
Pearson, 2009; Frid and Friesen, 2020), wherein predicting by
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itself was not a significant predictor of reading comprehension
success in children. Friesen and Frid (2021) reported that with
adults, there is a greater tendency to make both predictions and
then explicitly connect back to their predictions; this behavior is
associated with greater reading comprehension success.

Implications

Our results demonstrate that reported strategy use is
associated with reading success beyond language knowledge. Of
interest to educators is how to support the development of these
skills alongside language instruction. Given the rising numbers
of English language learners in schools (Census Canada, 2017),
an important avenue of future research will be to understand
how strategy use and language proficiency develop interactively
throughout schooling. Since English vocabulary knowledge
was strongly related to reading comprehension success for
all readers, continued language and vocabulary development
should facilitate reading comprehension success (see Babayigit
and Shapiro, 2020). However, explicit instruction on how to
utilize strategies together to build a mental representation of
the text is clearly warranted, particularly given the variability
in strategy use and reading comprehension performance within
all groups. One suggestion would be to jointly work on
gaining language proficiency and strategy use by scaffolding
language instruction (e.g., guided reading) to focus directly on
strategy development.

A few considerations become key when determining
what strategies to teach to support reading comprehension
performance. Our research and previous research have found
that questioning (e.g., Yopp, 1988), visualization (e.g., Pressley,
2000), and reliance on text structure (Oakhill et al., 2003) are
all associated with greater comprehension success. However, our
work demonstrated that these strategies were less frequently
reported and as such may have served as markers of
comprehension rather than fully realized strategies in the
readers’ repertoires (see also Frid and Friesen, 2020 and
Friesen and Frid, 2021). Consequently, there may have been
unrealized strategies that would have increased comprehension
performance that readers in general fail to report or to use.
For educators, assessing which strategies each individual student
is using becomes essential to understanding which strategies
require additional support and which strategies require direct
instruction (Friesen and Haigh, 2018).

Our implications should be considered in light of the study’s
limitations. The correlational nature of the current study makes
caution necessary in recommending specific strategies to teach
based on correlations or regression models. Likely, there is
a bidirectional relationship between reading comprehension
performance and reported strategy use, such that a reader’s
comprehension dictates the strategies that they can report.
But in return, the selection of effective strategies consolidates
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content in memory. Importantly, the act of doing a think-aloud
may increase processing beyond what is expected during silent
reading. For some readers, this opportunity may be beneficial
for reading comprehension. However, for others doing think-
alouds may negatively impact comprehension, particularly if
respondents were not employing strategies that supported
consolidating content in memory. Future research could
examine how strategy use reported in think-alouds are related to
performance on a different reading comprehension assessment
as this approach would reduce concerns about the think-alouds
impacting the assessment of reading comprehension ability.

Another concern is that a reader may choose to only report
a subset of their thoughts due to perceived time constraints. For
example, one possibility is that more successful comprehenders
are providing elaborative inferences because they have the
foundational skills (e.g., summarizing, drawing necessary
inferences) required to think beyond the text and consequently
elaborative inferencing stands as the representative of a group
of strategies. Thus, it is likely a constellation of strategic
behaviors that support comprehension. Indeed, findings from
both the current study as well as Frid and Friesen (2021) imply
that utilizing strategies in concert is particularly effective in
generating a comprehensive mental text representation upon
which to base reading comprehension performance.

An additional consideration for teachers is the selection
of reading comprehension test format and what knowledge or
skills in addition to reading comprehension that it may be
assessing. Unfortunately, research has demonstrated that even
with standardized measures, only moderate correlations exist
between test formats (Keenan and Meenan, 2014) and thus
tests tap into different underlying skills in addition to reading
comprehension (Spencer et al., 2019). For example, Carlisle
and Rice (2004) found that cloze test performance is associated
with semantic understanding at the sentence level rather than
at the text-level. Given that preferred reading comprehension
questions require students to draw on a deeper understanding
of the text (Spencer et al, 2019), we selected to use open-
ended questions that required drawing conclusions to be
successful, and subsequently found that reliance on inferencing,
connecting, reference to text structure was particularly fruitful
for our reading comprehension measure. It remains to be seen
if reliance on these strategies would be as successful with other
response formats. Ideally, educators should be mindful of the
alignment between the reading comprehension strategies they
are teaching and how they are assessing students’ understanding.

In conclusion, the current study was able to identify

that
two ways.

underlie  successful
This
first, by examining strategy differences between groups
that

or reading comprehension performance.

reported  strategies reading

comprehension in was accomplished,

were matched on either

vocabulary  knowledge
this
question was addressed by examining which strategies were

Secondly,

associated with reading comprehension performance and
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which strategies accounted for unique variance beyond
vocabulary knowledge, age and word reading fluency.
Strategies that enabled readers to identify implicit meaning
(i.e., inferences), integrate meaning across the text (i.e.,
connections) and organize their knowledge (i.e., reference
to text structure) served readers best in encoding and

retrieving knowledge.
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How does bilingual experience
influence novel word learning?
Evidence from comparing L1-L3
and L2-L3 cognate status

Heng Xue?!, Renhua Deng? Yanyan Chen?* and Wenxin Zheng?

*College of Education, Hebei Normal University, Shijiazhuang, China, ?School of Foreign
Languages, South China University of Technology, Guangzhou, China, *Sino-Danish College,
University of Chinese Academy of Sciences, Beijing, China

Bilingual experience exerts a complex influence on novel word learning,
including the direct effects of transferable prior knowledge and learning
skill. However, the facilitation and interference mechanism of such influence
has largely been tangled by the similarity of the previously learned word
knowledge. The present study compared Chinese-English bilinguals’ paired-
associate learning of nonwords in logographic and alphabetic writing systems.
The logographic nonwords resemble the form and meaning of L1 Chinese
words in varying degrees, being cognates, false cognates, or non-cognates
of Chinese. The alphabetic nonwords resemble the form and meaning of L2
English words, being cognates, false cognates, or non-cognates of English. The
learning sequence of logographic and alphabetic words was cross-balanced.
The learning results were measured in production and recognition tasks. As
for learning the logographic nonwords, both the recognition and production
results showed that cognates were learned significantly faster than the non-
cognates, and the false cognates were also learned significantly faster than
the non-cognates. This suggests stronger facilitation rather than interference
from L1 on novel word learning. As for learning the alphabetic nonwords, both
the recognition and production results revealed that cognates were learned
significantly faster than the non-cognates, but false cognates showed no
advantage over the non-cognates. This indicates that interference from L2 is
stronger than that from L1. Taken together, the results provide new evidence
for the dissociable facilitation and interference effects of bilingual experience.
These results carry potential educational implications in that learning novel
words depends on substantial bilingual experience.

KEYWORDS

bilingual experience, cross-linguistic similarity, facilitation, interference, L1-L3
cognate status, L2-L3 cognate status
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Introduction

Bilingual experience is one of the main factors that makes
word learning different between bilinguals and monolinguals
(Del Pilar Agustin-Llach, 2019; Liu et al., 2020; Hirosh and
Degani, 2021). When learning a novel word, bilingual
experience mainly refers to bilinguals’ extensive experience of
mapping novel word form to known concept based on the
prior knowledge of the first language (L1) and the second
language (L2) as well as their accumulative learning skill of
form-meaning mapping (Bartolotti and Marian, 2017; Hirosh
and Degani, 2018). Though bilinguals have been found to
outperform their monolingual counterparts in vocabulary
learning, the bilingual experience of L1 and L2 can exert
facilitation or interference effects quite differently
(Kaushanskaya et al., 2012; Bartolotti and Marian, 2017).
However, the existing research on foreign vocabulary learning
is mainly based on the alphabetic writing system (e.g.,
Bartolotti and Marian, 2019; Zhang et al., 2019; Otwinowska
et al., 2020; Vanlangendonck et al., 2020). There are few
empirical studies on logographic writing system and even less
on both logographic and alphabetic writing systems (though
discussed by Ruan et al., 2017; Mok et al., 2018; Liu et al.,
2018; Richlan, 2020). Thus, the facilitation or interference
effect of bilingual experience may be tangled by the similarity
of writing systems (Eng et al., 2019; Jiang, 2021). In this study,
41 Chinese-English bilinguals participated in our experiment
to learn logographic and alphabetic novel words through
paired-associate learning and completed recognition and
production tasks to measure the learning outcomes (Marecka
etal, 2021). The logographic nonwords share different degrees
of form and meaning overlapping with L1 Chinese, such as “
JEZh > 1t refers to “wedding dress” in English and slightly
differs in radicals from the original L1 Chinese word “4§%)”
The alphabetic nonwords share different degrees of form and
meaning overlapping with L2 English, such as “pandda’” It
refers to “panda” in English but slightly differs in the spelling
of the original L2 word “panda” This study is unique as the
influence from L1 and L2 can be disentangled from learning
alphabetic or logographic novel words based on a within-
subject experiment design, contributing to identifying the
facilitative and interferent mechanism of bilingual experience

on novel word learning.

Learning novel words of different
cognate status

Learning a new word in a foreign language means acquiring
knowledge of the word form and mapping the form to the concept
(Schmitt, 2019; Nation, 2020). To measure the learning outcome
of such knowledge, both recognition and productive aspects are
assessed. The recognition task is used to access whether the
learner can recognize the form-meaning mapping of a word,
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whereas the production task evaluates the learner’s ability to
produce the word form. Existing studies have basically confirmed
that specificity, frequency, and word presentation have an impact
on novel word learning (Wang et al., 2020). Thus, it is necessary
to use nonwords or artificial words, controlling their semantic
specificity, logographic, and other essential information to study
the learning effect.

Words to be learned in a foreign language may share varying
degrees of overlap with the previously-learned words and thus
can be classified into three types of cognate status, i.e., cognate,
false cognate, and non-cognate (Simpson Baird et al., 2016;
Garcia et al., 2020). A cognate is a word whose form and
meaning are almost the same in two different languages, such
as the Chinese word “/Mji” and the Japanese word “/Najit”
(both refer to the meaning of “fiction”) as well as the English
word “actor” and the French word “acteur” (both refer to the
meaning of “actor”). False cognates refer to two words in
different languages that have quite similar forms but have
different meanings, such as the word “ X3~ in Chinese and
Japanese (refers to “big hands” in Chinese and “large
enterprises” in Japanese) as well as the word “magazine” in
English and “magasin” in French (it refers to “magazine” in
English and “shop” in French). Non-cognates are words that do
not share a significant formal similarity with L1 or L2 words.
Thus, the cognates are well-matched with the prior language
experience and the false cognates are the mismatched ones,
when non-cognates are used as baselines for comparison
(Iniesta et al., 2021; Marecka et al., 2021).

Cognate status is a well-explored topic in foreign language
learning (Van Hell and De Groot, 1998; Hirosh and Degani, 2018).
Studies have used non-identical spellings to replace identical
spellings in experiments to identify the word form learning more
precisely (Dijkstra et al., 2010; Arana et al., 2022). Cognates show
advantages over non-cognates in recognition and production
tasks in most studies (e.g., Lemhofer et al., 2004; Van Hell and De
Groot, 2008). Recently, the cognate facilitation effect has been
reported to be moderated by the bilingual experience (Iniesta
et al,, 2021). Cross-language orthographic errors have been
observed as evidence of cognate interference (Muscalu and Smiley,
2018). Besides, false cognates have also been used to clarify the
influence of the previously-learned form and form-meaning
mapping in bilingual experience (Marecka et al., 2021; Elias and
Degani, 2022). Bilingual experience brings in the transferable
knowledge and representations, and also the abilities to acquire
the knowledge and create the representations (Hirosh and Degani,
2021; Marecka et al, 2021). Nevertheless, the form-meaning
mismatch of false cognates inevitably costs extra efforts to
differentiate and re-match the form-meaning mapping (Janke and
Kolokante, 2015). Notably, the facilitation and interference from
a previously learned language can be interwoven, competing to
assist or hinder the novel word learning outcome. Therefore,
learning L1-L3 and L2-L3 false cognates, respectively, can help
explicate the subtle facilitation-and-interference mechanism of the
bilingual experience.
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Learning novel words with bilingual
experience

Bilingual experience is formed by the accumulation of
knowledge, acquisition, and regular use of two languages
(Kroll et al., 2014; Subramaniapillai et al., 2019). Hirosh and
Degani (2018) proposed a direct-indirect framework to clarify
the effects of bilingual experience on learning novel languages.
Direct effects include firstly those transferable knowledge and
representations from known languages, and secondly the
the the
representations. Indirect effects refer to the additional

abilities to acquire knowledge and create
mediating role of bilingual experience as an advantage in a
broader sense, such as cognitive and social abilities. Learning
novel words in additional languages involves both the direct
and indirect effects of bilingual experience. The direct effects
critically depend on the degree of cross-linguistic similarity,
i.e., the more similar the more direct effects (Antoniou et al.,
2015). Besides, the direct effects also depend on the status of
the two previously learned languages, i.e., the more frequently
a particular pattern of mappings is experienced, the stronger
learning advantage can be expected (Koda and Miller, 2018).
Nevertheless, the indirect effects mainly refer to the bilinguals’
learning advantage over their monolingual counterparts as
well as the developmental changes of multilingual language
learners. Therefore, in order to reveal the facilitation and
interference of the known languages on the to-be-learned
language, the direct effects should be the focus of research.
Studies so far provided little conclusive evidence on how
the bilingual experience facilitates or interferes with
subsequent word learning. Research has shown both L1 and
L2 benefit further word learning. Bartolotti and Marian (2017)
found that novel word learning benefited from both
L1-English and L2-German, in which participants used an
English keyword for Englishlike words and a German keyword
for Germanlike words. Besides, a novel word’s similarity to
both L1 and L2 did not provide an additional learning benefit.
The direct effects of bilingual experience may even be more
complex. Mulik and Carrasco-Ortiz (2021) compared the
phonological activation of L2 cognates and L1 cognates
through event-related potentials (ERPs). Their research found
that both L1 Spanish and L2 English facilitated learning novel
L3 Slovak words in similar behavioral results but with different
electrophysiological results. Evidence for a stronger facilitative
role of L1 originated mainly from translation-related research.
Hirosh and Degani (2021) found that bilinguals learned novel
words better through L1 translations rather than L2
translations. Bogulski et al. (2019) also found that bilingual
advantage in vocabulary learning depended on learning via
the L1 or dominant language because learning via the L1
allows bilinguals to engage regulatory skills that benefit
further vocabulary learning. Another line of research
concerned the interferent effect of the bilingual experience.
They found the L2 (status) effect rooted in the model of
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inhibitory control (Green, 1986, 1998; de Bot and Jaensch,
2015), which predicted the inhibition of the highly proficient
language (usually L1) to retrieve the less developed languages
(L2 and L3), thus leaving L2 and L3 in a competing condition
with L1.

Furthermore, the role of bilingual experience can
be tangled by the similarity among the languages learned and
to be learned. Extensive studies have investigated monolinguals
or bilinguals using alphabetic writing systems as L1 and even
L2 experience, but more attention has been recently paid to
those using logographic writing systems (see Table 1 for the
relevant articles retrieved from Web of Science since 2017).
Hsieh et al. (2017) found that although Japanese-Chinese
bilinguals have a bilingual automatic activation mechanism
similar to that of alphabetic bilinguals, the process of
logographic recognition requires more neural mechanisms for
semantic selection and suppression between cognates and false
cognates. Zhang et al. (2021) found that Chinese-Japanese
speakers’ cognate awareness systematically predicts the
vocabulary learning outcomes of Japanese words. Nevertheless,
there is still a lack of research on how orthographically
different L1 and L2, respectively, affect the learning outcomes
of novel words similar to either L1 or L2. It would be more
transparent to probe into the role of bilingual experience with
participants of different writing systems.

The current study

The current study explored the role of prior bilingual
experience in learning L3 alphabetic and logographic novel
words. To this end, we used a word-learning experiment in which
participants were continuously visually exposed to, tested on, and
provided feedback about the forms and meanings of the target
words (Marecka et al., 2021). Furthermore, we used artificially
created logographic and alphabetic nonwords to disentangle
L1-L3 cognate status and L2-L3 cognate status. The learning
process of alphabetic and logographic words was investigated
through cross-balancing within-subject design. Chinese-English
bilingual participants learned the nonwords through paired
pictures of objects which represented the novel words’ meanings.
The novel words included cognates, false cognates, and
non-cognates of the learners’ L1 Chinese and L2 English,
respectively. It has been reported that at least 6 to 16 encounters
with a word are needed to learn it (Nation, 2013). In our pilot
study, the participants showed a decline in attention after 10
times of learning. Thus, our experiment paradigm exposed
learners to each new word 9 times. The alphabetic and
logographic learning blocks were the same. All the participants’
learning sequences of alphabetic and logographic blocks were
balanced. At the onset of the study, participants were presented
with an exercise block to familiarize them with the production
and recognition tasks. Then participants were presented with
each target picture-word pair, one at a time. After this initial

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.1003199
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Xue et al.

10.3389/fpsyg.2022.1003199

TABLE 1 Major relevant articles concerning form-meaning mapping since 2017.

Author(s) Publication year Language experience Writing system  Results
L1 L2 L3 Recognition Production
Otwinowska and 2019 Polish English Same Translation:
Szewczyk C>NC>FC
Otwinowska et al. 2020 Polish English Same Cognate awareness did
not boost learning
cognates.
Marecka et al. 2021 Polish Nonword Same C>FCxNC C>FC>NC
Iniesta et al. 2021 Spanish English Same Word dictation task
English: C<NG;
Spanish: C>NC
Li and Golla 2021 Spanish English Same Naming: C>NC
Robinson Anthony 2022 Spanish English Same Language dominance
etal. was found to predict
crosslinguistic
(cognate) facilitation
from Spanish to
English.
Muylle et al. 2022 Dutch English Same C>NC
Allen 2019 Japanese English Different Cognate frequency
effect was found.
Zhang et al. 2019 Chinese English Different C>NC
Bartolotti & Marian 2017 English German Nonword Same C>NC C>NC
Cenoz et al. 2021 Basque Spanish English Same Cognate awareness did
not boost learning
cognates.
Hirosh and Degani 2021 Hebrew English German Different ‘With L2 translation With L1, L2

(Error rates):

C>FC>NC; with L1

translation (Error
rates, RTs):
translation (Error C>NC~FC;
rates): C>NC=~FC;

with L1, L2 translation

(RTs): C>FCxNC

C = cognate; FC = false cognate; NC =non-cognate; “>” means the performance is better.

offline presentation, the tasks started, and the participants
performed a series of production blocks interleaved with
recognition blocks (see Figure 1 for a schematic overview of the
paradigm design). In the recognition task, together with the
target picture, three distractors were also presented, i.e., a
semantic distractor, a graphic distractor, and a phonetic
distractor. After each trial, the participants were given feedback
on the accuracy of their response, so the production and
recognition blocks both tested and trained the participants. The
accuracy of the last round of the production task and the reaction
times (RTs) of the correct answers in the last round of the
recognition task was used for statistical analysis. One novel aspect
of our study is that we combined testing of the alphabetic and
logographic writing systems with the same participants, which
has rarely been done in experiments so far.
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Materials and methods
Experiment design

This experiment is based on the experiment designed by
Marecka et al. (2021), which examined the Polish natives learning
alphabetic nonwords. In the current experiment, Chinese-English
bilinguals learned both the alphabetic and logographic new words.
PsychoPy 3 (Peirce et al., 2019) was used to present the materials
on a computer screen, a computer keyboard was used to collect
the RTs in recognition tasks, and Han Wang electronic writing
tablet served to record the results in production tasks. In this
study, the dependent variables were the test scores of the results,
i.e,, accuracy in production tasks as well as RTs in recognition
tasks. The independent variables were word types (cognate, false
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FIGURE 1

A schematic overview of the paradigm design.

cognate, and non-cognate) and writing systems (alphabetic
and logographic).

The basic assumption of the research is that learners” prior
language experience may influence L3 vocabulary learning
differently. The learning outcomes of different word types should
be compared within the logographic or the alphabetic division to
reveal the language experience of L1 and L2. If L1-L3 cognates and
L2-L3 cognates are learned faster than L1-L3 and L2-L3
non-cognates respectively, the bilingual experience can be proved
to exert facilitative cross-linguistic influence independently. If
L1-L3 false cognates and L2-L3 false cognates are learned faster
than L1-L3 and L2-L3 non-cognates respectively, the bilingual
experience can be proved to exert more facilitative rather than
interferent cross-linguistic influence independently. If the patterns
of learning outcomes differ between the writing systems, the
bilingual experience can be proved to act in different modes.

Participants

Forty-one Chinese-English bilinguals aged from 18 to 25 were
recruited for this study. All participants have been learning
English at school since the age of 9 to 11. All participants did
LexTALE (Lemhofer and Broersma, 2012), a test of vocabulary
knowledge for speakers of English as a second or foreign language.
The results of LexTALE ranged from 43.75 to 87.5%, indicating
that participants’ proficiency ranged across three levels, i.e., upper
advanced, upper intermediate, and lower intermediate (Lemhofer
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and Broersma, 2012). They also finished a bilingual language use
profile (Gertken et al., 2014) to research their everyday language
use of alphabetic and logographic words. According to the
language use profile results, all participants used Chinese as the
dominant language.

Materials

Creating alphabetic stimuli

The target alphabetic stimuli were 24 nouns paired with
pictures (6 cognates, 6 false cognates, and 12 non-cognates of L2
English as shown in Supplementary material). Based on the 2000
common English nouns in the Chinese education curriculum, this
study selected nouns of 5 to 7 letters in length. By replacing,
adding, or subtracting one letter, the alphabetic stimuli were
words of 6 letters in length (Bartolotti and Marian, 2019). For
example, “banana” can be changed into “benana’” Firstly,
approximately 300 English nouns were selected. Next, the words’
concreteness and imageability were rated via a 5-point Likert scale
(5 indicates the most concrete or imaginable) by a group of 8
Chinese-English bilinguals who would not participate in the
following experiment. The concreteness or imageability ratings
lower than 4 were eliminated. Then the words were put into
CLEARPOND to search their frequency and neighbor size
(Marian et al., 2012). Those frequencies over 25 occurrences per
million and neighbor sizes over 4 were eliminated. Finally, their
Chinese translations were matched, and their translation

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.1003199
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Xue et al.

frequencies were log-transformed and controlled between 3.75 to
4.25 per million words in BLCU Chinese Corpus’, and their
translations were all two-character Chinese words. Only 30 nouns
were reserved as the alternative meaning of the 24 nonwords in
the experiment.

From the selected words, the 6 cognates and 6 false cognates
were randomly assigned. The 6 cognates were matched to their
original meaning in English. For example, “pandda” was assigned
as cognates, meaning “panda” The meanings of the 6 false
cognates were randomly selected among the 30 mostly concrete
and imaginable nouns rated previously. False cognates’ meanings
differed remarkably from their initial meanings.

A hundred nonwords with 6 letters were first generated and
their neighbor sizes were controlled to less than 4 in the ARC
nonword database (Rastle et al., 2002). The non-cognates were 6
non-wordlike non-cognates and 6 wordlike non-cognates based
on whether the form is similar to an English word. Finally, the
meaning of the words selected before (30 nouns) was randomly
assigned to the words generated in ARC.

Creating logographic stimuli

Similar to the alphabetic stimuli, the target logographic stimuli
were 24 nouns paired with pictures (6 cognates, 6 false cognates, and
12 non-cognates of L1 Chinese as shown in Supplementary material).
Based on the common Chinese nouns in the Chinese education
curriculum, this study only used the two-characters nouns as the
meaning of the 24 nonwords. Firstly, those frequencies were
log-transformed and controlled between 3.75 to 4.25 per million
words in BLCU Chinese Corpus. Next, the words concreteness and
imageability were rated via a 5-point Likert scale (5 indicates the
most concrete or imaginable) by a group of 8 Chinese-English
bilinguals who would not participate in the following experiment.
The rating of imageability and concreteness less than 4 were deleted.

From the selected words, the meaning of 6 cognates, 6 false
cognates, and 12 non-cognates was randomly assigned.
Non-characters were created by randomly combining the phonetic
and semantic radicals of the actual character stimuli following
orthographic rules (Yum et al,, 2014). Six cognates were created at
first. For example, the form of the cognate “/§%),” which is the
transformation of the “4§4),” was created by replacing the radical
2 into “/K” The form of the six false cognates was the same as the
cognates. Differently, false cognates’ meanings differed remarkably
from their initial meanings. For example, the false cognate “}¢)%”
means “ZL7” in the experiment, which is transformed from P>
by replacing “/K” into “#Z”” Twelve non-cognates were divided into
6 wordlike non-cognates and 6 non-wordlike non-cognates. The
wordlike non-cognates were transformed from a real Chinese word
by changing two or three radicals, while the non-wordlike
non-cognates did not follow the structure of Chinese words. The
orthographic neighborhood size of 18 nonwords (6 cognates, 6 false
cognates, and 6 wordlike non-cognates) was controlled between 20
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and 30 (Dong et al., 2015). In addition, all the nonwords’ strokes
were controlled between 11 and 26. Finally, Truetype, a special
character editing program in Windows 10, was used to present the
nonwords in picture format.

Selecting associative pictures

Pictures were selected to indicate the meanings of the 48
logographic and alphabetic stimuli. Another 130 pictures were
selected for the distractors in the recognition task. Pictures for
the logographic and alphabetic stimuli were used both in the
learning session and the recognition task in the test session.
Pictures for the distractors were used only in the recognition task.
All the pictures were from Cambridge online dictionary” and
Bing picture database’. The pictures were piloted through an
online translation task by 12 Chinese-English bilinguals who
would not participate in the formal experiment. Thus, the
pictures were validated that they were not ambiguous.

Procedure

Participants took part in a computerized word-learning task.
They were asked to learn 24 alphabetic nonwords and 24
logographic nonwords, respectively. The interval between the
alphabetic experiment and the logographic experiment was 1 day.
The sequence of the alphabetic experiment and logographic
experiment was balanced. The procedure could be divided into 4
parts, i.e., exercise trials, initial presentation block, production
block, and recognition block. The sequence of the alphabetic and
logographic experiments was balanced, and each participant’s
interval of the logographic and alphabetic experiment was 1 day.

The first block was the exercise trials. Five pictures were
displayed in the center of the computer one after another. Participants
were asked to write the correct word for the picture. It is similar to a
production task. Then 5 words were displayed randomly in the
center of the computer. Participants were asked to choose the correct
picture using the keyboard. It is similar to the recognition task. All 5
words were irrelated and were actual words paired with pictures.

The second block was the initial presentation block. All 24
nonwords were displayed on the screen randomly with the
pictures they represented. Before the presentation, the instruction
had told participants to memorize the nonwords. Participants can
press “space” to cut the instruction. Next, the screen presented
with fixation “+” for 500ms to remind participants to pay
attention. Then on the center of the screen presented a picture
with a nonword below it for 1,500 ms.

After the initial presentation block was the production
block. All 24 nonwords were displayed on the screen randomly
with the pictures. However, there was no time limit for it.
Participants were told to write the answer (nonword) as much
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as they could or leave them blank if they could recall nothing.
There was also a fixation pattern “+” for 500 ms before every
picture to remind them. If the answer was correct, the feedback
would present “Correct” for 500 ms, followed by the correct
nonword and the corresponding picture for 500 ms. If the
answer was wrong, the feedback would present “Sorry, you are
wrong.” for 500ms, followed by the correct nonword and
corresponding to the picture for 500 ms. It is worth noting that
only the alphabetic production task had the feedback but not in
the logographic production task because the computer could
not recognize the handwriting of logographic nonwords.

Next, was the recognition block. In the recognition block,
participants were told to choose the corresponding picture to
which the nonword refers. There were 4 kinds of pictures (see
Figure 2), i.e., target (the correct item), phonetic distractor (the
picture corresponding to the word which pronounces similarly to
the nonword), semantic distractor (the picture corresponding to
the word whose meaning is similar to the nonword), and graphic
distractor (the picture corresponding the word which looks like to
the nonword). They were randomly displayed on the nonword’s
top, left, down, and right. We counterbalanced the position of the
four categories of pictures across trials and blocks. The participants
were asked to press the arrow key to choose the picture. Each
nonword was presented for 4,000 ms, meaning that participants
must choose the answer in 4,000 ms or it would be regarded as
wrong. After that was feedback similar to the production block,
which included “Correct” or “Sorry, you are wrong?” for 500 ms
and the nonword with the correct picture for 1,500 ms. All 24
nonwords were in a random sequence.

The recognition and production test blocks were interleaved.
There were 4 loops, which means 4 production blocks and 4

10.3389/fpsyg.2022.1003199

recognition blocks. Participants learned the nonwords 9 times in
total (1 time in the initial presentation, 4 times in the production
block, and 4 times in the recognition block).

The authors of this article looked through every incorrect
response. Participants were interviewed after the experiments to
make sure of their performance. The questions asked are
presented below:

1. In the recognition task, why did you choose this
incorrect answer?

2. In the recognition task, was there any difference in learning
the alphabetic and logographic words? And why?

3. In the production task, what made you write the word in
this incorrect way?

4. In the production task, was there any difference in learning
the alphabetic and logographic words? And why?

Data analysis

Production data analysis (accuracy)

In the alphabetic production test blocks, this study calculated
the normalized Levenshtein Distance (nLD) between the correct
nonword and the nonword typed by the participants. The
Levenshtein Distance (LD) is a metric that indexes the total
number of insertions, deletions, and substitutions necessary to
transform one string of letters onto another (Levenshtein, 1966).
For example, the LD between the word “apple” and “epple” is 1
because they differ in one letter. The LD between the word “apple”
and “abble” is 2 because they differ in two letters. The nLD is the
LD between the two words divided by the number of target word

picture of target

FIGURE 2

alphabetic/logographic
target

picture of
phonetic distractor

picture of
graphic distractor

picture of
semantic distractor

The target, semantic distractor, graphic distractor, and phonetic distractor for the alphabetic and logographic nonwords.
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letters. For example, the nLD between the word “apple” (as the
target) and “aple” is 1/5. This study calculated the production score
using nLD.

In the alphabetic production test blocks, the score of every
nonword was the average of 4 production tasks™ scores. Every
production score could be calculated by nLD (production
score=1—nLD). For example, the nLD between the word “apple”
and “epple” is 1/5, and its production score is 4/5. The nLD
between the word “apple” and “abble” is 2/5, and its production

apple,

» <«

score is 3/5. If a participant wrote “abbla,” “abble;

» <«

appla;
his or her score of the word “apple” should be 0.7.

The scoring of the logographic production test was
performed similarly but adjusted to the features of logographic
words. Logographic words were firstly separated into characters,
and radicals of interweaved strokes formed each character.
Thus, According to Barcroft (2002), the scoring method was
adopted to consider partial correctness, i.e., the radicals. The
partly reproduced words were given 0.25, 0.5, or 0.75 based on
the radicals. The produced words were scored as 1. For instance,
the Chinese character “4%” could be divided into two radicals,
ie, “%” and “&” A two-character nonword “/§%4” could
be considered to disassemble into four parts, i.e., R
2 7 and “/b7 If the target word was wrongly written as “#§%5”
in the first production task and correctly written as it should
be in the remaining production tasks, the score would be 3/4 in
the first production task and 1 in each remaining production
task. The final score of this word production would be 0.94
(3.75/4).

Recognition data analysis (reaction time)

In the recognition test, both alphabetic and logographic
blocks measured the accuracy of response and its Reaction Times
(RTs) as the score of the recognition task. The RTs of every
nonword were log-transformed. To balance the speed and
accuracy, we only analyzed the correct-chosen nonwords. After
calculating all the words’ scores, the average score of cognates,
false cognates, and non-cognates were calculated.

Results

All relevant data, as well as analysis scripts, are available on the
OSF platform.*
Production blocks

Mixed model analyses were conducted on R software
(version 4.1.2; R Core Team, 2021), using Imer functions from

the Ime4 package (Bates et al., 2015). The models included
dummy-coded fixed effects of writing system as a
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within-subject variable (alphabetic vs. logographic, with
alphabetic set as the reference), word type also as a within-
subject variable (cognate, false cognate, non-cognate, with the
non-cognate set as the reference), and the interaction between
writing system and word type. The formula of the maximal

model was *

Imer[score.pro ~ word type writing
system + (1 + word type + writing system| Subject) + (1] Item)].
The word type and writing system were not set as random
slopes for item because an item was presented in one writing
system and one word type. The word type and writing system
were set as random slopes for subject because a subject
responded to two writing systems and three types of words.
The maximal model was fitted using the buildmer function in
the buildmer package (Version 1.3; Voeten, 2019) in R, which
uses the Imer function from the Ime4 package (Bates et al.,
2015). Using backwards stepwise elimination, the buildmer
function starts from the most complex model and
systematically simplifies the random structure until the model
converges. This resulted in a random intercept for word and
subject and a random slope for word type and writing system
over subject. The fixed part consisted of the writing system
(alphabetic vs. logographic), word type (non-cognate, cognate,
false cognate), and their interaction. Model formula is:
Imer([score.pro ~ word type * writing system + (1]
Item) + (1 +word type + writing system| Subject)]. Model
intercept reflects the score of the alphabetic non-cognates. The
model for the production block is presented in Table 2 (fixed
effects) and Table 3 (random effects). The outcome variable in
the model is the score for each item. In general, the ANOVA
shows the production task significantly differed between
logographic and alphabetic nonwords (F=261.58, p <0.001),
indicating that L1-L3 cognate status plays a different role from
L2-L3 cognate status. A simple effect (see Table 4) is tested
showing that cognates were learned significantly faster than
non-cognate in both the alphabetic block (estimate: 0.40,
SE=0.05, t=7.80, p<0.001) and logographic block (estimate:
0.63, SE=0.05, t=12.03, p<0.001). The major difference
between learning alphabetic and logographic nonwords lies in
L1-L3 and L2-L3 false cognates. As Table 4 shows, logographic
false cognates showed difference from non-cognates (estimate:
0.34, SE=0.05, t=6.69, p<0.001) while alphabetic did not
differ (estimate: 0.08, SE=0.05, t=1.53, p=0.14).

Figure 3 compares the score for the three word types in
alphabetic and logographic writing systems. Taken together, the
results in production tasks display the significant difference
between the two writing systems. Therefore, the results in
production task indicate that participants’ bilingual experience
facilitated the production of well-matched novel words, i.e., the L1
and L2 cognates. Furthermore, in learning the form-meaning
mismatched novel words, interference can be overcome by the
facilitation of the participants’ dominant language, ie., L1
Chinese; thus, the L1-L3 false cognates were learned faster than
the non-cognates. However, the facilitation and interference from
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TABLE 2 Fixed effects from linear mixed model of score with writing systems and word type as fixed effects in the production tasks.

Effect Estimate SE df t p
(Intercept) 0.49 0.04 74.10 13.24 <0.0017%**
Logographic vs. alphabetic -0.30 0.04 54.99 —6.72 <0.001%**
False cognate vs. non-cognate 0.08 0.05 44.26 1.52 0.13
Cognate vs. non-cognate 0.40 0.05 47.75 7.78 <0.001°7%%*
Logographic vs. alphabetic * false cognate vs. non-cognate 0.26 0.07 42.05 3.74 <0.001 %%
Logographic vs. alphabetic * cognate vs. non-cognate 0.22 0.07 42.06 3.17 0.002%*

#¥p < 0.01 and **¥p < 0.001.

TABLE 3 Random effects from linear mixed model of score with item
and subject as random effects in the production tasks.

Groups Name SD Variance ICC
Item (Intercept) 0.10 0.01 0.00
Subject (Intercept) 0.15 0.02 0.31
Writing system 0.11 0.01
(logographic)
Word type (false 0.06 0.00
cognate)
Word type (cognate) 0.09 0.01
Residual 0.18 0.03

L2 English were quite balanced in learning L2-L3 false cognates,
leaving no significant advantage in the production task.

Recognition blocks

The formula of the maximum model was Imer[RTs ~word

type
Subject) + (1] Item)]. The model selection process of recognition

* writing system+(1+word type+writing system)|

task was similar to the production task. It turned out the best
model was Ilmer[RTs~word type * writing system+ (1]
Item) + (1 + writing system + word type| Subject)]. Model intercept
reflects the RTs (log-transformed) of the alphabetic non-cognates.
The RTs for the recognition blocks are tested and log-transformed
before analyses to reduce skew in the distribution. The model is
presented in Table 5 (fixed effects) and Table 6 (random effects).
Overall, the pattern of the results is similar to that of the
production task. A further post-hoc comparison between cognates
and false cognates (estimate: 0.24, SE=0.05, t=5.12, p<0.001)
indicates significant differences. A simple effect (Table 7) is tested
suggesting that there was no difference between non-cognate and
false cognate in alphabetic writing system (estimate: 0.00,
SE=0.06, t=0.05, p=0.96) but the significant difference was
detected in logographic writing system (estimate: —0.16, SE=0.06,
t=—2.79, p=0.01). Similar results were also found in the
production tasks. As Table 7 shows, cognates were learned faster
than non-cognates in both alphabetic (estimate: -0.30, SE=0.06,
t=—5.17, p<0.001) and logographic writing systems (estimate:
—0.34, SE=0.06, t=—5.84, p<0.001).
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Figure 4 compares the RTs for the three word types in
alphabetic and logographic writing systems. Taken together, the
results in recognition tasks display less difference between the two
writing systems in learning cognates. Both L1 and L2 facilitated
the well-matched novel learning. However, the results of the false
cognates are similar to those of the production task, revealing that
there was more facilitation than interference from L1, while the
facilitation and interference from L2 were quite balanced.

Discussion

In this study, we examined the facilitative and interferent
effects of bilingual experience on novel word learning. To this
end, nonwords were created either in the logographic form
similar to L1 Chinese or in the alphabetic form like L2 English,
which can be further divided into cognates, false cognates, and
non-cognates in either L1-L3 or L2-L3 cognate status. An
L1-L3 cognate has a slightly different logographic form and
completely identical meaning to the original L1 Chinese word.
In the same vein, an L2-L3 cognate almost coincides with the
alphabetic L2 English words in form and meaning. An L1-L3
false cognate has the logographic form that coincides with the
already learned L1 but has a different meaning. Similarly, an
L2-L3 false cognate shares the alphabetic form of the original
L2 word but not the meaning. The learning outcomes of
cognates and false cognates were compared to their
non-cognates individually in the logographic block and
alphabetic block. Therefore, the learning outcome of the L1-L3
and L2-L3 cognates can be individually traced from either L1
Chinese or L2 English. The learning outcomes were made up
of the participants’ production scores and recognition RTs.
The production task is designed to test the precise knowledge
of form and form-meaning mapping. The recognition task is
designed to mainly test the knowledge of form-meaning
mapping and a small amount of form knowledge. Such an
experimental design functioned to examine the direct effects
of bilingual experience on novel word learning, i.e., the
transferable knowledge and representations from the
previously learned word forms and concepts as well as the
skills of learning them (Hirosh and Degani, 2018).

The results show that the direct facilitation effects from L1 and
L2 can be separately traced from the logographic and alphabetic
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TABLE 4 Simple effects in the production tasks.

10.3389/fpsyg.2022.1003199

Writing system Contrast Estimate SE df t 4
Alphabetic False cognate vs. non-cognate 0.08 0.05 22.30 1.53 0.14
Cognate vs. non-cognate 0.40 0.05 24.20 7.80 <0.0017%**
Logographic False cognate vs. non-cognate 0.34 0.05 22.30 6.69 <0.0017%**
Cognate vs. non-cognate 0.63 0.05 24.20 12.03 <0.0017%**
##%p < 0.001.
Tk
k%% kkk
Word type
@ . Cognate
S
7] . Falsecognate
I:l Noncognate
Alphabetic Logographic
Writing system
FIGURE 3
The alphabetic and logographic score for the cognate, false cognate and non-cognate in the production block

novel word learning. Both the L1-L3 and the L2-L3 cognates were
learned faster than their non-cognate counterparts in the
production and recognition tasks. The results indicate that
learners will automatically search for, detect, and use similar
information between the languages known and those to
be learned. In another word, the bilingual experience can exert its
facilitation effect in a dissociable way with the logographic and
alphabetic novel words. However, the sophistication of the
facilitation and interference from bilingual experience can
be more subtly revealed by the learning outcomes of false cognates.
In recognition, the learning of false cognates is mostly influenced
by the mismatched form-meaning mapping; in production, it’s
affected by both the form overlap and the mismatched form-
meaning mapping (Janke and Kolokante, 2015; Marecka et al.,
2021). The current study found no significant difference between
L2-L3 false cognates and L2-L3 non-cognates in both the
recognition and production tasks. The interference from L2
mismatched form-meaning mapping was possibly offset by the
facilitation of the form overlap. Quite differently, a stronger
facilitation effect was observed from L1 Chinese, leading to the
result that the L1-L3 false cognates were learned significantly
better than the non-cognates in both the recognition and the
production tasks. Therefore, the current study contributes to
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providing new evidence to the facilitation and interference
mechanism of how bilingual experience affects novel word
learning when L1 and L2 word knowledge is not explicitly
activated as translations (Cenoz et al, 2021; Hirosh and
Degani, 2021).

The facilitation effect of bilingual
experience in learning cognates

The current study provides new evidence of bilingual
with
Consistent with previous studies, a learning advantage for

experience orthographically different languages.
cognates is found both in laboratory settings and classroom
settings (e.g., Bartolotti and Marian, 2019; Zhang et al., 2019;
Otwinowska et al., 2020; Vanlangendonck et al., 2020).
Regardless of the different writing systems of the bilingual
experience, cognates were the quickest to be recognized and
produced. Such facilitative effects were not moderated by the
difference in writing systems as some studies reported
previously (Muscalu and Smiley, 2018; Iniesta et al.,, 2021).
Particularly, this research did not use identical cognates.
Instead, the target cognates slightly differ from the participants’
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TABLE 5 Fixed effects from linear mixed model of RTs with writing systems and word type as fixed effects in the recognition tasks.

Effect Estimate SE df t P
(Intercept) 0.50 0.04 69.46 12.38 <0.001%**
Logographic vs. alphabetic 0.11 0.05 51.93 225 0.03*
False cognate vs. non-cognate 0.00 0.06 43.14 0.05 0.96
Cognate vs. non-cognate —-0.30 0.06 45.44 =517 <0.001°7%**
Logographic vs. alphabetic * false cognate vs. non-cognate —-0.16 0.08 42.00 —2.02 0.05*
Logographic vs. alphabetic * cognate vs. non-cognate —0.04 0.08 42.00 —-0.49 0.63

#p < 0.05 and **#p < 0.001.

TABLE 6 Random effects from linear mixed model of RTs with item
and subject as random effects in the recognition tasks.

Groups Name SD Variance IcC
Item (Intercept) 0.11 0.01 0.25
Subject (Intercept) 0.14 0.02 0.35

Writing system 0.11 0.01

(logographic)

Word type (false 0.05 0.00

cognate)

Word type 0.08 0.01

(cognate)
Residual 0.19 0.04

L1 Chinese or L2 English to guarantee the learning process. In
this way, our data add new evidence to both the dissociable
facilitative role of the L1 and the L2 in recognition
and production.

Nevertheless, different from some studies (Muscalu and
Smiley, 2018; Iniesta et al., 2021), the cognate interference is not
found either with the L1-L3 or L2-L3 cognates in this study.
Both L1 and L2 experience has been found to facilitate novel
word learning. A possible reason is that the new words were
taught and tested on the same day instead of a prolonged
period. There was no sleep time for the participants, during
which the lexical consolidation and competition would happen
(Lindsay and Gaskell, 2013). The current study can be regarded
as further evidence of the short-term facilitation advantage of
bilingual experience (Marecka et al, 2021). The more
similarities shared by the word to-be-learned and the words
learned, the easier it can be learned. In the interview
immediately after the experiment, all the participants reported
that they had tried involuntarily to refer to the L1 or L2 original
word of the cognates, especially during the learning phase.
Additionally, participants reported more analytic strategies in
learning L1-L3 cognates rather than the L2-L3 cognates.
Therefore, learning cognates benefits from form overlap and
form meaning overlap of the previously learned words. Learners
were able to utilize the overlap in form and form-meaning
mapping. The bilingual experience facilitates learning both
L1-L3 cognates and L2-L3 cognates. In this way, L3 word
learning may not be parasitic in a certain language. But rather,
it is a process of building new lexical knots with language
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experience, even though the bilinguals acquire their L2 mainly
in classroom contexts (Hirosh and Degani, 2018).

The facilitation-and-interference effect
of bilingual experience In learning false
cognates

Learning false cognates were expected to entail competing
processes in the direct effects of bilingual experience (Fang and
Perfetti, 2017; Elias and Degani, 2022). Learning false cognates
may benefit from the form overlap, but also need to overcome the
meaning interference of words in the acquired language. Since L1
and L2 However, the role of bilingual experience could have been
mixed with cross-linguistic similarity and language complexity. To
disentangle the confusion of cross-linguistic similarity, this study
has researched into the bilingual experience of orthographic
difference, i.e., the logographic and alphabetic words. Through
such an approach, the direct effects from L1 and L2 can
be individually traced. Moreover, the confusing influence of the
complexity of the logographic and alphabetic writing systems has
been excluded by using the logographic and alphabetic
non-cognates as baselines, respectively. Therefore, the facilitation
and interference effects have been examined with the same writing
system in a within-subject way. The current results of learning
false cognates reveal quite different direct effects of L1 and L2
experience on novel word learning. As for the L1-L3 false
cognates, the facilitation from L1 form overlapping overcomes the
interference from L1 form-meaning mismatch. In both the
recognition and production tasks, L1-L3 false cognates were
learned significantly better than the non-cognates. However,
concerning the L2-L3 false cognates, their learning outcome is
almost the same as the non-cognates. Thus, the facilitation and
interference from L2 are close to an equal balance. Taken together,
there seems to be stronger facilitation from L1 experience rather
than L2 experience when bilinguals are learning the mismatched
novel words, i.e., the false cognates. The L1 facilitation outperforms
its interference with a possibly better and more accurate inhibition
instead of higher inhibition of the logographic form-meaning
mappings from the prior knowledge (Mulik and Carrasco-
Ortiz, 2021).

These results are partially similar to the research of Marecka
etal. (2021), in which the learning of false cognates benefits from
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the overlap in L1-L2 form and is not harmed by L1 interference.
In the current research, we found that novel word learning may
have weaker facilitation from L2 form overlapping or stronger
interference from L2 form-meaning mismatch. When comparing
the recognition and production tasks of learning L2-L3 cognates,
the production task shows a slightly better learning outcome. Such
an advantage in production task over recognition task suggests the
potential of a stronger interference from L2 form-meaning
mismatch rather than a weaker facilitation from L2 form
overlapping. In another word, the semantic discrepancy leads to
more difficulty for L2 similar words. However, there is a significant
facilitation from L1 experience in learning L1-L3 false cognates.
In the production tasks, the learning of false cognates shows a very
significant advantage over the learning of non-cognates, while in
the production task, such an advantage just reaches the level of
being significant. Therefore, the L1-L3 form-meaning mismatch
also exerts an interferent effect on novel word learning, but it
seems to be much weaker than the L1 facilitation. Similar L1
facilitation in learning false cognates has also been reported in
learning novel words both as an L2 and an L3 (Hirosh and Degani,
2021; Marecka et al.,, 2021). In the study of Hirosh and Degani
(2021), they found that learning false cognates through L1

TABLE 7 Simple effects in the recognition tasks.

10.3389/fpsyg.2022.1003199

translations was superior to learning them through L2 translations.
Taken together, the direct effects from L1 experience seem to exert
more facilitation than interference when learning the L1 form-
meaning mismatch, while learning the L2 form-meaning
mismatch seems to suffer more from its interference effect.
Notably, our study employed paired-associate learning with
pictures. In both the learning and testing phases, the facilitation
and interference effects are not triggered by explicit translations.
A possible reason for such learning outcomes may be that the L1
and L2 bilingual experience is quite different concerning their
learning conditions, automaticity levels, etc. Therefore, the L2
form-meaning mapping is weaker than the L1 form-meaning
mapping. In the interview, participants also reported that among
the three distractors in the recognition task, they were rarely
confused by the phonetic distractors, but they were mostly misled
by the semantic distractors with the graphic distractors as the
second most misleading ones. In sum, the current study suggests
that L1 and L2 play quite different roles as the direct effects of
bilingual experience. The better facilitation effects from L1 may
derive from a better inhibition rather than higher inhibition.
These findings add new evidence to the facilitation-and-
interference mechanism of bilingual experience.

Writing system Contrast Estimate SE daf t P
Alphabetic False cognate vs. non-cognate 0.00 0.06 43.10 0.05 0.96
Cognate vs. non-cognate -0.30 0.06 45.40 —5.17 <0.0071%**
Logographic False cognate vs. non-cognate -0.16 0.06 43.30 -2.79 0.01%*
Cognate vs. non-cognate —-0.34 0.06 45.60 —5.84 <0.001%#%*
#¥p < 0.01 and *#*¥p < 0.001.
Hkk *okk
0.6 1
@ Word type
z |
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FIGURE 4
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Conclusion
Findings of the study

To the best of our knowledge, the present study is the first
to systematically disentangle the influence of bilingual
experience via examining L1-L3 and L2-L3 cognate status
within the same bilingual participants. The L1 and L2
experience has been analyzed, respectively, through comparing
the cognates and the false cognates with the baseline of
non-cognates within the same writing system to avoid
mingling with the different complexity of logographic and
alphabetic words. Our results show that the dominant L1 and
non-dominant L2 can exert dissociable direct effects as
facilitation for learning the form-meaning closely matched
novel words, i.e., the cognates. However, in our research,
learning the form-meaning mismatch, i.e., the false cognates,
reveals the sophistication of the facilitation-and-interference
effects sourced from bilingual experience. The form-meaning
mismatch potentially triggers interference from both L1 and
L2. But the interference is compensated by the facilitation
from L1 and L2 prior knowledge and the form-meaning
mapping skills. It's worth noticing that the current study
provides new evidence to the different subtlety of inhibition
with a more accurate inhibition of L1 form-meaning mismatch
and a less accurate inhibition of L2 form-meaning mismatch,
thus resulting in the different degrees of facilitation-and-
interference effect from bilingual experience. These findings
carry potential educational implications in that learning novel
words depends on substantial bilingual experience and
requires a fuller understanding of the subtle difference in the
facilitation and interference from L1 and L2. Such findings
may provide some insights into foreign language teaching in
different contexts (Cenoz et al., 2021; Chen et al., 2022).

Limitations and future study

Firstly, the study is limited to the learning process of
paired-associates learning without teacher instruction.
Further teaching experiment is needed to identify the cost and
benefit of teaching logographic and alphabetic novel words
through the dominant and non-dominant languages in
different teaching contexts. In addition, according to Marecka
et al. (2021), the nonwords are all concrete nouns due to the
limitation of the meaning represented by pictures. Therefore,
adding abstract nouns, verbs, adjectives, and other types of
words would increase the ecological validity of the present
findings. Thirdly, we created alphabetic and logographic
nonwords based on English and Chinese. However, there are
still more writing systems that deserve our further attention.
A power analysis can be added to decide the number of
participants to address more complicated language experience,
such as trilingual experience.
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Background: Weaknesses in executive function have persistently been found
to be associated with Attention Deficit Hyperactivity Disorder (ADHD), while
bilinguals have been argued to show advantages in executive functions. While
there has been some research into how bilingualism affects cognitive skills
and behaviour in individuals with attention deficits, the question is still very
much open. The aim of this systematic review is to gather, synthesise and
evaluate existing evidence on how bilingual language experience and attention
deficits affect executive function performance and ADHD-related symptoms in
children and adults.

Methods: Following PRISMA guidelines, a comprehensive literature search in
relevant databases (PsyclInfo, PubMed, Scopus, ERIC, Web of Science, EMBASE,
MEDLINE, LLBA) was performed using search strings related to attention
difficulties/ADHD and bilingualism. All quantitative studies were included that
presented original empirical data on the combined effects of bilingualism and
attention levels, regardless of age group and methodology. The screening
procedure revealed nine relevant studies.

Results: Across the nine identified studies, a total of 2071 participants
were tested. Of these, seven studies involved children and two adults. The
studies varied considerably with respect to their design and methodology, the
targeted executive function skills or behavioural symptoms, as well as their
measure of bilingualism and attention levels. Most studies assessed aspects
of executive function performance such as interference control, response
inhibition, working memory or cognitive flexibility. Three studies looked at
the effects of bilingualism on ADHD-related symptoms or ADHD diagnosis.
Across the studies, no systematic advantage or disadvantage of bilingualism
on cognitive performance or behaviour in people with attention deficits
was observed.

Conclusion: The limited number of identified studies provide no consistent
evidence that bilingualism alleviates or intensifies attention difficulties in adults
or children with ADHD. Based on the current state of research, individuals
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with ADHD and their families should not be concerned that learning additional
languages has a negative impact on functioning or cognitive performance.

Systematic review registration: https://doi.org/10.17605/OSF.IO/PK768.

KEYWORDS

bilingualism, multilingualism, ADHD, attention, executive function

1. Introduction

It is estimated that more people in the world are bilingual
than monolingual (Grosjean, 2010). At the same time studies
have shown that people from minority backgrounds, who are
often speakers of several languages, lag behind those from
non-minority backgrounds when it comes to prevalence and
treatment of Attention Deficit Hyperactivity Disorder (ADHD)
(e.g., Slobodin and Masalha, 2020). Given that ADHD is
one of the most common neurodevelopmental disorders in
childhood and also present in the adult population (Polanczyk
et al., 2007; Faraone et al,, 2021), understanding this disparity
should be an urgent pursuit. There may be several factors
contributing to this imbalance. This includes proficiency in
the majority language by reporters or caregivers, cultural
expectations of development, or knowledge about ADHD
(Stevens et al., 2004; Rothe, 2005; Eiraldi et al., 2006). Another
reason could be that people from minority backgrounds often
have a migration background and are therefore more likely
to grow up with multiple languages. As suggested in the
field of bilingualism research (see Antoniou, 2019), being
bilingual could potentially improve cognitive abilities related
to attention. Looking at the small but scientifically interesting
group of bilingual speakers with attention deficits could provide
new insights into the existence and extent of a so-called
bilingual advantage.

In their systematic review on multilingualism and
neurodevelopmental disorders, Uljarevi¢ et al. (2016) did not
find any studies on the effect of multilingualism in people
diagnosed with ADHD. However, since then several studies
on the topic have appeared. The aim of this systematic review
is to gather and synthesise existing evidence on the effects
of bilingualism on the cognitive abilities and ADHD-related
symptoms of people with attention deficits. The findings of
this review could also be informative for practitioners and
multilingual families who might be worried that exposing a
child with ADHD to multiple languages might be detrimental to
their cognitive development and functioning.

As background for the studies, we first briefly introduce
the debate of advantages of bilingualism, discuss the potential
association between ADHD and executive function deficits,
and outline three possibilities of how bilingual language
experience might affect cognition and behaviour in people with
attention difficulties.
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1.1. Bilingualism and advantages in
executive function

In this review, we use the term “bilingual” to refer to anyone
whose language experience includes two or more languages,
and also to include multilinguals throughout the review, unless
a specific need to distinguish between bilinguals and other
multilinguals arises. We use the term “bilingualism” in a wide
sense to cover both the early acquisition of two or more
languages as well as second languages acquired later in life, but
actively used outside of the classroom.

There is now a large body of literature claiming to have
found advantages in cognitive skills for bilinguals, namely a
group of skills under the umbrella term executive function (EF).
The three principal executive function skills investigated in
the literature are inhibition—the ability to inhibit prepotent
responses (response inhibition) or task-irrelevant information
(interference control); cognitive flexibility—the ability to switch
attention between cognitive tasks; and working memory - the
ability to store, monitor, manipulate, and update information
relevant to an initiated or ongoing cognitive task (cf. Miyake
et al., 2000). Evidence for an advantage in inhibition has been
found for both children (e.g., Bialystok and Martin, 2004;
Martin-Rhee and Bialystok, 2008; Poarch and van Hell, 2012)
and adults (e.g., Bialystok et al., 2005; Salvatierra and Rosselli,
2011). Similarly, advantages in cognitive flexibility have been
reported for children (e.g., Bialystok and Martin, 2004; Carlson
and Meltzoff, 2008) and adults (e.g., Bialystok et al., 2004;
Marzecova et al, 2013). Finally, there is some evidence that
bilingual language experience might improve working memory
capacity in children (Morales et al., 2013), but most studies
report little or no effect for children and adults (e.g., Namazi
and Thordardottir, 2010; Ratiu and Azuma, 2015; Yang, 2017).
These cognitive advantages for bilinguals are said to emerge due
to the bilingual’s need to constantly monitor and manage both
of their languages, as the languages not currently in use cannot
be “switched oft” (e.g., Spivey and Marian, 1999; Colomé, 2001;
Starreveld et al., 2014; Bobb et al., 2020).

The
controversial and hotly debated. Several studies have failed to

so-called “bilingual advantage hypothesis” is
replicate bilingual advantages in inhibition, cognitive flexibility,
and working memory for both children and adults (e.g., Paap
and Greenberg, 2013; Gathercole et al., 2014; Dick et al., 2019;

Timmermeister et al., 2020). Furthermore, several meta-analyses
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report either no evidence of a bilingual advantage or small effect
sizes that disappear when correcting for publication bias (de
Bruin et al., 2015; Lehtonen et al., 2018; Paap, 2019; Lowe et al.,
2021).

On the other hand, Grundy (2020) and others argue
that while there are several reports of null findings, the
studies that do find group differences far more often report
bilinguals outperforming monolinguals than the other way
around, even when controlling for factors related to publication
bias and task differences. This could indicate that bilingualism
might have small positive effects on cognitive performance,
however only for certain groups of bilinguals, under certain
conditions, and for certain tasks (Grundy, 2020; Ware et al,
2020). Recent studies point to the importance of making
finer-grained distinctions assessing for instance bilinguals’
language proficiency and usage, and their differential effects
on performance in different executive function tasks (Poarch
and Krott, 2019; Grundy, 2020). A higher level of bilingual
proficiency seems to be significantly associated with better
executive function performance (Pot et al, 2018; Thomas-
Sunesson et al,, 2018). Furthermore, the usage of different
languages in different social contexts (Pot et al., 2018) and
switching between two languages in the same environment
might also lead to certain cognitive benefits (Hartanto and Yang,
2016). This systematic review aims to add to a more nuanced
investigation of a “bilingual advantage” by focusing on bilingual
speakers from neurodiverse backgrounds, namely people with
attention deficits.

1.2. Executive function deficits in ADHD

Attention Deficit Hyperactivity Disorder (ADHD) is one of
the most common neurodevelopmental disorders in childhood
with estimated prevalence of around 5.29-7.1% of the 18
and under population (Willcutt, 2012; Polanczyk et al., 2014).
Difficulties can continue into adulthood, where prevalence is
estimated at 2.5% of the adult population (Roberts et al., 2015).
ADHD is a clinical umbrella term for a set of behaviours, namely
inattentiveness, hyperactivity, and impulsivity, which may or
may not occur together (American Psychiatric Association,
2013).

Among several underlying cognitive impairments (cf.
Sjowall et al., 2013), ADHD is commonly linked to weaknesses
in key executive function domains such as working memory and
inhibitory control (Willcutt et al., 2005; Coghill et al., 2018).
However, even though children with ADHD tend to perform
below their peers in various executive function measures on a
group level, more than 50% of individual children with ADHD
do not exhibit executive function deficits (Nigg et al., 2005).
Furthermore, effect sizes for group differences in performance
on executive function were much smaller (0.46-0.69) than group
differences on ADHD symptoms (2.5-4.0) (Willcutt et al., 2005).
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This refutes strong claims that executive function deficits are the
primary cause of ADHD. Rather they seem to be an important
component of the complex neuropsychology of ADHD, with
potentially multiple pathways leading to similar behavioural
symptoms (Sonuga-Barke, 2005).

1.3. Interactions between bilingualism
and attention deficits

Considering that bilingualism and ADHD have potentially
opposing effects on cognition, with bilingualism benefiting
while ADHD hindering executive function performance, the
question arises how these two factors might interact across the
lifespan. In the following, we will sketch three possibilities on
how bilingualism might affect executive functions and ADHD-
related symptoms in children and adults with attention deficits.

First, it is possible that bilingual speakers with attention
problems might experience a bilingual advantage, showing
a better ability in executive functions and other cognitive
domains, and exhibiting less severe symptoms linked to ADHD
than their monolingual peers. This is based on the idea that
bilinguals’ constant need to selectively attend to one language
(potentially suppressing their other language) trains executive
function skills (cf. Bialystok, 2015). In other words, being a
bilingual might improve overall executive function and offset
(some) ADHD-related symptoms.

Opposed to that, being bilingual could be an additional
burden for individuals with attention deficits, negatively
affecting both executive function performance and inattention
symptoms. This could be due to bilinguals needing to allocate
parts of their already limited cognitive resources on inhibiting
interference from their other language, making them slower and
more error-prone in cognitive tasks. If this were the case, we
would expect bilinguals with ADHD to show lower executive
function abilities and more ADHD-related symptoms compared
to their monolingual peers with ADHD.

Given that several studies have failed to replicate findings
of a bilingual advantage (as noted in Section Bilingualism and
advantages in executive function), as well as the small or null
effects reported in several meta-analyses (Lehtonen et al., 2018;
Paap, 2019), the hypothesis that bilinguals and monolinguals
with attention deficits do not differ in cognitive or behavioural
aspects is also a strong competitor. In this case, we would expect
to find an association between ADHD and executive function
deficits, but no effect or interaction with bilingual language
proficiency or use.

2. Methods

To locate relevant studies on the joint effects of bilingualism
and attention deficits, we performed a comprehensive search
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in June 2021 in databases connected to psychological, clinical,
and linguistic research. These include PsycInfo, PubMed,
Scopus, ERIC, Web of Science, EMBASE, MEDLINE, and
Linguistics and Language Behaviour Abstracts (LLBA). As we
expected relatively few relevant hits, the search was done
with no restrictions regarding publication year or language.
The search string consisted of several keywords relevant to
attention difficulties and attentional abilities, and to bilingualism
and multilingualism. Three different strings were tested and
further expanded with new terms, resulting in the following
search string:

[(ADHD or “attention deficit” or “Attention-Deficit” or

*” or “attention difficult*” or “attentional

“attention problem
abilit*” or “attention abilit*”) and (bilingual® or multilingual®
or “dual language” or “second language” or “minority language”
or “home language” or “heritage language”)].

After removing duplicates, the remaining 779 titles were
screened based on title and abstract. Screening was done
independently by FK and SC, using the online systematic review
tool Rayyan (Ouzzani et al., 2016) for efficient collaboration. In
case of disagreement or uncertainty (title classified as “maybe”
by one or both reviewers), a joint decision was reached during
discussion. Given the scarcity of research on the combination
of attention deficits and bilingualism, we included all empirical
studies presenting original data on a combined effect of the
two, regardless of age group and methodology. Exclusion
criteria can be summarised in two main categories: (1) off
topic, which includes any paper not directly dealing with the
combination of bilingualism and attention deficits (i.e., studies
on either bilingualism or attention deficits, but not both);
and (2) ineligible study design, including case studies and
methodological or theoretical papers with no empirical data.
Category 1 was also used to exclude studies on second language
acquisition in a classroom context, as these studies do not
consider the active use of two or more languages in everyday life,
and thus do not align with our definition of bilingualism.

Details of the number of exclusions for each criterion can be
found in the PRISMA flowchart (Page et al., 2021) in Figure 1.

After a full-text screening of the remaining studies, nine
were deemed eligible. The three exclusions in this step were a
conference abstract and two papers on classroom L2 acquisition.
Two additional papers were found by looking through the
Google citations of the eligible studies, increasing the total
of included studies to 12. Of those 12 studies, 10 were
published in peer-reviewed journals, while two were found in an
unpublished Ph.D. dissertation which we acquired by contacting
the author.

Additional searches were performed in October 2021 and
May 2022, in order to locate potential new studies that had been
published since the first search. 36 (October) and 116 (May)
new studies were identified. All but one were excluded (off topic:
147, ineligible study design: 4). The new inclusion was a journal
publication of one of the studies from the formerly unpublished
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PhD retrieved in the first search, thus replacing this study rather
than adding to the list of inclusions.

After extracting key information from the 12 included
studies and discussing their relevance with respect to their
topic, methodology, and quality, three studies were excluded.
Ozerk et al. (2011) was excluded due to both its low number of
participants and the fact that its main focus was on methodology
and assessment. Ramos et al. (2019) was excluded, as while
it did include bilingual children who were at high risk for
ADHD, the focus of this study was to compare monolingual
and bilingual subjects’ usage of syntax and semantics rather than
their executive function abilities or ADHD-related behavioural
symptoms. Finally, Askari et al. (2019) intervention study was
excluded because of methodological and statistical concerns as
well as due to inconsistencies in the results section, where the
presented data did not seem to match the conclusions presented.
Therefore, the final number of included studies was nine.

3. Results
3.1. Study characteristics

3.1.1. Participant information, variables, and
analysis

Table 1 summarises general characteristics of the included
studies. Across the nine studies included in the review a total of
2071 participants were tested. Of these, seven studies involved
children (N = 1,823) ranging between 5 and 17 years of
age with the exception of Goh et al. (2020), which tested
younger children longitudinally from 2 to 4.5 years of age.
Only two studies involved adults (N = 248); in both cases
young adults typically in their twenties. All included studies were
observational, examining the effects of independent variables on
targeted variables. All studies included control variables, with
age, gender, and socio-economic status (SES) being common,
except for Mor et al. (2015), which did not include gender, and
Hardy et al. (2021), which did not include SES. The way SES
was operationalized varied between studies. Most studies used
maternal education (Toppelberg et al., 2002; Bialystok et al,
2017; Sorge et al.,, 2017; Goh et al., 2020) or average number
of parental years of schooling (Mor et al., 2015) as proxy for
SES. Only two studies operationalized SES as a combination
of affluence and parental education (Sharma, 2019; Sharma
et al, 2022). The participating children in Chung-Fat-Yim et al.
(2020)’s study were enrolled in a private school with high tuition
fees, which they used as proxy for high SES. Six studies included
verbal intelligence or language skills, and five studies included
non-verbal intelligence. Several other control variables were
measured, such as academic performance, ethnicity, and various
immigration measures.

The included studies can be divided into two groups based
on their outcome variables. Six studies measured cognitive
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abilities related to executive function (Mor et al., 2015; Bialystok
et al., 2017; Sorge et al., 2017; Sharma, 2019; Chung-Fat-Yim
etal., 2020; Hardy et al., 2021), while four studies looked at levels
of attention problems (Toppelberg et al., 2002), ADHD-related
behavioural symptoms (Sharma, 2019; Sharma et al., 2022) or
the odds of receiving an ADHD diagnosis (Goh et al., 2020).
The findings for these two groups of studies will be presented
separately below.

The studies utilised various methods of statistical analyses.
The most common analysis method was (stepwise) linear
regression models, inputting control variables sequentially, with
language status (categorical) or language ability (continuous)
entered last. Separate regressions were run for each dependent
variable, whether that be levels of ADHD symptoms/attention
difficulties, or executive function measures (Sorge et al., 2017;
Sharma, 2019; Chung-Fat-Yim et al., 2020; Hardy et al., 2021;
Sharma et al., 2022). None of these studies reported the inclusion
of random effects such as random intercepts or random slopes
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into the models. Other analysis methods included bivariate
correlations (Toppelberg et al., 2002), ANOVAs (Mor et al,
20155 Bialystok et al., 2017) and moderated models (Goh et al.,
2020).

3.1.2. Bilingualism measures

The term “bilingual” is used across most studies, also to
refer to participants who spoke or were exposed to more than
two languages. Three studies (Mor et al., 2015; Bialystok et al.,
2017; Hardy et al.,, 2021) analysed bilingualism as a categorical
factor, i.e., participants were assigned to either a monolingual or
a bilingual group. In Bialystok et al. (2017), participants were
considered monolingual if they did not list a second language
on the Language and Social Background Questionnaire (LSBQ;
Luk and Bialystok, 2013) or reported only limited proficiency
in another language. Participants were classified as bilingual
if they reported a certain degree of proficiency and usage
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TABLE 1 Characteristics of the included studies.

10.3389/fpsyg.2022.1057501

References Agerange Background/control Independent Outcome Sample
(years) variables variables variables size

Bialystok et al. Average 21.8 Age; education; SES; verbal and Bilingualism (cat.) and EF 168
(2017) non-verbal intelligence ADHD diagnosis (cat.)
Chung-Fat- 8-10 Age; SES; verbal intelligence (English Bilingualism (cont.) and EF 82
Yim et al. and French) and non-verbal intelligence | ADHD symptoms
(2020) (cont.)
Goh et al. Longitudinal (2, 3.5, Age; gender; SES; ethnicity; ODD Bilingualism (cont.) ADHD diagnosis at 4.5 408
(2020) 4.5) diagnosis; cognitive ability years
Hardy et al. 6-17 Age; sex; ethnicity Bilingualism (cat.) and EF and visual perception 511
(2021) ADHD symptoms

(cont.)
Mor et al. 19-30 Age; SES; average number weekly hours Bilingualism (cat.) and EF 80
(2015) video gaming ADHD diagnosis (cat.)
Sharma et al. 5-11 Age; gender; SES; structural language Bilingualism (cat., cont.) ADHD-related 394
(2022) skill in English behaviour
Sharma (2019) 5-11 Age; gender; SES; verbal and non-verbal Bilingualism (cat., cont.) EF and ADHD-related 88

intelligence; structural language skill in and ADHD symptoms behaviour
English (cont.)

Sorge et al. 8-11 Age; education; SES; verbal and Bilingualism (cat., cont.) EF 208
(2017) non-verbal intelligence and ADHD symptoms

(cont.)
Toppelberg 5-16 Age; gender; ethnicity, SES; immigration Bilingualism (cont.) Attention difficulties 50
et al. (2002) data

SES, socio-economic status; EF, executive function; cat., categorical; cont., continuous.

in another language. In Hardy et al. (2021), children were
categorised as bilingual if parents answered that Spanish or
Spanish and English were spoken in the home, monolingual
if only English. Mor et al. (2015) used a Hebrew version
(Prior and Beznos, 2009) of the Language Experience and
Proficiency Questionnaire (LEAP-Q; Marian et al., 2007), which
includes questions regarding language exposure and ratings
of spoken language proficiency. Important to note is that the
“monolinguals” in this study were highly proficient in both
Hebrew and English, while the “bilinguals” spoke an additional
third language.

Three studies (Sorge et al., 2017; Sharma, 2019; Sharma et al.,
2022) analysed bilingualism as both categorical (monolingual
vs. multilingual) and continuous factor (within their bilingual
samples). Sharma (2019) and Sharma et al. (2022) used a
language and family background questionnaire based on the
Alberta Language Environment Questionnaire (ALEQ; Paradis,
2011). Children of caregivers who indicated their child as
bilingual were categorised as bilingual. They were further asked
to rate their children on speaking, understanding, reading and
writing in all their languages. Information was also gathered on
age of onset of bilingualism, and proportion of use of English
vs. non-English in the home. A continuous composite language
ability score was created from standardising these scores. Sorge
etal. (2017) used the LSBQ (Luk and Bialystok, 2013) to quantify
the children’s language environment and usage.
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Finally, three studies (Toppelberg et al., 2002; Chung-Fat-
Yim et al., 2020; Goh et al., 2020) analysed bilingualism only as
a continuous measure. Chung-Fat-Yim et al. (2020) used a later
version of the LSBQ (Anderson et al., 2018). In Goh et al. (2020)
a continuous measure of bilingualism was obtained by asking
parents to give the aggregate proportion of input their baby
received in all their languages, with all scores adding up to 100%.
The proportion of time the less-heard languages were used
was the measure of bilingualism (0 monolingual, 50—balanced
bilingual). The sample in Toppelberg et al. (2002) comprised
of English-Spanish speaking-children whose mothers, families
and/or caregivers communicated solely or mainly in Spanish.
Their language proficiency measure was based on parent ratings
of children’s use of English or Spanish in different settings and
with different people.

3.1.3. Attention/ADHD measures

The included studies differ in whether they analysed
attention difficulties as a categorical or continuous factor. Three
studies (Mor et al., 2015; Bialystok et al., 2017; Goh et al., 2020)
used a categorical distinction between control participants and
participants who had a previous ADHD diagnosis or showed
clinical levels of attention deficits on diagnostic scales such as
the Conners’ Adult ADHD Rating Scales (CAARS-S:L; Conners
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et al., 1999) or the Diagnostic Interview Schedule for Young
Children (DISC-YC; Fisher and Lucas, 2006). The remaining
six studies used a continuous measure of attention difficulties.
Three of these studies (Sorge et al, 2017; Sharma, 2019
Chung-Fat-Yim et al., 2020) used the Strengths and Weaknesses
of Attention-Deficit/Hyperactivity Disorder Symptoms and
Normal Behaviour Scale (SWAN; Swanson et al., 2012). Hardy
et al. (2021) used the Swanson, Nolan and Pelham Parent &
Teacher Rating Scale (SNAP-IV, Swanson, Nolan, and Pelham,
Fourth Edition). Finally, two studies used diagnostic screeners.
Sharma et al. (2022) used the ADHD subscale in the Social
Skills Improvement System-Rating Scales (SSIS-RS; Gresham
and Elliott, 2008). Toppelberg et al. (2002) used the Child
Behaviour Checklist (CBCL) and Teacher’s Report Form (TRF,
Achenbach and Edelbrock, 1991), which includes an attention
difficulties subscale.

3.2. Study results

This section summarises the results of the identified studies,
starting with the studies targeting executive function skills or
other cognitive abilities (see Table 2), and then turning to the
studies examining the effect of bilingualism on ADHD-related
behaviour and diagnosis (see Table 3).

An overview of the different executive function components
and other cognitive abilities that have been assessed as outcome
variables in the included studies can be found in Table 2. Most
6), some looked
2),
or cognitive flexibility (n = 2), while only one study tested

studies targeted interference control (n =
at response inhibition (n = 3), working memory (n =

decision making (n = 1) and delay tolerance (n = 1). In the
following section we present the findings for each cognitive
ability separately, assessing whether there is evidence for a
bilingual advantage, disadvantage, or a null effect for that aspect
of cognition, and whether bilingualism and attention levels
interact. Almost all tasks avoided verbal elements in test trials,
apart from the colour-Word Stroop task in Sharma (2019). The
study does report, however, that any child unable to read the
colour names prior to the task was not allowed to continue.

3.2.1. Interference control

Interference control is the ability to ignore task-irrelevant,
Half of the
interference control used a version of the Flanker task
(Eriksen and Eriksen, 1974). In the critical part of the Flanker
task, participants need to indicate the direction of a target

competing information. studies assessing

stimulus when it is either surrounded by stimuli pointing in
the same (congruent) or the opposite (incongruent) direction.
Variables of interest are differences in accuracy and reaction
times between congruent and incongruent trials.
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In their study with four groups of young adults combining
language group (monolingual/bilingual) and attention group
(ADHD/non-ADHD), Bialystok et al. (2017) found that
bilingual participants and participants with no ADHD diagnosis
experienced a smaller interference effect once general processing
speed was controlled for. Studying multilingual children,
Chung-Fat-Yim et al. (2020) found no evidence that higher
bilingual proficiency and better attention levels improved
interference control. This null finding is in line with Sorge et al.
(2017) who studied children of a similar age range and assessed
bilingualism both as a categorical factor for the complete sample
and continuous factor for the bilingual sample. However, with
regards to accuracy in mixed blocks (congruent and incongruent
trials mixed), Sorge et al. (2017) found that within the bilingual
sample, a higher level of bilingualism improved accuracy and
that this boost of bilingualism was more pronounced for
children with low attention levels.

Mor et al. (2015) used two different tasks to measure
interference control in young adults, a numeric Stroop
(Herndndez et al., 2010) and a Simon Arrows task (Bialystok
et al, 2008). For both tasks, they did not find an overall
effect of language group (monolingual/bilingual) or attention
group (ADHD/non-ADHD) on reaction times. However, they
report a significant three-way interaction between language
group, attention group and congruency. Bilinguals with
ADHD experienced greater interference from task-irrelevant
information compared to bilinguals with no ADHD diagnosis.
For the accuracy measure, only attention predicted performance,
with ADHD participants being less accurate on incongruent
trials than neurotypical controls.

Hardy et al. (2021) used the Inhibition-inhibition subtest
from the NEPSY-II test battery (Korkman et al, 2007)
to assess interference control in children with clinically
Their results

significant levels of attention problems.

indicate that children with more attention problems
experienced more interference from competing stimuli,
but that bilingualism (monolingual/bilingual) did not

have an effect. Sharma (2019) who used a Colour-Word
Stroop (cf. Stroop, 1935) also did not find an effect of
bilingualism (both measured categorical and continuous)
on reaction times. However, this study reports a marginal
effect of bilingualism on accuracy in incongruent trials,
with bilingual children being slightly more accurate than
monolingual ones.

To sum up, there is mixed evidence for a combined
effect of bilingualism and attention levels on interference
control, with some evidence for a bilingual advantage in
children and adults (Bialystok et al., 2017; Sorge et al,
2017; Sharma, 2019), one study indicating a disadvantage
for bilingual adults with ADHD (Mor et al., 2015), and a
majority of null findings (Mor et al, 2015; Sorge et al,
2017; Sharma, 2019; Chung-Fat-Yim et al., 2020; Hardy et al,,
2021).
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TABLE 2 Effect of bilingualism and attention ability/ADHD status on executive function performance.

Targeted

EF

Interference
control

Task

Flanker task

References

Bialystok et al.
(2017)

Results

e RT: positive effect of bilingualism (cat.) and non-ADHD status (cat.)
(when controlled for general processing speed), no interaction

Bilingual
advantage

Chung-Fat-Yim
et al. (2020)

e RT: No effect of bilingualism (cont.) and attention (cont.), no difference
between bilingual and trilingual group

Sorge et al. (2017)

Accuracy:

e Complete sample: positive effect of attention (cont.), but not bilingualism
(cat.), no interaction

o Bilingual sample: positive effect of attention (cont.) and bilingualism
(cont.), interaction (bigger boost of bilingualism for children with
low attention)
RT: no effect of attention (cont.) or bilingualism (cat./cont.)

+/0

Inhibition-
inhibition subtest
(NEPSY-II)

Hardy et al. (2021)

Negative effect of attention problems (cont.), no effect of bilingualism
(cat.), no interaction

Numeric Stroop

Mor et al. (2015)

e RT: No effect of language group (cat.) or attention group (cat.); three-way
interaction between language group, attention group and congruency
(greater interference effect for bilinguals with ADHD compared to
control)

Accuracy: effect of attention group (cat.), but not language group (cat.)

0/(-)

Simon Arrows

Mor et al. (2015)

RT: No effect of language group (cat.) or attention group (cat.); three-way
interaction between language group, attention group and congruency
(greater interference effect for bilinguals with ADHD compared to
control)

e Accuracy: effect of attention group (cat.), but not language group (cat.)

0/(-)

Colour-Word
Stroop

Sharma (2019)

Complete sample:

e RT: No effect of bilingualism (cat.)

e Accuracy: marginal positive effect of bilingualism (cat.) on incongruent
but not congruent trials

Bilingual sample:

RT/accuracy: no effect of bilingual proficiency (cont.) or length of
exposure to strongest non-English language

0/(+)

Response
inhibition

Stop-Signal

Bialystok et al.
(2017)

SSRT: effect of attention (cat.) but not language group (cat.), interaction
of attention and language group (for bilinguals, bigger difference between
ADHD and control group; however, in ADHD group no effect

of bilingualism)

0/-

Sorge et al. (2017)

SSRT:

e Complete sample: positive effect of attention (cont.) and bilingualism
(cat.); no interaction; positive effect of cognitive ability

e Bilingual sample: effect of attention (cont.), interaction between
bilingualism (cont.) and attention (cont.) (bigger effect of bilingualism in
children with strong attention abilities)

Simon Arrows
reverse block

Mor et al. (2015)

RT: No effect of language group (cat.) or attention group (cat.)
Accuracy: effect of attention group (cat.), but not language group (cat.)

Working
memory

Animal Sounds
Monitoring Task

Sharma (2019)

Complete sample: No effect of bilingualism (cat.)
Bilingual sample: no effect of bilingual proficiency (cont.) or length of
exposure to strongest non-English language

Frog Matrices Task

Sorge et al. (2017)

Complete sample: positive effect of bilingualism (cat.), no effect of
attention (cont.), no interaction, effect of age and cognitive ability
Bilingual sample: positive effect of bilingualism (cont.), no effect of
attention, no interaction, effect of age, SES, and cognitive ability
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TABLE 2 (Continued)

10.3389/fpsyg.2022.1057501

Targeted Task References Results Bilingual
EF advantage
Cognitive Trail Making Task Mor et al. (2015) e RT/accuracy: no effect of language group (cat.) or attention group (cat.) 0
flexibility
Task Switching Mor et al. (2015) Switching cost 0
Paradigm (difference in performance between switch and non-switch trials in
mixed blocks):
e RT: No effect of language group (cat.) or attention group (cat.)
e Accuracy: effect of attention group (control more accurate than ADHD
group); four-way interaction between attention group, language group,
congruency (congruent-incongruent), and trial type (repeat-switch) (only
monolingual controls have similar switch costs for congruent and
incongruent trials)
Mixing cost
(difference in performance between single-task blocks and non-switch
trials in mixed blocks):
e RT: No effect of language group (cat.) or attention group (cat.)
o Accuracy: effect of attention group (control more accurate than
ADHD group)
Global-Local Task Sharma (2019) Complete sample: 0/+
e RT: no effect of bilingualism (cat.)
e Accuracy: positive effect of bilingualism (cat.)
Bilingual sample:
e RT: no effect of bilingual proficiency (cont.) or length of exposure to
non-English language
o Accuracy: positive effect of bilingual proficiency, no effect of length of
exposure to strongest non-English language
Decision Child Towa Sharma (2019) e Complete sample: no effect of bilingualism (cat.) 0
making Gambling Task o Bilingual sample: no effect of bilingual proficiency (cont.) or length of
(reversal exposure to strongest non-English language
learning)
Delay Delayed Reward Sharma (2019) o Complete sample: no effect of bilingualism (cat.) 0
tolerance Task e Bilingual sample: no effect of bilingual proficiency (cont.) or length of
exposure to strongest non-English language
EF, executive function; cat., categorical; cont., continuous; RT, reaction time. Bilingual advantage: “+”, positive effect; “~”, negative effect; “0”, no effect.

3.2.2. Response inhibition

Response inhibition is the ability to suppress a prepotent
response. In the Stop-Signal task, used by Bialystok et al. (2017)
and Sorge et al. (2017), participants are trained to quickly and
accurately respond to a certain property of a stimulus (e.g., press
“F” for a blue circle and “J” for a red circle on a keyboard).
In the critical block, some stimuli are followed by an auditory
“stop” signal at different intervals after stimulus onset, which
requires participants to inhibit their response. The measurement
of interest, the so-called Stop-Signal Reaction Time (SSRT), is
calculated as the difference between the mean reaction time on
“go” trials and the mean Stop-Signal delay, with a lower SSRT
indicating better response inhibition.

Using the Stop-Signal task, Bialystok et al. (2017) found
an effect of attention group (ADHD/non-ADHD), and a
significant interaction between attention and language group.
In particular, they found that for bilingual participants, people
with an ADHD diagnosis had significantly longer SSRTs than
their bilingual peers with no diagnosed attention difficulties.
However, bilingualism did not turn out to be an additional
burden for people with ADHD since the performance of
monolingual and bilingual participants with ADHD did not
differ. Using a similar task with children, Sorge et al. (2017)
found that both higher attention levels and being bilingual
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improved response inhibition, with no interaction between these
two factors. Within the sample of bilingual children, better
attention levels again predicted better performance. In addition,
a significant interaction with level of bilingualism indicated
that children with strong attention abilities benefitted more
from bilingual experience and proficiency than children with
weaker attention abilities. Mor et al. (2015) tested habitual
response inhibition using a reverse Simon Arrows task, in which
participants needed to press the response button in the direction
opposite to the one indicated by the arrow. They did not find
an effect of attention group or language group on reaction times,
and only an effect of attention group on accuracy, indicating that
participants with ADHD tended to make more mistakes.

In sum, the available evidence suggests that response
inhibition in adults is affected by attention levels, but not
bilingualism (Mor et al., 2015; Bialystok et al., 2017). For
children, one study indicates that being bilingual might
positively affect response inhibition, especially when children
have strong attention levels (Sorge et al., 2017).

3.2.3. Working memory
The combined effects of attention and bilingualism on
working memory capacity have so far only been assessed in
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TABLE 3 Effect of bilingualism on ADHD-related behaviour/ADHD diagnosis.

ADHD-related References

Results

behaviour/diagnosis

ADHD diagnosis at 4.5y Goh et al. (2020)

Association between language delay and ADHD diagnosis only for
primarily monolingual children

Children with no language delay: higher odds of ADHD diagnosis with
increased bilingualism

Language-delayed children: no significant effect of bilingualism on
ADHD diagnosis

No mediating effect of executive function (delay tolerance,

cognitive flexibility)

Bilingual
advantage

-/0

ADHD-related behaviour

Sharma (2019, Study 1)
and Sharma et al. (2022)

Complete sample: small positive effect of bilingualism (cat.) when
controlled for age, sex, and structural language skills
Bilingual sample: no effect of bilingual proficiency (cont.)

+/0

Inattentiveness,
hyperactivity/impulsivity

Sharma (2019, Study 2)

Complete sample: no effect of bilingualism (cat.) on inattentiveness or 0
hyperactivity/impulsivity

Bilingual sample: no effect of bilingual proficiency (cont.) (oral or literacy
proficiency in strongest non-English language, length of exposure to
strongest non-English language) on inattentiveness

or hyperactivity/impulsivity

Levels of attention difficulties Toppelberg et al. (2002)

e Clinical subgroup: inverse correlation between bilingual proficiency +
(cont.) and attention problems

« »

Cat., categorical; cont., continuous. Bilingual advantage: “+”, positive effect; “~”, negative effect; “0”, no effect.

children, with again mixed results. Sharma (2019) created an
Animal Sounds Monitoring Task [based on Miyake et al. (2000)’s
Tone Monitoring Task], which required children to monitor
different animal sounds and to press a designated button when
the sound of each particular animal was presented for the third
time. No difference in auditory working memory capacity was
observed between monolingual and bilingual children, neither
effect of bilingual proficiency nor length of exposure within the
bilingual sample.

In contrast to that, Sorge et al. (2017) found a bilingual
advantage in spatial working memory capacity for both the
complete sample and the bilingual sample. They used a Frog
Matrices Task (Morales et al., 2013), where children needed to
recall how a frog jumped between ponds arranged ina 3 x 3 grid.
Bilingual children outperformed their monolingual peers in this
task, and within the group of bilingual children a higher degree
of bilingualism was related to better working memory capacity.
Attention ability did not affect outcomes.

The divergence in findings between Sharma (2019) and
Sorge et al. (2017) could be due to differences in their samples
or the fact that different aspects of working memory (auditory
vs. spatial working memory) were assessed, that could be
differentially influenced by bilingualism.

3.2.4. Cognitive flexibility/Shifting

Cognitive flexibility refers to the ability to shift between
different concepts or task rules and to adapt the corresponding
behavioural response accordingly. Mor et al. (2015) used two
tasks to assess cognitive flexibility in adults. In a Hebrew
version of the Trail Making Task (Reitan and Davison, 1974),
participants were asked to connect numbers and Hebrew letters
in alternating order (e.g., 1-“Alef;” 2-“Bet,”). In a Task Switching
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Paradigm, participants needed to switch between sorting figures
according to their shape and their colour, depending on a
task cue presented visually before each trial. While Mor et al.
(2015) did not find an effect of language or attention group
on performance on the Trail Making Task, they report several
significant results for the Task Switching Paradigm. Looking at
switching costs, i.e., the differences in performance when people
had to switch between the shape and colour task compared to
when no switching was required, they detected that people with
ADHD tended to make more mistakes than the control group.
In addition, they report a four-way interaction between attention
group, language group, congruency (same vs. different response
required for colour and shape task), and trial type (repeat vs.
switch), in the sense that only participants in the monolingual
control group had similar switch costs for congruent and
incongruent trials. For mixing costs, defined as the difference
in performance between single-task blocks and non-switch trials
in mixed blocks, they also found people with ADHD to be less
accurate than controls.

Sharma (2019) measured cognitive flexibility with a Global-
Local Task (cf. Navon, 1977) in which children needed to shift
between paying attention to the overall global shape of a figure
and the local shapes it consists of. Sharma (2019) reports an
effect of bilingualism on accuracy for both the complete and
the bilingual sample. Bilingual children were more accurate than
their monolingual peers, and a higher bilingual proficiency was
connected to better task performance. However, since attention
levels were not included in the model, it is unclear whether
both attention and bilingualism are independent predictors of
cognitive flexibility.

Taken together, the evidence on how attention abilities and
bilingualism affect cognitive flexibility is still sparse and requires
further investigation.
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3.2.5. Decision-making and delay tolerance

Decision-making and delay tolerance have been assessed in
only one of the included studies as outcome variables (Sharma,
2019, but see also Goh et al., 2020 where delay tolerance is
used as moderating variable). Decision-making skills were tested
via a child version of the Iowa Gambling Task (Garon et al.,
2006), that required children to decide from which of four
decks a card should be turned over, with some decks containing
more “good” cards than others. Delay tolerance, the ability to
wait for a higher reward, was assessed with a Delayed Reward
Task (Cherek et al., 1997). Performance on neither task was
related to bilingualism, either for the complete sample or the
bilingual subsample.

3.2.6. ADHD-related behaviour

After reviewing the effects of bilingualism on cognitive
performance, we now turn to studies looking at ADHD-related
symptoms, as reported by parents and teachers (see Table 3).
Sharma et al. (2022) assessed ADHD-related behaviour with
the ADHD subscale of the SSIS-RS parent form (Gresham and
Elliott, 2008), which gives a composite score for several ADHD-
related symptoms of inattentiveness, hyperactivity/impulsivity,
and oppositional defiant behaviour. They report a small
significant effect for bilingualism as a category on levels of
ADHD-related behaviour, such that bilingual children showed
slightly less ADHD-related behaviour than their monolingual
peers, when age, sex, SES, and structural language skills were
controlled for. However, within the group of bilingual children,
a higher level of bilingual ability (composite of oral proficiency,
literacy proficiency, and bilingual use with caregivers) did not
predict less ADHD-related behaviour. Sharma (2019, study 2)
tested a sample of children both monolingual and bilingual,
who scored < —1 SD and > +1 SD on the SSIS-RS ADHD
subscale (as reported in Sharma et al, 2022), using the
SWAN (Swanson et al., 2012) to assess ADHD symptomatic
behaviour. No relation was found between bilingualism either
as a category or continuous measure on inattentiveness or
hyperactivity/impulsivity symptoms.

Focusing on bilingual Spanish-English-speaking children
referred to psychiatric services, Toppelberg et al. (2002) looked
among others at the relationship between bilingual language
proficiency and attention problems. For children in the clinical
range (CBCL score above the clinical cut-off), limited bilingual
skills were associated with heightened attention problems, also
when controlling for IQ. For the complete sample, the negative
correlation between bilingualism and attention problems was
still present, but weaker.

In sum, the limited evidence indicates that exposure
to multiple languages could have a positive effect on
ADHD-related  behaviour
hyperactivity/impulsivity symptoms.

such as inattentiveness or
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3.2.7 ADHD diagnosis

Goh et al. (2020)s study stands out in its design and
methodology from the other identified studies, as they used
a longitudinal design examining the prospective association of
language delay at 2 years to ADHD diagnosis at 4.5 years. They
found that for children primarily exposed to a single language,
language delay was significantly associated with increased odds
of getting an ADHD diagnosis. For children who did not
show signs of language delay at 2 years, higher bilingual
exposure increased the odds of getting an ADHD diagnosis at
4.5 years. By contrast, for language-delayed children, increased
bilingual exposure did not moderate the association of language
delay to ADHD, with a tendency towards increased bilingual
exposure reducing the odds of an ADHD diagnosis later in
childhood. Executive function skills, as measured by a delay
tolerance and a cognitive flexibility task, did not mediate the
link between language delay in interaction with bilingualism on
ADHD diagnosis.

4. Discussion

This review identified and systematically summarised
the available scientific evidence on how bilingualism affects
cognitive abilities and ADHD-related behaviours/symptoms in
adults and children with high and low attention levels. With
only nine identified studies in the literature, the topic is to date
not well-studied, and the total number of participants is limited.
In addition, there is a big variability in the included studies
concerning design and methodology. Not only do the identified
studies assess different types of executive functions (e.g.,
working memory, interference control, cognitive flexibility), the
tasks to measure them and the reported outcome variables
also differ across studies. Furthermore, there are considerable
differences in the conceptualisation and operationalisation of
bilingualism and attention levels as continuum, category, or
both. This variability makes it difficult to compare and synthesise
evidence across studies.

Bilingualism and attention are dimensional constructs, with
both having multiple underlying contributing factors, as is
evident in the instruments used to assess them. Similarly, clinical
ADHD constitutes the end of a dimension or dimensions, that
falls along a continuum with the behaviour of neurotypical
individuals. It follows that both bilingualism and attention
abilities/difficulties, are better understood and explored as
dimensional rather than categorical (Coghill and Sonuga-Barke,
2012; Luk and Bialystok, 2013; Roberts et al., 2015). Categorical
approaches are no doubt important and useful, for instance
for deciding who should be prioritised for intervention or for
answering the question whether there is something qualitatively
different about being bilingual that influences attention. On the
other hand, a dimensional approach may reveal for instance
for bilingualism what specific components (e.g., oral or literacy

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.1057501
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Koder et al.

proficiency, age of onset, frequency of use, domains of use), if
any, influence levels of behaviour across the different domains
of ADHD.

Examining the overall evidence, no clear pattern emerged
that individuals with attention deficits show systematic bilingual
advantages or challenges in specific executive functions
(interference control, response inhibition, working memory,
cognitive flexibility), related cognitive abilities (decision-
ADHD-related behaviour.
However, among many null findings, several studies reported

making, delay tolerance), or
significant effects of bilingualism, sometimes in interaction with
attention levels or ADHD status. For instance, Mor et al. (2015)’s
study suggests that for people with ADHD being bilingual might
be an extra burden, negatively affecting interference control.
However, for this study, it should be borne in mind that the
study samples involved might be more accurately described as
bilingual vs. trilingual as previously mentioned in the section on
bilingual measures.

Two studies found some initial evidence that bilingualism
could lead to improvements in ADHD-related symptoms
(Toppelberg et al., 2002; Sharma et al., 2022). However, to
date there is no theory linking bilingual language experience
to behavioural difficulties in conversation such as turn-taking
and interrupting. Sharma et al. (2022) suggest that bilingual
children’s improved perspective-taking skills, as reported in Fan
etal. (2015), could play a role. More research is needed to explore
potential links between bilingualism and behavioural aspects
related to inattention, hyperactivity, and impulsivity.

Some significant effects reported in the identified studies
might have been due to a confound between bilingualism
and SES. Previous research has shown that lower SES is
associated with ADHD (Russell et al, 2015; Michaélsson
et al, 2022). In two of the studies examined, SES may
have favoured results for bilinguals over monolinguals.
In Bialystok et al. (2017), where bilinguals with ADHD
scored better on hyperactivity/impulsivity scales than their
monolingual counterparts, their SES was also higher than
those of monolinguals with ADHD. In Sharma et al. (2022),
bilingual children showed significantly lower levels of ADHD-
related behaviour, but they had also a slightly higher SES
than monolingual children. In addition, the way SES was
operationalized varied considerably between studies, from
using a single indicator such as maternal education to
using an aggregate of affluence and parental education. We
recommend that future studies should carefully consider how to
operationalize SES, what components to measure (e.g., income,
poverty, wealth, parental education, parental occupation), and
whether to include them in the analysis separately or combined
(cf. Ensminger and Fothergill, 2003; Duncan et al., 2015). Also
other background variables such as gender, age, education,
IQ, and structural language abilities need to be measured
and compared between groups to prevent any confounds.
While most studies assessed and reported at least some of
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these background factors, they were typically not included as
covariates in the statistical analysis.

In light of the overall extremely limited number of available
studies, any reported positive or negative effects of bilingualism
in people with attention deficits needs to be seen as preliminary
and awaits replication. In addition, there are several limitations
of the included studies. It remains unclear whether the studies
were strictly confirmatory or included explorations of the
data, with multiple testing inflating the type I error rate
considerably (Ioannidis, 2005). Furthermore, the chance of false-
positive outcomes is increased by the statistical approach most
studies have selected, analysing their data with correlations,
ANOVAs or linear models without a maximal random effects
structure (cf. Barr et al., 2013). It therefore needs to be seen
whether the significant findings reported in some of the papers
can be reproduced with a more suitable type of statistical
analysis, taking complex dependencies between observations
into account.

Taken together, we did not find support for the hypotheses
that bilingualism has systematic positive or negative cognitive
or behavioural effects on people with attention deficits, which
makes the null hypothesis to date the most plausible candidate.
The fact that no clear pattern across the included studies
emerged suggests that significant effects might be due to
characteristics of individual study samples, or the type of analysis
selected rather than being generalizable effects. However, since
the current evidence is limited and variability between studies
is high, further research on this topic is needed, preferably
with pre-registered design and analysis plans. It is particularly
important to carefully measure different aspects of bilingualism
(e.g., language proficiency, language use in different domains)
and attention abilities (e.g., ADHD diagnosis, ADHD-related
symptoms) to better understand the conditions under which
potential differences in executive function performance emerge
(cf. Pot et al., 2018; Grundy, 2020).

Based on the current evidence, exposure to more than one
language does not seem to impair the cognitive functioning
of people with ADHD or intensify inattention symptoms. This
means that people with ADHD do not experience an additional
cognitive burden or an added disadvantage by acquiring and
using multiple languages. These findings are important beyond
the scientific community. There is a widespread fear that
children who already face developmental challenges might
be overburdened by the demands of learning one or more
additional languages. It is not uncommon that parents of
children with neurodevelopmental disorders get professional
advice that it might be harmful for their child’s development if
they are exposed to more than one language (e.g., Kay-Raining
Bird et al., 2012). In line with Uljarevi¢ et al. (2016), we would
like to point out that such general recommendations are not
backed up by the current state of research. This notwithstanding,
there is still a lot we do not know about the bilingual language
development of children with developmental disorders [see
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Kay-Raining Bird et al. (2016) for a review]. Further research
is needed to better understand the challenges that children
with attention deficits face when acquiring multiple languages,
especially because language and communication disorders are
common in this group (Green et al., 2014; Tannock, 2018).

On the other hand, bilingualism also does not “train”
attention abilities of people with attention deficits. The results of
this review add to the scientific debate on a bilingual advantage
by presenting evidence from a subgroup of the population
that has attention deficits and might therefore be particularly
receptive for attention-related effects of bilingualism. The
evidence for the null hypothesis in this population aligns with
recent meta-analyses on neurotypical adults and children that
did not provide support for domain-general cognitive benefits
of bilingual speakers (Lehtonen et al., 2018; Lowe et al., 2021).

Potential bilingual benefits are therefore unlikely to be
responsible for lower rates of ADHD diagnosis and treatment
in children from minority-language backgrounds (e.g., Slobodin
and Masalha, 2020). There may be several other explanations,
such as cultural differences in caregiver expectation of
development, for instance, not being familiar with ADHD, and
also limited knowledge how to access assessment or treatment
(Stevens et al., 2004; Rothe, 2005; Eiraldi et al., 2006). Mor
et al. (2015) mentioned these as possible explanations for
the make-up of their bilingual sample. That is, that only the
most severe cases of ADHD among bilinguals appeared to
be accounted for, as those with less severe difficulties were
unaware of ADHD or decided against seeking help to avoid
additional stigma.

In line with previous research on ADHD (Willcutt et al.,
2005), the included studies show that children and adults with
attention deficits can perform significantly below neurotypical
controls in executive functions including interference control,
response inhibition, and cognitive flexibility. Interestingly, the
effect of attention level was most visible in the accuracy
measures. The general tendency across the included studies
was that people with limited attentional resources were equally
fast—or sometimes slower—than controls, but less accurate.
Impairments in the optimisation of the speed-accuracy trade-
off have been previously linked to ADHD (Mulder et al,
2010).

5. Conclusion

There is to date little evidence that bilingualism affects
cognition or behavioural symptom presentation in children and
adults with attention deficits. If bilingual effects are real, their
effect sizes will likely be small and practical implications for
affected individuals will be limited. Especially, it is unlikely that
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they will outweigh the clear social and linguistic advantages
of bilingualism. Given the impact on individuals, families, and
society, however, it is important to continue to investigate why
differences exist in assessment, diagnosis, and treatment of
ADHD in minority communities, and formulate strategies to
address these.
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This study examined the relative difficulty of oral speech act production tasks involving
eight different types of speech acts for Chinese English as a foreign language (EFL)
learners and the effects of three contextual variables, namely, power, social distance,
and imposition, on such difficulty. Eight Oral Discourse Completion Task items,
each representing a unique combination of the three contextual variables, were
designed for each speech act. Eighty Chinese EFL learners responded to these items
and their responses were rated for appropriateness by two native-speaking college
English instructors. A Many-facet Rasch Measurement analysis suggested that the
eight speech acts can be ordered by ascending difficulty as follows: Thank, Request,
Suggestion, Disagreement, Invitation, Refusal, Offer, and Apology. Significant effects
on performance scores were found for the interaction between each of the three
contextual variables and speech act, and the specific effects observed varied by
speech act. The implications of our findings for L2 pragmatics testing are discussed.

pragmatic ability, speech acts, situational variables, task difficulty estimates, L2 pragmatics
testing

Introduction

Pragmatic ability, that is, the ability to understand the intended meanings communicated by
the speaker and to use language appropriately in various communicative contexts (Ross and Kasper,
2013; Ren, 2022), is a crucial component in models of communicative language ability (Purpura,
2004; Bachman and Palmer, 2010). Albeit recent developments in second language pragmatics
testing have shown a growing interest in interactive, discursively oriented assessment of
interactional competence (for instance, Grabowski, 2009, 2013; Youn, 2015, 2019; Ikeda, 2017;
Galaczi and Taylor, 2018), an important part of second language (L2) pragmatics testing involves
assessing L2 learners’ ability to realize different speech acts under different circumstances (Ross
and Kasper, 2013). Research in this area has attended to the effects of different task features and
contextual variables on the difficulty of pragmatic tasks (e.g., Hudson, 2001; Taguchi, 2007; Youn,
2019). At the same time, while language users’ ability to perform various speech acts has been
recognized as the universality of pragmatics (Searle, 1969), linguistic means to engage in those
speech acts and the socio-pragmatic norms associated with them exhibit considerable variation
across languages and cultures (Taguchi, 2012). This variation poses challenges for learning L2
speech acts and points to the need to take first language (L1) cultural background into account in
assessing task difficulty. As identified in Roever’s (2007) study, one fourth of his test items in a
pragmatics test showed differential functioning for test takers of Asian and European background.
Indeed, a few studies have designed or evaluated L2 pragmatics tests with learners’ L1 background
in mind (e.g., Fulcher and Reiter, 2003; Liu, 2006, 2007). However, systematical explorations of the
difficulty of L2 oral production tasks involving a diverse range of speech acts and representing
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diverse combinations of contextual factors for learners from a specific
L1 cultural background remain scant.

Task difficulty in oral proficiency assessment

Commonly used frameworks of task difficulty within second
language acquisition (SLA) have focused on analyzing the degree of
cognitive load and complexity of tasks (e.g., Skehan, 1998; Robinson,
2001). Skehan’s (1998) Limited Attentional Capacity Model and
Robinsons (2001) Cognition Hypothesis both hypothesize that
manipulating the cognitive complexity and communicative requirements
of a task will produce differential cognitive and communicative demands
and affect the accuracy and complexity of the language that learners use
to perform the task. Skehan (1998) proposed three dimensions of task
difficulty: code complexity (i.e., the variety and difficulty of the linguistic
forms required for performing the task), cognitive complexity (i.e., the
cognitive processing demands of the task content, such as the type of
information to be processed), and communicative stress (i.e., stress
caused by task-related factors such as time pressure). His model predicts
a competition between accuracy and complexity as a result of limited
attentional resources. Robinson’s (2001) triadic framework distinguishes
task complexity features affected by cognitive factors (e.g., number of
elements to deal with) from task condition features affected by
interactional factors (e.g., power difference of the interlocutors) and task
difficulty features affected by learner factors (e.g., learner motivation).
His Cognition Hypothesis claims that increased task complexity may
simultaneously promote linguistic complexity and accuracy as learners
will activate and allocate more attentional resources to handle the higher
cognitive load.

A few language assessment studies have applied these cognitive
models of task complexity to examine the effect of varying task
conditions on task difficulty in speaking tests. Based on Skehan’s (1998)
cognitive complexity framework, Iwashita et al. (2001) manipulated the
performance conditions of a series of picture-based narrative task in
terms of perspective (first vs. third person perspective), immediacy
(here and now vs. there and then), adequacy (a complete set of pictures
vs. an incomplete set), and planning time (no planning time vs. 3 min
planning time). They found no significant effect of the varying
performance conditions on either the test-takers’ discourse in terms of
fluency, complexity, or accuracy or the quality ratings of their
performance. Elder et al. (2002) further reported that the varying
performance conditions did not affect task difficulty as perceived by the
test-takers. They concluded that their results did not support Skehan’s
framework in the case of oral proficiency assessment. The lack of score
sensitivity to varying task conditions in speaking tests has also been
reported in other studies (Fulcher, 1996; Fulcher and Reiter, 2003).
Accordingly, Fulcher and Reiter (2003) suggested that L2 pragmatics test
designers “may look to pragmatic categories and cultural factors to
develop task types” (p. 339).

Speech acts, contextual variables, and task
difficulty in L2 pragmatics testing

A common way to attend to pragmatic categories in L2 pragmatics
testing has been to look at different speech acts. Indeed, the speech act
paradigm has played an important role in pragmatics testing since the
1980s, with the influence of studies in the Cross-Cultural Speech Act
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Realization Patterns (CCSARP) project initiated to investigate cross-
cultural variations in speech act realization (Cohen and Olshtain, 1981;
Blum-Kulka et al., 1989). Given that the linguistic realization patterns of
speech acts have been found to differ from culture to culture (Gass and
Neu, 1996; Taguchi, 2012), L2 learners’ pragmatic ability to realize
different speech acts in the target language has been recognized as an
essential component of their L2 communicative language ability
(Bachman, 1990; Bachman and Palmer, 1996, 2010) and a prominent
target construct of L2 pragmatics testing (Roever, 2011).

Pragmatics tests of speech act realization have drawn heavily from
Speech Act theory (Searle, 1969) and Politeness theory (Brown and
Levinson, 1987). Speech Act theory views as the minimum unit of
human communication the performance of different acts through
language (e.g., apology and refusal) and distinguishes direct speech acts,
where the speaker directly states the intended meaning, usually with
certain conventionalized linguistic forms, from indirect ones, where the
speaker says more than or something other than the intended meaning
(Searle, 1975). In Politeness theory, the directness of speech acts is seen
to vary systematically with three contextual properties defined a priori,
i.e., power, social distance, and rank of imposition (Brown and Levinson,
1987). L2 pragmatics tests commonly examine L2 learners’ realization
of different speech acts in situations with different contextual properties,
although the most commonly investigated types of speech acts have
centered around apology, refusal, and request (Hudson et al., 1992, 1995;
Yamashita, 1996; Yoshitake, 1997; Ahn, 2005; Roever, 2005, 2006; Liu,
2006, 2007).

Among the task types used to test speech act production in
pragmatics testing, Discourse Completion Tasks (DCTs) are used more
widely than other types such as role plays and sociopragmatic judgment
tasks (Martinez-Flor and Uso-Juan, 2010). Although DCTs are artificial
in nature (Brown, 2001; Golato, 2003), they allow for the evaluation of
learners’ pragmatic knowledge and are the most prevalent data collection
method in L2 pragmatics. Hudson et al. (1992, 1995) designed a
prototypical pragmatics test battery for apology, refusal, and request,
which included six types of DCTs, namely, Written Discourse
Completion Tasks (WDCT), Multiple-Choice Discourse Completion
Tasks (MDCT), Oral Discourse Completion Tasks (ODCTs), Discourse
Role-Play Tasks (DRPT), Discourse Self-Assessment Tasks (DSAT), and
Role-Play Self-assessments (RPSA). All tasks other than self-assessments
were designed around high/low settings of power, social distance, and
imposition (Brown and Levinson, 1987), rendering eight combinations
of these contextual variables. Each task required test-takers to produce
an oral or written response to a specific scenario representing a
particular combination of contextual variables.

A limited number of studies have examined how pragmatic
production tasks involving different speech acts compared with each
other in terms of difficulty or how different contextual variables affect
the difficulty of such tasks, sometimes with attention to the effects of
assessment methods and/or L1 cultural background. Hudson (2001)
examined the effects of three assessment methods (i.e., WDCTs,
language lab DCTs, and role-play scenarios) and three contextual
variables (i.e., power, social distance, and imposition) on the scores
assigned to pragmatic productions tasks involving three speech acts (i.e.,
apologies, refusals, and requests) among Japanese English as a second
language (ESL) learners. He found that lab DCTs were slightly more
difficult than the other two methods and that apologies were rated
slightly higher than refusals and requests. He reported minimal effects
of the contextual variables on the scores, with only imposition showing
a slight effect, and attributed the lack of effects to the homogeneity of the
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participants’ proficiency level. Fulcher and Reiter (2003) examined how
social power and imposition as well as their interaction with learners’
L1 background affect test-takers’ pragmatic performance. Six role-play
tasks representing six combinations of the two contextual variables were
used to elicit L2 English learners’ realization of request. Significant
effects were found for both contextual variables, the two-way interaction
between social power and L1 background, and the three-way interaction
between social power, imposition and L1 background. Roever (2004)
reviewed item difficulty in pragmatics tests including learners’
interpretation of routines, implicature and production of speech acts
and identified degree of imposition as a source of speech act difficulty.
The effect of degree of imposition on the difficulty of speech act
performance was also evident in Taguchi’s (2007) study, in which she
examined the effects of task difficulty on Japanese EFL learners’ oral
production of requests and refusals. She operationalized task difficulty
as two situation types, one with an equal power relationship, small social
distance, and a small degree of imposition (PDR-low), and the other
with greater power for the listener, large social distance, and a large
degree of imposition (PDR-high). She reported that L2 learners
produced speech acts significantly more easily and quickly in the
PDR-low situation than in the PDR-high situation. In a study designed
to evaluate the reliability of three test methods (WDCT, MDCT, and
DST) for assessing the pragmatic knowledge of Chinese EFL learners,
Liu (2006) reported that the three methods were reasonably reliable, and
that the apology subtest proved consistently more difficult than the
request subtest across three test methods. However, compliment
responses and refusals were found relatively easy while requests were
more difficult for L2 Chinese learners in Li et al. (2019). Krish and May
(2020) identified interference of L1 cultural knowledge and linguistic
rules in L2 Chinese learners’ pragmatic performance of five speech acts:
compliments, requests, refusals, apologies, and complaints.

Taken together, these studies have provided evidence that pragmatic
tasks involving different speech acts may have varying degrees of
difficulty for L2 learners and that their relative difficulty may be affected
by the learners’ L1 background and proficiency level, the assessment
method used, and the contextual variables of power, social distance, and
imposition. Meanwhile, it can also be seen that the range of speech acts
and the range of combinations of different contextual variables that have
been investigated in previous studies were both small, and the
interaction between the contextual variables and speech acts has been
underexamined. How learners’ native culture may influence their
performance in pragmatics tests has barely been touched upon.

Objectives

The current study contributes to the limited body of research in this
area by examining the difficulty of oral production tasks involving
different types of speech acts for Chinese English as foreign language
(EFL) learners. In response to the call for broadening the range of
pragmatic tasks and attending to the effects of relevant contextual
variables in assessing task difficulty in pragmatics testing (Taguchi, 2007;
Youn, 2019), we include eight speech acts and three contextual variables
in designing the oral production tasks. It is our hope that our analysis
will provide useful insight into the relative difficulty of oral production
tasks involving different speech acts for Chinese EFL learners and the
effects of the interaction between the contextual variables and speech act
on task difficulty in L2 pragmatics tests. Informed by findings of
previous studies, we explored these issues with a single assessment
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method and a group of learners from a single L1 background (i.e.,
Chinese EFL learners) representing diverse proficiency levels.

Research questions

The present study explores the difficulty of oral speech act
production tasks for Chinese EFL learners in L2 pragmatics testing by
addressing the following research questions:

(1) What is the order of the difficulty estimates for oral speech act
production tasks involving the speech acts of Apology,
Disagreement, Thank, Request, Suggestion, Invitation, Offer
and Refusal?

(2) How do social distance, relative power, and imposition interact
with speech act to affect the difficulty of oral speech act
production tasks?

Methodology
Participants

Eighty Chinese EFL learners (24 male, 56 female) with an average
age of 20.6 from three universities in south China responded to an open
call to participate in the current study. The participants represented a
range of disciplinary backgrounds, years in college, and language
proficiency levels, with 35 first-and second-year non-English major
undergraduate students from various arts and science disciplines, 40
first-and third-year English major undergraduate students, and five
applied linguistics postgraduate students who majored in English in
college. No participant had been abroad for over 1 month.

Instruments

Given that our participants were all undergraduate and postgraduate
students, we decided to test their pragmatic performance on speech acts
commonly used in university settings. To this end, we identified 20
speech acts commonly discussed in the Interlanguage Pragmatics (ILP)
literature and invited 28 L1 English American college students to rate
the frequency of using each of them in their university life on a five-
point scale. Based on their ratings, we included the following eight
highest ranked speech acts in the current study: Apology, Disagreement,
Thank, Request, Suggestion, Invitation, Offer, and Refusal.

We elicited the participants’ performance in producing target speech
acts orally using Oral Discourse Completion Tasks (ODCTs). DCTs have
been criticized for limited generalizability (Roever, 2011), but ODCTs
can measure online performance under time pressure (Roever, 2004),
which improves their authenticity and generalizability. To test the
participants’ pragmatic ability to cope with different contexts,
we incorporated different combinations of three contextual variables,
i.e., relative power, social distance, and imposition in the ODCTs, with
the values of these variables specified for each speech act production
task. Relative power (P) refers to the power of the speaker with respect
to the hearer (Brown and Levinson, 1987), and P+, P—, and P=denote
the speaker has more, less, or equal power relative to the hearer,
respectively, with more power defined as a higher rank, title, or social
position or greater control of the assets in the situation. We excluded
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scenarios with the P+ feature in the current study as we limited the
discourse context to the university setting, in which such scenarios were
uncommon for our participants. Common scenarios with the P=feature
included talking to classmates and roommates, and common scenarios
with the P— feature included talking to faculty and staff members. Social
Distance (D) refers to the degree of familiarity and solidarity between
the speaker and the hearer (Brown and Levinson, 1987). D+ indicates
that the speaker and hearer are unfamiliar with each other, and
D-indicates that they are familiar with each other. Imposition (R) refers
to the expenditure of goods and/or services by the hearer or the
obligation of the speaker to perform an act (Brown and Levinson, 1987).
Given that the nature of this variable varies with different speech acts,
we determined the value of this variable for each item in two steps. The
speech events in the ODCTs were first ranked for imposition by two
native speaker consultants through collaborative discussion. The
rankings were then used to code the task items pertaining to the same
speech act as either R+ (high imposition) or R— (low imposition),
depending on whether each item was ranked in the top or bottom half
among the items for that speech act.

We initially developed eight ODCT items for each target speech act,
each with a scenario reflecting a unique combination of the three
contextual variables, as summarized in Table 1. Each item was checked
by two native speaker consultants for authenticity. The consultants
recommended the removal of four items for Disagreement on the basis
that they represented unrealistic scenarios. One consultant indicated
that “it’s better to remain quiet if you do not agree in these cases”
Therefore, only four items were retained for Disagreement (Item 1, 2, 3,
5). All other items were accepted by the consultants as authentic. The
final test battery thus consisted of 60 ODCT items (see Appendix).

Procedure

The pragmatics test was first piloted with five Chinese EFL learners
enrolled in the same university who did not participate in the actual
study. They all found the scenario descriptions clear, but two participants
identified several words in the descriptions that caused some
comprehension difficulties. We thus added Chinese glosses to those
words to minimize potential comprehension problems. Based on the
maximum time they took to complete each item, we set the time limit
to 20s for the first 50 items and 50s for the last 10 items due to the
extended length of these items.

The final test was administered to the 80 participants in a large
language lab in 12 groups of six to seven, with ample space between any
two participants to minimize interference from each other. At the
beginning of each session, one researcher provided instructions in
English, illustrated the scenario descriptions and the types of oral
response expected with an example, and confirmed that all participants
understood the instructions and requirements. The researcher then

TABLE 1 Combinations of the three contextual variables represented by the
eight ODCT items for each speech act.

Item Item Item Item Item Item Item Item
1 2 3 4 5 6 7 8
D — + - + - + — +
P = = — — = = — —
R - - - - + + + +

D, social distance; P, relative power; R, imposition.
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presented the scenario descriptions and their corresponding time limits
using PowerPoint slides on a screen in the front of the lab one by one.
There was a signal for the participants to stop speaking at the end of the
time limit for each item, and the next slide was shown. The entire session
lasted about 1 h for each group. Each participant’s responses were
recorded by the computer and then saved in a separate audio file for
rating and further analysis.

Data analysis

Each participant’s oral response to each item was firstly transcribed
and their written responses were independently rated for pragmatic
appropriateness by two native speakers of American English, both of
whom were experienced English instructors at the university. A holistic
five-point scale was adopted from the five-level rating scale constructed
to evaluate Chinese EFLs written speech act performance by Chen and
Liu (2016). Inter-rater reliability, assessed using Spearmans rank
correlation, reached 0.823 (p<0.001). The final score of each response
was the mean of the two scores, and the overall test score of each
participant was the sum of the scores for all responses by that participant.

We subjected the scores of the 80 participants’ responses to the 60
ODCT items to a Many-facet Rasch Measurement (MFRM) analysis
within Item Response Theory (McNamara and Knoch, 2012) using the
FACETS 3.71.3 (Linacre, 2013) for the analyses, with participants,
speech acts, and item types as facets to assess the difficulty of items for
each speech act as well as items of each of the eight types representing a
specific combination of the three contextual variables. We further
performed a series of two-way ANOVAs, each with speech act and one
of the three contextual variables as independent variables and
participants’ response scores as the dependent variable, to examine the
effects of the interaction between each contextual variable and speech
act on the difficulty of oral speech act production tasks. Cohen’s D, or
standardized mean difference, was adopted as an effect size measure.
Following Cohen (1969), we characterized effect sizes as small, medium,
and large if the npz values were larger than 0.0099, 0.0588, and 0.1379,
respectively.

Results

Research question 1: Order of the difficulty
estimates for tasks involving different
speech tasks

The MFRM analysis placed the estimates of the three facets (i.e.,
participants, speech acts, and item types) on a single measurement scale,
as shown in Figure 1. The range of the measurements was within two
logits, likely due to the narrow range of the ILP competence of our
participants. The average person measure was 0.16, with a standard
deviation of 0.22. Only four misfitting persons were identified with Z
scores larger than two.

For the speech act measures, the mean measure was set at zero and
the standard deviation was calculated to be 0.30. Thank and Request
were found to be the easiest, followed by Suggestion, Disagreement, and
Invitation. Refusal, Offer, and Apology were found to be the most
difficult among the eight speech acts.

Facets also generates an overall estimate of the extent to which items
are at reliably different levels of difficulty. The reliability of separation
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FIGURE 1
Results of the Many-facet Rasch Measurement analysis of participant
performance.

index denotes the reliability with which the items included in the
analysis are separated (i.e., how different the item difficulty measures
are), and the fixed chi-square test for the items tests the hypothesis that
all items are of the same level of difficulty, after accounting for
measurement error. The reliability of separation was reported as 0.90
[%*(7)=74.0, p=0.000], indicating significant differences among the test
items in terms of difficulty.

For the item type measures, the mean measure was set at zero and
the standard deviation was calculated to be 0.11, indicating a low range
of difficulty. Item 3 (D—, P—, and R—) was the easiest item type, followed
by items 1 (D—, P=, R—) and 4 (D+, P—, R—). Item 5 (D—, P=, R+) was
the most difficult item type, followed by item 8 (D+, P—, R+). These
results suggest that items with lower imposition (R—) tended to be easier
than those with higher imposition (R+).

To sum up, the MFRM analysis results suggested that the eight
speech acts can be ordered by ascending difficulty as follows: Thank,
Request, Suggestion, Disagreement, Invitation, Refusal, Offer, and
Apology. The results also suggested a potential effect of imposition on
learners’ oral speech act production performance.

Research question 2: Effects of the
interaction between each of the three
contextual variables and speech act on the
difficulty of oral speech act production tasks

Three separate two-way ANOVAs were conducted to investigate the
effects of the interaction between each contextual factor and speech act
on the difficulty of oral speech act production tasks. The four items for
Disagreement were excluded from these analyses because not all values
for all three variables were represented among these items as a result of
the removal of four Disagreement items. The Levene test indicated that
the assumption of equal variance across groups was violated (p <0.05).
However, the ANOVA F test has been shown to be robust if the sample
is large, the group sizes are equal, and the largest group standard
deviation is not larger than twice the smallest group standard deviation
(e.g., Agresti et al., 2017). Given that our dataset met these criteria,
we proceeded with the two-way ANOVAs followed by pairwise
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comparisons using the Tamhane’s T2 post hoc test, which does not
assume equal variances across groups.

Social distance

As shown in Table 2, the main effect of speech act was statistically
significant with a large effect size [F(6,153) =68.243, p=0.000, npz =0.270],
but the main effect of social distance was insignificant [F(1,158)=0.316,
p=0.574, npz =000]. The interaction effect between the two factors was
significant with a medium effect size [F(1,158)=12.127, p=0.000,
n,>=0.062]. Pairwise comparisons revealed that, compared to items with
the D+ feature, those with the D-feature were significantly easier for
Offer and Request but significantly harder for Suggestion and Thank.
These results are also visualized in Figure 2.

Power

As shown in Table 3, the main effect of speech act was statistically
significant with a large effect size [F(6,153)=65.843, p=0.000,
n,°=0.263], but the main effect of power was insignificant
[F(1,158)=1.986, p=0.159, 1,>=0.002]. The interaction effect between
the two factors was significant with a medium effect size
[F(1,158)=23.575, p=0.000, n,>=0.113]. Pairwise comparisons revealed
that, compared with items with the P=feature, those with the P-feature
were significantly easier for Offer and Suggestion but significantly
harder for Refusal. These results are also visualized in Figure 3.

Rank of imposition

As shown in Table 4, the main effects of speech act [F(6,153) =63.918,
p=0.000, n,2=0.257] and Imposition [F(6,153)=39.300, p=0.000,
n,>=0.034] were both statistically significant, with large and small effect
sizes, respectively. The interaction effect between the factors was also
statistically significant with a medium effect size [F(6,153)=23.635,
p=0.000, n,>=0.114]. Pairwise comparisons revealed that, compared
with items with the R+ feature, those with the R-feature were
significantly easier for Offer, Request, and Suggestion but significantly
harder for Refusal. These results are also visualized in Figure 4.

Discussion

ODCTs are a special type of oral assessment that elicit one-sided
responses in hypothesized conversations. Following the suggestion by
Fulcher and Reiter (2003), we included both pragmatic categories (i.e.,
the eight speech acts) and cultural factors (i.e., the combinations of the
three social variables in different scenarios) in developing ODCT tasks
in the current study. The analysis of the appropriateness ratings of our
participants’ responses to the ODCT items revealed several substantive
findings. First, the MFRM analysis showed that the eight speech acts
investigated can be ranked in ascending order of difficulty for Chinese
EFL learners as follows: Thank, Request, Suggestion, Disagreement,
Invitation, Refusal, Offer, and Apology. Second, the two-way ANOVAs
revealed significant main effects of speech act and rank of imposition
(R), but not of power (P) and social distance (D). These analyses also
revealed significant interaction effects between speech act and each of
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TABLE 2 Comparison of mean task performance by speech act and social distance.

Speech act Mean/SD Pairwise Analysis of variance
comparisons
P

Apology 80 2.788/0.63 2.728/0.73 0.581 Speech act 6 68.243 0.000 0270
Invitation 80 3.024/0.51 3.155/0.53 0.114 Social distance 1 0.316 0.574 0.000
Offer 80 3.203/0.59 2.775/0.67 0.000 Interaction 6 12.127 0.000 0.062
Refusal 80 3.123/0.48 2.963/0.65 0.080

Request 80 3.798/0.57 3.444/0.50 0.000

Suggestion 80 3.188/0.49 3.580/0.54 0.000

Thank 80 3.662/0.57 4.003/0.61 0.000

Estimated Marginal Means of Scores
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FIGURE 2

Profile plots for the interaction between speech act and social distance.
Speech act codes: 1=Apology; 2=Invitation; 3=Offer; 4=Refusal;
5=Request; 6=Suggestion; 7=Thank. Social distance codes: 1=D—;
2=D+.

the three contextual variables, confirming the importance of including
both pragmatic categories and cultural factors in ODCT task design
(Fulcher and Reiter, 2003). We discuss our findings on the relative
difficulty of the tasks for different speech acts and the interaction effects
between speech act and the three contextual variables below.

Difficulty of ODCTs for different speech acts

Previous findings on the relative difficulty of pragmatic tasks on
different speech acts are limited and inconsistent. In testing learners’
pragmatic knowledge of three speech acts: apology, request, and refusal,
Hudson (2001) found that apologies were slightly easier than requests
and refusals for Japanese ESL learners, which was echoed by Roever’s
pragmatics test of ESL/EFL learners with diverse language background
(Roever, 2004). Hudson accounted for this difference with the
explanation that apologies tended to be more formulaic than the other
two speech acts and attributed the absence of other difficulty differences
to the homogeneity of the participants’ proficiency level. Using data
from Ahn (2005) on L1 English learners of Korean as a foreign language
(KFL) at diverse proficiency levels, Brown (2008) and Brown and Ahn
(2011) reported that the average ratings of apologies, requests, and
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refusals were comparable. Liu (2006), however, found apologies to
be consistently more difficult across three test formats (MDCT, DSAT,
and WDCT) than requests for Chinese EFL learners at diverse
proficiency levels. The different findings pertaining to the difficulty of
apologies relative to other speech acts on learners with different L1
backgrounds and the agreement between Liu’s finding and our finding
that apologies were harder than requests for Chinese EFL learners
suggest a potential effect of the learners’ L1 cultural background on
speech act production task difficulty. This conclusion aligns with the
prediction that the culture-specific nature of pragmatic ability may give
rise to unique challenges for learning L2 speech acts (Taguchi, 2012).
Youn and Brown’s (2013) finding that pragmatics test item difficulty
remained consistent across two different studies by Ahn (2005) and
Youn (2008) on two different groups of L1 English KFL learners also
offers support for this conclusion, as it suggests more consistency of
task difficulty among learners of the same L1 background.

Apology was found to be the most difficult speech act for Chinese
EFL learners in the present study. A closer examination of the production
data revealed that our participants had no difficulty in using the formulaic
head act strategy (i.e., I'm sorry), but many struggled with producing
appropriate supporting moves. As illustrated in Example 1, many students
followed I'm sorry with an explanation that the cause was accidental, often
with the structure “didn’t ... on purpose’, likely translated from
the Chinese expression biishi giyi de (ANZHUE K, “didn’t do it on
purpose”), which is commonly used in apologies in Chinese. This strategy,
however, was not considered conventional by the L1 English raters.

(1) a. I'm sorry. I did it by accident.

b. I'm so sorry. I did not do it on purpose.

I promise it will not happen again.

¢. I'm so sorry. I did not knock over the cup

on purpose.

In addition, some participants provided grounders that were
considered by the L1 English raters to be too casual to the extent that
they jeopardize the sincerity of the apology, as illustrated by Example 2:

(2) a. Sorry, Miss May, I had something

important to do just now. So 'm coming late.

b. Sorry, Miss May, I had something on the

way. I'm very sorry.

c. Sorry, I have something urgent. Please

forgive me.
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TABLE 3 Comparison of mean task performance by speech act and power.

10.3389/fpsyg.2023.1096399

Speech act N Mean/SD Pairwise comparisons Analysis of variance
P— fo) F fo)

Apology 80 2.753/0.66 2.752/0.72 0.991 Speech act 6 65.843 0.000 0.263
Invitation 80 3.125/0.59 3.056/0.53 0434 Power 1 1.986 0.574 0.002
Offer 80 3.100/0.64 2.873/0.71 0.036 Interaction 6 23.575 0.000 0.113
Refusal 80 2.623/0.54 3.458/0.55 0.000

Request 80 3.630/0.52 3.614/0.58 0.852

Suggestion 80 3.735/0.54 3.027/0.52 0.000

Thank 80 3.917/0.61 3.751/0.58 0.081
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FIGURE 3

Profile plots for the interaction between speech act and power. Speech
act codes: 1=Apology; 2=Invitation; 3=Offer; 4=Refusal; 5=Request;
6=Suggestion; 7=Thank. Power codes: 1=P—; 2=p=.

These grounders also appeared to display an L1 transfer effect, as the
expressions youdidn shi (1 £13%, “have something”) and ydudidn jishi
( $572.34, “have something urgent”) are commonly used excuses in
apologies in Chinese. These examples support Blum-Kulkas (1982)
claim that L2 learners’ speech act production is often influenced by
pragmatic transfer from their L1 and that negative transfer may result
in pragmatic failures and cross-cultural communication breakdowns.

Offer was found to be the second most difficult speech act for Chinese
EFL learners. Previous research on L2 learners’ realization of offers is scant.
As offers have a directive nature in that they involve the speaker attempting
to persuade the hearer to accept the offer in question, the use of head act
strategies for offers resembles that for requests. However, a major difference
between offers and requests is that offers presumably benefit the hearer
while requests impose on the hearer. As such, the use of direct strategies
may be considered more acceptable for offers than for requests, which is
also the case in Chinese. Additionally, it has been noted that in some
cultures, Chinese included, an offer is not considered sincere until it has
been reiterated (Barron, 2003). As noted by the L1 English raters, the
participants’ offers received low ratings primarily because they sometimes
sounded overly direct and eager to help to the extent that the hearer might
feel being imposed on. In Example 3, one participant offered to help a
sick classmate with the use of must, which the raters felt was overly strong.

(3) You are sick. I must take you to the hospital. ‘

Frontiers in Psychology

Refusals were found to be the third most difficult among the eight
speech acts. As a typical face-threatening speech act (Brown and
Levinson, 1987), refusals have been recognized as a major cross-cultural
obstacle (Babai Shishavan and Sharifian, 2016). Ekiert et al. (2018)
reported that advanced L1 Japanese and Spanish ESL learners achieved
comparable pragmatic appropriacy for refusals, complaints, and advice,
but lower proficiency ESL learners with those L1 backgrounds achieved
lower pragmatic appropriacy for refusals than for complaints and advice.
Our results showed that refusals were harder than suggestions for
Chinese EFL learners. Refusal was again found more difficult than most
speech acts in the present study. Previous research found that grounder
and regret strategies are the most frequently used for refusals by Greek
foreign language learners (Bella, 2014) as well as by Chinese learners of
English in both at-home and study aboard contexts (Ren, 2015). A close
analysis of the participants’ production data indicated that they relied
heavily on expressions of gratitude but rarely used empathetic or positive
statements, as illustrated in the participant’s response to the item
on refusing a chance to take part in a speech contest in Example 4.
One L1 English rater commented that a positive statement before the
refusal (e.g., I know the speech contest is a great opportunity for me to
practice my English, but...) would improve its pragmatic appropriacy.

(4) I'm sorry. I do not think I can take part in
it. Thank you for your trust.

Request, Suggestion, Disagreement, and Invitation were found to
be relatively easier, and Thank was found to be the easiest speech act.
The participants demonstrated good familiarity with the pragmatic
formulas associated with these speech acts, and they used the most
formulaic expressions for Thank among all speech acts. The higher
frequency of use of these speech acts in the university setting in general
and in the language classroom in particular may have also contributed
to the lower difficulty of these speech acts.

The interaction effects between speech act
and The three contextual variables

The difficulty of the ODCT items was found to be affected by the
interaction between speech act and each of the three contextual
variables. This finding is consistent with Taguchi’s (2007) finding that
social factors may make certain types of situations for pragmatic tasks
more demanding than others. The finding also supports Fulcher and
Reiter’s (2003) claim that different contextual variables may have distinct
effects on particular speech acts.
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TABLE 4 Comparison of mean task performance by speech act and rank of imposition.

Speech act Mean/SD Pairwise Analysis of variance
comparisons
P

Apology 80 2.827/0.84 2.679/0.57 0.193 Speech act 6 63.918 0.000 0257
Invitation 80 3.079/0.69 3.106/0.53 0.763 Imposition 1 39.300 0.000 0.034
Offer 80 3.121/0.64 2.857/0.59 0.008 Interaction 6 23.635 0.000 0.114
Refusal 80 2.829/0.64 3.256/0.51 0.000

Request 80 3.822/0.50 3.422/0.57 0.000

Suggestion 80 3.928/0.53 2.835/0.53 0.000

Thank 80 3.894/0.69 3.762/0.58 0.195
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FIGURE 4

Profile plots for the interaction between speech act and rank of
imposition. Speech act codes: 1=Apology; 2=Invitation; 3=Offer;
4=Refusal; 5=Request; 6=Suggestion; 7=Thank. Imposition codes:
1=R—; 2=R+.

Social distance exhibited different effects on different speech acts.
Compared with items with the D+ feature, items with the D-feature were
significantly easier for Offer and Request but significantly harder than
Suggestion and Thank. These results indicate that the participants
produced more appropriate offers and requests to familiar hearers but
more appropriate suggestions and thanks to unfamiliar hearers. A close
analysis of the learner production data suggested that the participants
tended to use similar types of formulaic strategies for items with D+ and
D~ features. For example, they frequently used “Would you like to ...”
for Suggestion and “Thank you very much” for Thank, which were
considered more appropriate for unfamiliar hearers (D+) but sometimes
overly polite for very familiar peers (D—). Li (2010), for example,
indicated that native Australian students tended to use ability statements
such as “You can” to realize suggestions in D-scenarios.

With respect to power, items with the P-feature were significantly
easier for Offer and Suggestion, while items with the P=feature were
significantly easier for Refusal. These results indicate that the participants
produced more appropriate offers and suggestions to hears with more
power but more appropriate refusals to hears with equal power. These
results may not be surprising, as they align with the common
understanding that it is easier to make an offer to than to refuse someone
with more power in the university setting (e.g., a teacher) in the
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Chinese culture. Overall, our participants demonstrated some struggle
with consistently deploying politeness strategies appropriate for these
speech acts to hearers with different power status, sometimes showing
negative pragmatic transfer from Chinese. For example, they tended to
extend offers to teachers using polite, indirect forms and to their peers
using highly direct forms (e.g., Come to dinner with me). While such
direct strategies for making offers to peers are commonly used to show
sincerity and hospitality or to preserve the speaker’s positive face in the
Chinese culture, they may sound intruding in western cultures where
the hearer prefers to be left alone (Gu, 1990; Mao, 1994).

Imposition was the only contextual variable that showed a significant
main effect, with items with the R+ feature showing a higher level of
difficulty than those with the R— feature overall. Hudson (2001) and Liu
(2006, 2007) also reported that R+ items received lower scores than R—
items across multiple test methods, although they did not examine the
interaction between speech act and imposition. Our analysis showed
that, compared to R— items, R+ items were significantly harder for Offer,
Request, and Suggestion, significantly easier for Refusal, and comparably
difficult for other speech acts. While these findings are not necessarily
surprising (e.g., as the degree of imposition increases, requests become
harder while refusals become easier), they nonetheless provide evidence
for the need and usefulness to look at the interaction effect between
speech act and individual situational variables.

Limitations

The current study has several limitations that can be addressed in
future research. First, while we included participants with diverse levels
of English proficiency in the study to have a heterogenous sample, we did
not systematically examine the effect of proficiency on the difficulty of
speech act production tasks, a topic that can be useful to investigate in
future research. Second, our analysis focused on the appropriateness
ratings of the participants’ responses only, and it may be useful for future
research to consider learners’ perceptions of task difficulty and to
qualitatively explore the reasons why learners see certain speech acts and
contextual variable combinations are more difficulty than others. Third,
we employed two raters in the current study only, and greater reliability
in the judgments of language learners’ pragmatic performance could
be achieved by using a larger pool of raters. Fourth, a certain degree of
interference existed in the data collection phase as oral samples of a
group of participants were elicited simultaneously in a language lab,
which can be avoided by applying headphones or collecting data
separately. Finally, given that the difficulty of oral speech act production
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tasks may vary by L1 cultural background, the order of relative difficulty
established in the current study for the eight speech acts may not
be directly applicable to English learners of other L1 backgrounds. Future
research can investigate how the order of relative difficulty may vary by
L1 background by including participants from diverse L1 backgrounds.

Conclusion

This study examined the relative difficulty of oral speech act
production tasks involving eight types of speech acts for Chinese EFL
learners and the effects of three situational variables, namely, power,
social distance, and imposition, on such difficulty. A Many-facet Rasch
Measurement analysis suggested that the eight speech acts can
be ordered by ascending difficulty as follows: Thank, Request,
Suggestion, Disagreement, Invitation, Refusal, Offer, and Apology.
Significant effects on performance scores were found for the interaction
between each of the three contextual variables and speech act, and the
specific effects observed varied by speech act. Learner responses also
reflected influences of their L1 cultural background. Our findings on the
relative difficulty of oral production tasks involving different speech acts
and the effects of relevant situational variables on such difficulty have
useful implications for L2 pragmatics test design.

Our findings have useful implications for L2 pragmatics testing.
Given that different speech act types are not equally difficult to EFL
learners, it is important to not generalize results from testing the
realization of a particular speech act or a small set of speech acts to the
learners’ pragmatic ability in performing other speech acts. Furthermore,
given the effects of the situational variables on the task difficulty for
different speech acts, it is critical to test learners’ speech act production
with different combinations of contextual variables. Finally, the
evaluation of task difficulty in L2 pragmatics assessment need to take
learners’ L1 background into account.

Our findings also have useful implications for L2 pragmatics
pedagogy in the Chinese EFL context. From a task-based language
teaching perspective, as advocated by Taguchi and Kim (2018), the
relative difficulty of tasks provides highly useful information for task
selection and task sequencing in teaching L2 pragmatics. The rank of
difficulty estimates of the pragmatic tasks for different speech acts
observed in the present study can be used to inform the order in which
the speech acts are introduced and the allocation of classroom time to
different speech acts in L2 pragmatics pedagogy. Our findings regarding
the effects of the three contextual factors on the task difficulty for
different speech acts can be used to inform the design of different
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Introduction: The ability to produce a well-structured, coherent and informative
narrative requires the integration of lexical and grammatical skills at different levels
of complexity. Investigating how narrative macrostructure competence is predicted
by microstructural linguistic skills is conceptually enlightening; yet there have been
very few, if any, studies documenting the associations between macrostructure and
microstructure in both languages of the same bilinguals. In this paper we attempt to
address this research gap and report on the first empirical study of Urdu-Cantonese
bilingual children’s narrative abilities, bringing in data from a new language pair that
is currently understudied.

Methods: Twenty-four bilinguals (mean age=9.17years) acquiring Urdu as first,
family and heritage minority language, and Cantonese as second, school and
majority language were assessed via Multilingual Assessment Instrument for
Narratives (MAIN). We examined these children’'s macrostructural competence and
its relations to microstructural skills in both languages (Urdu and Cantonese). Three
macrostructure components were scored as response variables: Story Structure (SS),
Story Complexity (SC), Internal State Terms (IST). Four microstructural measures
were scored as predictor variables: number of different words (NDW), mean length
of Communication Units (MLCU), proportion of grammatical Communication Units
(Gproportion), proportion of correct connectives linking the major episodic elements
(Cproportion).

Results: In regression analyses, NDW emerged consistently as a positive predictor
of SS, SC and IST in both languages. MLCU and NDW were positive predictors of SS
in the stronger L1, but NDW was the only positive predictor of SS in L2. By contrast,
NDW and an index of syntactic competence (MLCU in L1, but Cproportion in L2) were
significant or close-to-significant positive predictors of SC in both languages. NDW
was the only positive predictor of IST in both languages. These findings suggested
that the relationships between narrative macrostructure and specific microstructural
abilities could manifest both similarly and differently between L1 and L2.

Discussion: We discuss the findings by considering the unique nature of each
macrostructure component and how each component might be related to specific
microstructural linguistic skills. We suggest directions for further research and discuss
how the current findings bring deeper implications for educators and clinicians in
assessment, pedagogy, and intervention.
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bilingual ethnic minority children, Cantonese, macrostructure, narrative, Urdu

99 £ N
rontiersin.org


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2023.924056﻿&domain=pdf&date_stamp=2023-02-27
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2023.924056
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.924056/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.924056/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.924056/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.924056/full
mailto:angel.ws.chan@polyu.edu.hk
https://doi.org/10.3389/fpsyg.2023.924056
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Chan et al.

1. Introduction

Children’s linguistic competence in narrative production can
be analyzed at two levels: macrostructure and microstructure.
Macrostructure refers to a higher-order global organization of a story
such as episodic structure and story grammar components (Heilmann
et al,, 2010). Microstructure involves more local level of language use
and a more language-specific analysis of the internal linguistic structure
such as lexical items, morphosyntax and connectives used in
constructing a coherent narrative production (Gagarina et al., 2016).
Although it has been shown that macrostructure and microstructure
represent two distinct areas underlying narrative competence, they are
not mutually exclusive (Liles et al.,, 1995). Given that the ability to
produce a well-structured, coherent and informative narrative requires
the integration of lexical and grammatical skills at different levels of
complexity, examining the associations between narrative
macrostructure and microstructural linguistic skills is conceptually
illuminating. This study aims to investigate how macrostructural
competence is predicted by microstructural skills in both languages of

a group of bilingual ethnic minority children.

1.1. Analysis of macrostructure and
microstructure

There can be more than one way of coding story macrostructure
depending on the framework, e.g., Applebee (1978)s six-levels
framework, High-point analysis (Labov, 1972), and episodic analysis
(Stein and Glenn, 1979). The commonly used episodic analysis, also the
framework adopted in this study, analyzes a story based on story
grammar, where story grammar elements/components (e.g., setting,
initiating event, internal response, internal plan, attempt, consequence
and reaction) constitute the episodic structures of a story. The
terminology regarding narrative macrostructure is highly variable in the
literature. Studies have used terminologies such as story content, event
content, story structure, and story complexity. Due to these variations,
we discuss the core concept of macrostructure below, to help readers
relate the current study to the earlier studies.

One major dimension is the content structure of a story. Under an
episodic analysis, this dimension identifies the macrostructure of a story
by evaluating the presence of story grammar elements/components.
Because the intentions and events represented by these story grammar
elements/components involve logical temporal and causal relationships,
being able to verbalize more of these story grammar elements/
components would contribute to the coherence and richness of relevant
content of a story. It therefore has a quantitative dimension on one hand
(counting the number of story grammar elements present), while also
contributes to the quality of a story (in terms of richness and coherence
of story content) on the other hand.

The second dimension is to consider the complexity of a story
concept. This notion is related to how a good story is defined. For
instance, Stein and Glenn (1979) argued that a goal-directed action is
the necessary basis for a minimal definition of a story. A good story has
to make reference to the following dimensions of goal-based action: (i)
an animate protagonist that can initiate intentional action, (ii) an explicit
statement of the goal or desire of the protagonist (the story grammar
component “Goal”), (iii) the overt action(s) performed to serve the
protagonist’s goal (the story grammar component “Attempt”), and (iv)
the outcome(s) as a consequence of the goal being attained or not
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attained (the story grammar component “Outcome.”) Goal-Attempt-
Outcome are therefore identified as critical components or dimensions
of goal-directed action that form a complete episode. Following this
reasoning, Stein (1988) and Westby (2005) constructed decision trees
that incorporated these concepts and showed how “a systematic increase
in the number of dimensions of a goal-directed action sequence
increases the complexity of a story concept” (Stein and Albro, 1997, p:
8). This dimension considers how well Goal-Attempt-Outcome is
expressed according to these decision trees. It indicates at which level
the child’s narrative macrostructure is according to the different levels
of structural complexity: (a) are there complete episodes, which include
all three Goal-Attempt-Outcome statements; (b) are there abbreviated
or incomplete episodes, which include Goal, but lack a complete Goal-
Attempt-Outcome structure (i.e., Goal, Goal-Attempt, Goal-Outcome);
(c) are there only action or reaction sequences, which do not include
Goal (ie., Attempt-Outcome); and (d) are there are only isolated
descriptions (i.e., only Attempt or Outcome statements) or statements
reflecting none of the episodic components. Under these considerations,
stories can systematically increase in their complexity, with (d)
corresponding to the lowest level of complexity, and (a) the highest level
of complexity.

The third dimension is to consider the use of internal state terms
(IST) to explicitly refer to a character’s internal states in a story. IST
overlap with terminologies such as mental state language (Bartsch and
Wellman, 1995), internal states (Miller and Aloise, 1989), evaluations
and inferences (Burns et al., 2012). They provide information about a
child’s understanding of a character being a mental being having
intentionality, goals, mental states, and feelings. They also provide
information of a child’s understanding of the goals and intentions of
characters as a child conceives a character’s actions as goal-directed. As
such, IST not only draw upon linguistic abilities to verbalize knowledge
about intentional actions and mental states of characters, but also theory
of mind abilities as a child conceives a character’s internal states (see also
study two of Reilly et al., 2004 for a socio-cognitive perspective). In
story-telling, IST are often linked to story grammar elements such as
goals, initiating events, and reactions at the macrostructural level, as a
child attempts to structure an episode to include reference to an
initiating event that may involve the internal state of a character, which
triggers an intentional goal of a character that leads to a goal-directed
attempt, which in turn leads an outcome as a consequence of the
attempt, and then a character’s reaction as a result of the outcome.
However, IST are also linked to narrative microstructure, because they
require semantic skills to use the appropriate and diverse lexical items
to verbalize the internal states, and syntactic skills as IST often involve
metalinguistic (e.g., say, ask, etc.) and metacognitive (e.g., decide,
believe, etc.) verbs that occur in complex syntactic structures. As such,
IST are not always included as a narrative macrostructural index in the
literature (e.g., Altman et al., 2016). Studies such as Silliman et al. (2002)
considered IST as microstructure elements. Unlike the first two
dimensions that consider primarily the episodic structure of a story, IST
are closely related to linguistic measures due to their unique close
connections to microstructure in addition to macrostructure. Their
acquisition is therefore relatively more dependent on language-specific
experiences. Since bilingual children may differ in the acquisition of
mental terms between the two languages (Silliman et al., 2002; Altman
et al,, 2016), it is possible to find different degrees of association with
linguistic measures in the two languages.

There are also variations between earlier studies in terms of how
macrostructure was assessed methodologically. Regarding story
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content, although story grammars are often used, macrostructure can
also be coded differently in terms of measures of main ideas (Bishop
and Donlan, 2005), events (O'Neill et al., 2004), information units
(Renfrew, 1997), or plot structure (Berman and Slobin, 1994), with a
common aim of assessing the amount of relevant information in a story
for these latter analyses. For instance, Mikinen et al. (2014) assessed
macrostructural competence by evaluating the amount of relevant
information used in a narrative and used the term “event content” to
refer to the dimension of story content, although their information
units are not entirely identical to story grammar elements. In another
study by Karlsen et al. (2016), macrostructure was coded based on the
presence of eight plot elements, although they overlap with but are not
entirely the same as the conventional story grammar elements. Even
when story grammar elements are used as the unit of relevant
informational content, there are also methodological variations
between studies in terms of how they scored story grammar. For
instance, Altman et al. (2016) assessed macrostructure using two
parameters. One parameter involves the story content counting only
Goal, Attempt and Outcome expressed but not the other story grammar
elements. The second parameter concerns the complexity of the
narrative in terms of the Goal-Attempt-Outcome episodic elements,
where Attempt/Attempt-Outcome sequences received 1 point,
incomplete episodes like Goal/Goal-Attempt/Goal-Outcome received
2 points, and complete Goal-Attempt-Outcome received 3 points.
Bonifacci et al. (2018) also had two macrostructural parameters, but
the scoring methods were different. The first parameter was termed
number of macro-structural elements, counting the presence of a wider
set of macro-structural elements (Goal, Attempt, Outcome, Mental
States, Setting). The second parameter was termed level of macro-
structural complexity. Four levels of scores ranging from low to high
were identified (0, 1, 2, 3) corresponding to absence, low, medium and
high complexity levels, respectively. Specifically, absence refers to
absence of at least one Attempt and one Outcome, low refers to
presence of both Attempt and Outcome, without verbalizing Goal,
medium refers to presence of both Goal and Attempt or both Goal and
Outcome as incomplete episodes, and high refers to presence of all
three core components Goal-Attempt-Outcome in a complete episode.
One unwanted consequence of these methodological differences is that
they make it harder to assess the extent of which differences in findings
between studies could be attributable to the differences in the
methodology used. More preferable would be to make use of a common
set of assessment materials and methods that are applicable cross-
linguistically and cross-culturally, allowing one to draw comparisons
across languages, cultures, and acquisition contexts with more stringent
methodological controls (see Multilingual Assessment Instrument for
Narratives under Method).

Microstructure, on the other hand, targets the narrator’s ability in
using the target language to construct a coherent narrative.
Microstructure measures typically assess competency in the following
dimensions when constructing a narrative: productivity (or story
length) and lexis, syntactic complexity, grammaticality, and discourse
cohesion. Higher microstructural competence is therefore characterized
by a person’s ability to use diverse vocabulary, syntactically complex and
grammatically well-formed utterances, and greater discourse cohesion
to construct a longer narrative. Since microstructure features target
language-specific proficiency, they are subject to more variations
between languages and between bilinguals and monolinguals, compared
to macrostructure (Altman et al., 2016; Gagarina et al., 2016; Rodina,
2017). Due to space constraints, below we introduce those measures that
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have been commonly examined in narrative studies, particularly those
that will be targeted in the current study.

Story length and lexis are often measured by the total number of
clauses or Communication Units, total number of words with and
without mazes, and the Number of Different Words (NDW). NDW
represents the different types of word tokens used in a language sample
and has been frequently examined in microstructure. Studies have
reported that NDW is a sensitive developmental measure in bilingual
acquisition (Uccelli and Paéz, 2007) and a sensitive measure to
differentiate between children with and without language disorders in
both monolinguals (Auza et al, 2018; Torng and Sah, 2020) and
bilinguals (Altman et al., 2016; Gagarina et al., 2019¢). While NDW can
be seen as a measure of productivity (Justice et al., 2006; Makinen et al.,,
2014), it can be seen as a measure of semantic diversity in other studies
(Westerveld and Gillon, 2010; Westerveld and Roberts, 2017), and many
others including the current study see it also as a measure of lexical
diversity (e.g., Altman et al., 2016; Auza et al., 2018).

Syntactic complexity can be indexed by different measures, for
instance, Mean Length of Utterance (MLU), Mean Length of Terminable
Units (MLTU), and Mean Length of Communication Units (MLCU).
They are computed by the total number of word tokens without mazes
divided by the number of the structural units selected, where the base
structural unit could be an utterance (for MLU), a terminable unit (for
MLTU), or a communication unit (for MLCU). The rationale is that a
higher level of syntactic complexity is often indexed by a longer mean
length (in words, sometimes in morphemes) of a structural unit in a
language sample, especially for younger children. Among these three
options, the current study, like others (e.g., Mikinen et al., 2014; Altman
et al., 2016), chose MLCU to facilitate more direct comparisons of
results with other research groups. In MLCU, communication unit,
defined as an independent clause with its modifiers (Loban, 1976), is
taken as the base structural unit. There are also other indices of syntactic
complexity, e.g., proportion of subordinating/coordinating
constructions, but are beyond the scope of the current study (see
Gagarina et al,, 2015 for details).

Grammaticality can also be indexed by different measures, for
instance, proportion of grammatically well-formed error-free utterance
(Bedore et al, 2010; Eisenberg and Guo, 2013), proportion of
grammatical Terminable Units (Zwitserlood et al., 2015), and proportion
of grammatical Communication Units (Fiestas and Pena, 2004). They
are computed by the number of error-free structural units divided by
the total number of the structural units, where the base structural unit
could be an utterance, a terminable unit, or a communication unit. The
rationale is that a higher level of grammatical competence is indexed by
a higher proportion of grammatical error-free structural units in a
language sample. Among these options, the current study, like others
(Fiestas and Pena, 2004), chose proportion of grammatical
Communication Units (Gproportion) to facilitate more direct
comparisons of results with other research groups. There are also other
measures that focused instead on errorful (not error-free) units, e.g.,
percentage of ungrammatical clauses or sentences (Auza et al., 2018;
Sheng et al., 2020), addressing grammatical competence from the
reverse side.

Discourse cohesion is defined as “a semantic relation between an
element in the text and some other element that is crucial to the
interpretation of it” (see the seminal work by Halliday and Hasan, 1976,
p: 8). The relation is marked by language-specific devices including
conjunctions/connectives, reference, substitution, ellipsis and lexis
which contribute to the cohesion of a text. Discourse cohesion has been
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reported to be a vulnerable domain in L2 acquisition and children with
language disorders (Liles et al., 1995; Kupersmitt et al.,, 2014). Among
the various candidate measures of cohesion, the current study focused
on the proportion of correctly used connectives linking the major
episodic macrostructure components Goal, Attempt, Outcome
(Cproportion, see 2.4 under Method for computations). Cproportion
was chosen because it captures how the more global macrostructures
interact with the more local microstructures in discourse structuring to
produce a coherent narrative—a measure that is closely related to the
theme of this paper.

1.2. Associations between microstructure
and macrostructure

The associations between microstructural and macrostructural
abilities in narrative production have been examined in the literature.
For instance, Stein and Albro (1997) reported that the longest stories,
measured by the number of clauses as an index of productivity at the
microstructural level, were also structurally the best developed goal-
based stories at the macrostructural level in English-speaking
children’s narrative production. Soodla and Kikas (2011) examined
the relationships between macro- and micro- structural measures in
Estonian-speaking children. With the quantity of story information
units used as the macro-structure level variable, they reported a high
and significant positive correlation between story grammar scores
and story length (indexed by number of words), a weak but significant
positive correlation between story grammar scores and mean length
of communication units, and also a weak but significant negative
correlation between story grammar scores and the ratio of
grammatical errors (as an index of grammaticality). They advocated
that “although macrostructure and microstructure are two distinct
underlying areas of narrative competence (Liles et al., 1995), children’s
performances at both levels are significantly associated and should
be taken into consideration in narrative assessment” (Soodla and
Kikas, 2011, pp: 231-232). Fernandez (2013) studied Spanish-
speaking children and reported that second-order theory of mind
scores and number of clauses in narrative production (as a measure
of linguistic productivity and complexity) significantly predicted
pragmatic language skills, where pragmatic language skill is an
aggregate score involving not only the use of internal state terms and
story grammar elements but also other measures such as use of
performed evaluation devices and connectives in narratives. Mikinen
etal. (2014) studied Finnish-speaking children and reported that the
number of different words (but not the number of communication
units) predicted event content, at the macrostructural level, of their
narrative production.

In studies involving bilingual children, Karlsen et al. (2016)
examined predictors of narrative production in first-graders learning L2
Norwegian. Results showed that nonverbal cognitive abilities and home
literacy support (indexed by number of children’s books at home)
predicted story macrostructure; while micro-aspects of narrative
production were best predicted by L2 linguistic skills (vocabulary and
grammar), home literacy support (indexed by number of children’s
books at home) and time spent in kindergarten. The study focused only
on L2 and did not examine the associations in both L1 and L2 of these
bilinguals. More recently, Bonifacci et al. (2018) examined the
relationship between micro- and macro- structural competence in the

narrative production of monolingual L1 and bilingual L2
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Italian-speaking children. Regression analyses showed that MLU was a
significant positive predictor of the number of macro-structural
elements expressed in monolingual L1 Italian. The model was not
significant for the bilingual L2 Italian group. Based on these findings the
authors suggested that in monolinguals, narrative macrostructural
competence is influenced by the syntactic complexity achieved in the
target language; while for bilinguals macrostructural story quality
appears to be scarcely influenced by the linguistic structure of the
narrative production in L2. This study focused on comparing
monolingual L1 versus bilingual L2 Italian and did not examine
comparisons of L1 versus L2 in the same bilinguals.

To date there has been little information documenting the
associations between macrostructure and microstructure in both
languages of the same bilinguals. We do not know much about how the
nature of relationship(s) between narrative macrostructure and
microstructure might be similar or dissimilar between a bilingual child’s
L1 versus L2, or between the dominant versus weaker language. This
investigation is conceptually important to the field, as it could contribute
to our understanding of whether the relationships between
macrostructure and microstructure competencies are affected by
bilingual factors such as L1/L2 status, dominance patterns between the
two languages, language proficiency of the two languages, typological
distance between the two languages, and cross-linguistic influences
between the two languages.

1.3. Current study

This study aims to add to the existing evidence based on the
associations between narrative macrostructure and microstructure
competence, in both L1 and L2 of the same bilingual children, bringing
in data from a new language pair (Urdu-Cantonese) that is currently
understudied. Urdu and Cantonese are typologically diverse languages
with low typological proximity and little resemblance/overlap in form-
function mappings between the two languages to facilitate positive
transfer of L1 linguistic skills to L2. As such, similar patterns in
macrostructure-microstructure relationships between two typologically
distant languages could reflect the unique nature of particular
macrostructure competencies. On the other hand, different patterns in
macrostructure-microstructure relationships between two typologically
distant languages could reflect the effect of bilingual factors such as L1/
L2 status, dominance patterns between the two languages and/or
language proficiency of the two languages. Investigating macrostructure-
microstructure relationships in both languages of the same bilingual
children offers a unique opportunity of a within-subjects design to
examine the cross-linguistic manifestation of these possible relations
and test these conceptual perspectives.

The study also capitalizes on the methodological and theoretical
strengths of MAIN, using the newly adapted Urdu and Cantonese
versions of MAIN to conduct dual language assessment (Gagarina et al.,
2019a,b; Chan et al., 2020; Hamdani et al., 2020; Kan et al., 2020). Our
research questions are:

1. How do the patterns of association between macrostructure and
microstructure measures resemble and differ between these three
macrostructure dimensions/components (story structure,
structural complexity, and internal state terms)?

2. How do the patterns of association between macrostructure and

microstructure measures resemble and differ between L1 and L.2?
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The current study features a group of bilingual ethnic minority
children who acquire both languages in conditions of reduced input, a
prominent acquisition challenge. These children acquire their heritage
language (Urdu) as first and family language and acquire the majority
and societal language (Cantonese) as a second or additional language
when residing in Hong Kong. They mainly receive input in their first
language at home, but not in society or school due to smaller number of
speakers and the minority status of their heritage language. Moreover,
these families often have restricted social contacts with native speakers
of Cantonese, which means the amount of contact with the target
language is also reduced. Lacking integration into the community and
support from parents, many of whom do not speak Cantonese, these
children also face the challenge of acquiring Cantonese under reduced
input. They are also associated with lower SES family status
(Huttenlocher et al., 2010), which ultimately may affect the quantity and
quality of their language learning experiences, since in many studies
higher family SES and parental (esp. maternal) level of education have
been associated with a childs good language development (e.g.,
Dollaghan et al,, 1999; Armon-Lotem et al., 2011). Examining the
relationships between macrostructure and microstructure in these
children provide new evidence to consider how these relationships are
manifested in a unique acquisition context where these children develop
their narrative competence under generally reduced and disadvantaged
input conditions in both languages.

2. Methods
2.1. Participants

Twenty-four (13 females) bilingual Urdu-Cantonese children aged
between 6 and 12years old (M =9.17 years, SD = 1.68 years) attending
local primary schools grades one to six in Hong Kong participated. A
parental questionnaire was completed to obtain background information
on children’s demographic data, developmental history and language
environment. All participants were considered as typically-developing
based on the following justifications: (i) no reported noticeable delay in
major developmental milestones in L1, considering both the onset of
first word and word-combination; (ii) no reported concerns regarding
speech and language development from parents and teachers; and (iii)
no suggestive evidence for intellectual disability based on their
non-verbal reasoning performance assessed by Raven Progressive
Matrices test (standard score, M=91.5, SD=12.2, Range="73-125;
Raven et al., 1996).

These children were born in Hong Kong, so their chronological age
and length of residence is identical. They come from the Pakistani
heritage community acquiring Urdu as their first, family and minority
language since birth. They started to be exposed to Cantonese on a more
regular and intensive basis since they started schooling around age 3
in local schools using Cantonese as the medium of instruction, acquiring
Cantonese as their second, school and majority language.

2.2. Materials, tasks, and procedures

Oral narratives were elicited using Multilingual Assessment
Instrument for Narratives (MAIN; Gagarina et al., 2019) adapted to
Cantonese (Gagarina et al., 2019a; Chan et al., 2020) and Urdu (Gagarina
et al., 2019b; Hamdani et al., 2020). Unlike other narrative assessment
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tools, MAIN is uniquely designed for dual language assessment in
bilinguals. It contains four stories that are parallel in content and
structure to assess macrostructure and microstructure abilities and
allows systematic comparisons between the two languages of a bilingual
child. Moreover, MAIN is cross-linguistically and cross-culturally
robust, with over 80 language versions being used in research. The story
scripts of these language versions follow the standardized adaptation
process (Bohnacker and Gagarina, 2020) to ensure that macrostructural
features are the same across languages, while microstructural features
like number of words per story (+/-3), number of direct speech
sentences are as similar as possible across stories and to the
English version.

MAIN also has its theoretical appeal in studying narrative
macrostructure. It incorporates ideas from story grammar theory
(Mandler, 1979; Stein and Glenn, 1979), causal framework analysis
(Trabasso and Nickels, 1992), and the binary story grammar decision tree
(Westby, 2005) which consider not only the presence of story grammar
elements, but also the causality involved between the main episodic
components GAO, and the level of structural complexity and
developmental level of narratives. Under a multi-dimensional approach
in studying macrostructure, MAIN distinguishes 3 components of
macrostructure: Story Structure (SS), Structural Complexity (SC) and
Internal State Terms (IST). SS considers the story content organization
in terms of counting the number of story grammar elements produced,
aligning with the first dimension of evaluating the richness and coherence
of the content structure a story. SC considers the complexity of
combinations of the main components Goal-Attempt-Outcome in an
episodic structure based on the binary decision tree (Westby, 2005),
aligning with the second dimension of evaluating the level of structural
complexity of a narrative. IST refer to words that express the internal
states of a character generally referring to feelings and mental states such
as intentions, thoughts, emotions, and reactions of characters in the story,
aligning with the third dimension of evaluating the use of language to
explicitly refer to the internal states of characters in a narrative production.

Each child completed two stories in Cantonese and another two in
Urdu. The order of the language assessed was counterbalanced
between participants, where half were assessed in Urdu first and in
Cantonese second, while the other half in Cantonese first and in Urdu
second. Following MAIN’s instructions (Gagarina et al., 2019a,b), the
stories Cat and Dog were administered in different languages, and
Baby-Birds and Baby-Goats were also administered in different
languages. The stories assigned to a particular language were also
counterbalanced between participants, allowing the four possible story
combinations (Cat-Baby Birds, Cat-Baby Goats, Dog-Baby Birds,
Dog-Baby Goats) to be used evenly in equal number of times in both
L1 and L2 across children as a group (see “counterbalancing
procedures for research purposes” in Gagarina et al., 2019a,b).
Moreover, each story was assessed twice, once in telling and then in
retelling. Specifically, in telling, the child had to generate and tell a
story based on the pictures to the experimenter. Then, in retelling, the
child would listen to a pre-recorded model story along with the
pictures, and then be expected to retell the story.

2.3. Macrostructure measures
Three macrostructure dimensions/components: story structure,

structural complexity, and internal state terms were scored as response
variables in both languages.
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Story structure (SS). All four stories began with a setting (i.e., time,
place), followed by three short episodes, each consisting of an initiating
event, Goal, Attempt, Outcome, and a reaction. Each story produced
was scored in terms of the number of story grammar elements
verbalized. Each element scored for 1 point. Maximum 17 points for
each story.

Structural complexity (SC). SC was measured using a 3-point
weighting system adapted from Mavis et al. (2016). A sequence without
Goal (i.e., Attempt-Outcome) would be given 1 point. An incomplete
episode (single Goal, Goal-Attempt or Goal-Outcome) would be given
2 points. A complete episode (Goal-Attempt-Outcome) would be given
3 points. Maximum 9 points for each story.

Internal state terms (IST). The tokens of IST were counted
following the MAIN manual. All instances of perceptual state terms (e.g.,
Cantonese: Hfi; Urdu: &5e2 <), physiological state terms (e.g., Cantonese:
Jit 6 Urdu: Sse «lily), consciousness terms (e.g., Cantonese: fill#;
Urdu: »35 «&a), emotion terms (e.g., Cantonese: {50»; Urdu: (iiss «cud),
mental verbs (e.g., Cantonese:J# 5E; Urdu: Uils s sw), linguistic verbs or
verbs of saying and telling (e.g., Cantonese: #f; Urdu: i «L3b) produced
were counted in each story.

2.4. Microstructure measures

The following four measures were calculated for each story produced
as predictor variables in both languages. Although measures of
productivity such as total number of word tokens and number of
communication units have been identified as having associations with
macrostructure competence in the literature, they were not included in
this study. This is because Poisson regression model adopted here (see
section 2.5 for justifications) requires the measures to be independent
as a pre-requisite. To ensure that the predictor variables are all
independent, we kept MLCU but did not include the total number of
word tokens and number of communication units because calculation
of MLCU was derived from total number of word tokens divided by
number of communication units.

Number of different words (NDW). NDW represents the number of
different words without mazes, disregarding repeated word tokens. Since
words are used in syntactic structures in narratives, NDW can be viewed
as reflecting lexico-grammatical competence. NDW has been reported
as having significant positive associations with macrostructure
competence in Altman et al. (2016) and Mikinen et al. (2014).

Mean length of Communication Units (MLCU). MLCU was
computed by the total number of word tokens without mazes divided by
the number of Communication Units. It is a typical measure of syntactic
complexity and has been reported as having associations with
macrostructure competence (Soodla and Kikas, 2011).

Proportion of grammatical Communication units (Gproportion).
Gproportion, a measure of story grammaticality, was calculated by the
number of grammatical Communication Units produced divided by the
total number of Communication Units. It could be particularly
interesting in a weaker L2 context when grammatical (in)competence
may be sensitively captured by significantly fewer grammatical
sentences. Grammaticality has been examined in Soodla and Kikas
(2011), although they found only weak associations with macrostructure.

Proportion of correctly used connectives linking the major episodic
components (Cproportion). Cproportion, a measure of narrative
cohesion, was calculated by “the number of correctly used connectives
divided by the total number of Goal-Attempt-Outcome (or any of the
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two, i.e., Goal-Attempt, Attempt-Outcome, Goal-Outcome) produced
in a story sample” Connectives including additive, causal, sequential
and adversative connectives that were used to connect any of the two or
all three main episodic components (i.e., Goal and Attempt in Goal-
Attempt, Attempt and Outcome in Attempt-Outcome, Goal and
Outcome in Goal-Outcome, or Goal and Attempt and Outcome in
Goal-Attempt-Outcome were counted as long as they were used
correctly). The number of sequences (Attempt-Outcome), incomplete
episodes (Goal-Attempt, Goal-Outcome), and complete episodes (Goal-
Attempt-Outcome) produced were included in the calculation of the
total number of Goal-Attempt-Outcome. Liles et al. (1995) reported that
their index of cohesion was moderately related to narrative
macrostructure, suggesting that some aspects of cohesion may facilitate
a higher-order level of story organization.

2.5. Transcription, scoring and data analysis

The narrative samples were transcribed by a native speaker of the
respective language and then cross-checked by one more native speaker
to ensure accuracy. Independent scoring of macrostructure and
microstructure were carried out by two native speakers of the respective
language who were student speech therapists (Cantonese) or research
assistants (Urdu) with relevant training. Discrepancies were resolved
through discussion with the first author. The Urdu scorings were cross-
checked by one more native speaker who is a speech therapist from
Pakistan doing her PhD in Hong Kong (third author).

Poisson regression models were chosen because count variables
were involved, and they followed a Poisson distribution. A count
variable is defined as a variable reflecting the number of occurrence of
certain events and it takes on positive discrete values such as 0, 1 and 2
(Coxe et al., 2009). For example, since SS refers to number of story
elements expressed, and IST refers to number of internal state terms
expressed, they are considered as count variables. Using the standard
ordinary least squares (OLS) regression can be potentially problematic
because it usually requires the random errors to follow a normal
distribution N(0,02; Meloun and Militky, 2001). If a count variable is
used as an outcome variable in OLS regression, and when the mean of
the variable is low, OLS regression models are likely to produce biased
results (Gardner et al., 1995).

In the first round of analyses, the data were analyzed with each of
the four microstructural measures [Number of Different Words (NDW),
Mean Length of Communication Units (MLCU), Proportion of
Grammatical Communication Units (Gproportion), Proportion of
correctly used Connectives linking the major episodic components
(CProportion), Age, Elicitation Mode (telling vs. retelling), Language,
and the two-way interaction terms between Language and each of the
other predictors as predictor variables, and each of Story Structure (SS),
Story Complexity (SC) and Internal State Term (IST) scores as a
response variable in a model (i.e., one model for one response variable)].
The interaction terms with Language allow us to identify whether the
effect of a predictor variable on a response variable of macrostructural
competence was uniform or not across languages. Since we identified
several significant two-way interactions with Language, in the second
follow-up round of analyses, we therefore ran the analyses separately
within each language. In this follow-up round of analyses, we conducted
two sets of analyses. One set was simple bivariate correlations between
each predictor variable and each macrostructure outcome variable
within each language. Spearman’s correlation coefficient was used for all
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the correlations except for Elicitation Mode, where point biserial
correlation coefficient was used, as telling/retelling is a categorical
variable. The second set of analyses were regression analyses within each
language, which entered all predictor variables into a regression that
would allow us to consider how a variable reflected its contribution,
while taking into account the contribution of all other variables. As such,
the predicted shared variance is distributed across all predictor variables.
Specifically in these regression analyses, the data were analyzed with
each of the four microstructural measures [Number of Different Words
(NDW), Mean Length of Communication Units (MLCU)], Proportion
of Grammatical Communication Units (Gproportion), Proportion of
correctly used Connectives linking the major episodic components
(CProportion), Age and the Elicitation Mode (telling vs. retelling) as
predictor variables, and each of Story Structure (SS), Story Complexity
(SC) and Internal State Term (IST) scores as a response variable in each
model (i.e., one model for one response variable in a particular language).

The findings are considered significant with p values less than 0.05.
Estimated rate ratio represents the expected value of increase (if the
estimated coefficient of a variable is positive) or decrease (if the
estimated coefficient of a variable is negative) of the assessed
macrostructure dimension/component, if a participant were to increase
a particular predictor variable by one unit, while holding all other
variables in the model constant. For example, if the estimated rate ratio
is 1.01 for a one-unit increase of a predictor variable [e.g., Number of
Different Words (NDW)] in affecting scores of a response variable (e.g.,
Story Structure (SS)) and that the estimated coeflicient is positive, this
means that if the participants were to increase their NDW by one unit,
their rate ratio for SS would be expected to increase by a factor of 1.01,
while holding all other variables in the model constant. The higher the
estimated rate ratio, the greater contribution the respective predictor
variable has in the model.

3. Results
3.1. Language dominance

We also examined children’s narrative skills in both languages. This
gives background knowledge on which language (Urdu vs. Cantonese)
could be the dominant language. Table 1 shows each of the seven
measures comparing Urdu versus Cantonese. The results were generated
by fitting a Poisson regression model for each measure as the dependent
variable and language (Urdu vs. Cantonese) as the independent variable
to examine if there are any significant differences between languages.

The following measures all consistently indicated that the Urdu
scores were significantly or numerically higher than the Cantonese
scores, suggesting that these children are largely dominant in their L1
Urdu: Story Structure (SS), Story Complexity (SC), Number of Different
Words (NDW), Mean Length of Communication Units (MLCU),
Proportion of Grammatical Communication Units (Gproportion),
Proportion of correctly used Connectives linking the major episodic
components (CProportion). This dominance pattern is consistent with
information gathered from the parental questionnaires. Their parents
reported in the questionnaires that these children spent more time in an
Urdu-speaking environment than in a Cantonese-speaking
environment. Specifically, when being asked “On average, how many %
of hours per week does your child spend in each language environment
(school + home + other environments all included) for Cantonese and

for Urdu?)” 22 out of 24 parents expressed a higher percentage of weekly
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exposure in an Urdu-speaking environment than in a Cantonese-
speaking environment, with only 2 out of 24 parents expressed an equal
percentage of weekly exposure to Urdu and Cantonese. This dominance
pattern is also consistent with parental evaluations of their children’s
language proficiency of the two languages in the questionnaire.
Specifically, when being asked “On a scale from 1 (poor) to 7 (excellent),
please rate your child’s ability to understand/speak spoken Cantonese
and Urdu,” 17 out of 24 parents gave a higher rating for Urdu than
Cantonese in speaking and/or understanding, with only 7 out of 24
parents giving an equal rating for both languages in speaking and
understanding. These 7 parents gave either one of the two highest
ratings, i.e., a rating of 6 or 7, for both languages. It is also common that
these ethnic minority parents are not proficient in Cantonese and
therefore these families usually lack practices in supporting literacy in
Chinese at home, although our parental questionnaire did not ask
specifically about home practices in supporting literacy. There is some
suggestive evidence from other responses in the questionnaire though.
For instance, 20 out of 24 parents expressed that their child speaks more
Urdu than Cantonese at home, suggesting lack of support for Cantonese
from the family. The only measure for which Cantonese was stronger
than Urdu was the children’s Internal State Term (IST) scores. It is
possible that IST, compared to Story Structure (SS) and Story Complexity
(SC), is more related to the child’s language-specific experience (see the
introduction section on the unique linguistic nature of IST). This point
will be elaborated further in the discussion section.

3.2. Macrostructure dimensions/
components and their relationships with
microstructure abilities

Tables 2, 3 present the simple bivariate correlation results in Urdu
and Cantonese, respectively. The results showed a number of significant
positive correlations between specific microstructural competencies
such as Number of Different Words (NDW), Mean Length of
Communication Units (MLCU), Age, Elicitation Mode and the outcome
measures of macrostructural competencies in Story Structure (SS) and
Story Complexity (SC), and Internal State Term (IST). Note that if the
correlation efficient of Elicitation Mode is positive, it indicates that when
the variable x takes on the value “1” (retelling), the outcome variable y
tends to take on higher values compared to when the variable x takes on
the value “0” (telling).

We next focus on reporting the significant positive predictors
measuring microstructural competences of each macrostructure
dimension/component in Urdu (L1) and then Cantonese (L2) in the
regression analyses, which allow us to consider how a variable reflected
its contribution, while taking into account the contribution of all other
variables, with the corresponding value of ps, z values and rate ratios
presented in Tables 4, 5, respectively. We then comment on Age,
Elicitation Mode, and the significant negative predictors (with p <0.05
but negative z-value) collectively across both languages toward the end
of this section. Data came from all stories told and retold in Urdu
or Cantonese.

In Urdu, findings from Table 4 revealed both similarities and
differences between the three macrostructure components in terms of
their significant positive predictors. Story Structure (SS) and Story
Complexity (SC), and Internal State Term (IST) were similar in terms of
having Number of Different Words (NDW) emerged consistently as a
highly significant positive predictor of all three macrostructure
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TABLE 1 The bilingual children’s scores in Urdu versus Cantonese on the seven measures of macrostructure and microstructure abilities.

Nature of linguistic Measures Urdu Cantonese z value

competence mean (SD) range mean (SD) range

Macrostructure SS 9.72 (2.49), 3-14 9.09 (2.79), 3-15 1.98 0.048%*
SC 4.29(2.12),0-9 3.92(2.17),0-9 1.82 0.068
IST 6.40 (4.20), 0-24 7.38 (3.96), 1-21 -3.63 0.000%#*

Expressive lexical or lexico-grammatical NDW 50.52 (14.07), 25-88 42.57 (14.38), 19-83 11.37 <0.0001 %3

Syntactic complexity MLCU 7.75 (1.55), 3.35-13.89 7.41 (15.01), 3.42-12.23 1.19 0.234

Grammaticality Gproportion 0.822(0.128), 0.38-1 1.15(0.351), 0.29-2 -3.26 0.001%*

Discourse cohesion Cproportion 0.367 (0.347), 0-2 0.328 (0.441), 0-2 0.644 0.52

#p<0.05. #¥p <0.01. #*¥p <0.001; SS = Story Structure; SC = Story Complexity; IST = Internal State Terms; NDW = Number of Different Words; MLCU = Mean Length of Communication Units;
Gproportion =Proportion of grammatical Communication Units; Cproportion = Proportion of correctly used connectives linking the major episodic components.

TABLE 2 Simple bivariate correlations between predictor variables and macrostructure outcome variables in Urdu.

Predictor/ MLCU Gproportion Cproportion Elicitation mode
macrostructure (telling vs. retelling)

Ss 0,653 0547 -0.014 -0.116 03977 0.261%
SC 05173 0.382% 0.003 -0.117 03235 0.212%%
IST 0,663 0.405% -0.108 -0.065 05015 -0.018

#%p <0.01. ##*p <0.001; SS = Story Structure; SC = Story Complexity; IST = Internal State Terms; NDW = Number of Different Words; MLCU = Mean Length of Communication Units;
Gproportion =Proportion of grammatical Communication Units; Cproportion = Proportion of correctly used connectives linking the major episodic components.

TABLE 3 Simple bivariate correlations between predictor variables and macrostructure outcome variables in Cantonese.

Predictor/ Gproportion Cproportion Elicitation mode Age
macrostructure (telling vs. retelling)

Ss 0.711%5% 0.3917%5% 0.046 0.015 0.4227% 0.4027%
sC 043875+ 0.253%% 0.064 02807+ 0.269%% 0.082
IST 0.6947%% 0.273%5% 0.070 -0.055 0.3847% 0.216%*

#¥p<0.01. ##*p <0.001; SS = Story Structure; SC = Story Complexity; IST = Internal State Terms; NDW = Number of Different Words; MLCU = Mean Length of Communication Units;
Gproportion = Proportion of grammatical Communication Units; Cproportion = Proportion of correctly used connectives linking the major episodic components.

dimensions/components. In addition, Story Structure (SS) and Story
Complexity (SC) were relatively more similar in terms of having Mean
Length of Communication Units (MLCU) as a significant positive
predictor (in SS) or a close-to-significant positive predictor (in SC), with
MLCU having the highest rate ratio among all predictors in both SS and
SC. IST, on the other hand, differed from SS and SC, as NDW emerged
as its only significant positive predictor.

In Cantonese, findings from Table 5 also showed both similarities
and differences between the three macrostructure dimensions/
components in terms of the significant positive predictors. Story
Structure (SS) and Internal State Term (IST) were similar in terms of
having Number of Different Words (NDW) emerged as the only
significant positive predictor among the four microstructural measures.
In fact, NDW was consistently a highly significant positive predictor of
all the three macrostructure dimensions/components. Story Complexity
(SC), by contrast, differed from SS and IST, as it was related to an
additional measure, Proportion of correctly used Connectives linking
the major episodic components (CProportion), which had an even
higher rate ratio than NDW (rate ratio of Cproportion = 1.38; rate ratio
of NDW =1.02).

Although it is reasonable to expect age-related improvements in
macrostructural competence in both languages, when age was added
as a predictor together with the other predictor variables in
regression analyses, age did not emerge as the strongest (indexed by
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the highest rate ratio, or not even a significant positive) predictor
relating to macrostructure competence in both languages. For
instance, in L1 Urdu, although age was a significant positive predictor
of Story Structure (SS) and Story Complexity (SC), its rate ratio was
slightly lower than that of Mean Length of Communication Units
(MLCU) and Number of Different Words (NDW). Moreover, was
even a negative predictor (indicated by its negative z-value) of
Internal State Term (IST). Similarly, in L2 Cantonese, although age
was a significant positive predictor of SS, its rate ratio was slightly
lower than that of NDW. Moreover, age was a non-significant
predictor of IST, and was even a close-to-significant negative
predictor (indicated by its negative z-value) of SC. This finding
suggests that although age is often a cursory measure of length of
exposure to a language (especially for L1 in acquisition studies), this
relationship could be much less tight when L1 is a minority language
and L2 a majority language in bilingual ethnic minority children.
Rather, measures of quality and quantity of experience to each
language are likely better candidate measures as predictors than age.

Regarding elicitation mode, as expected and consistent with
previous studies (Pesco and Kay-Raining Bird, 2016), these children
scored significantly higher in a number of macrostructure components
in story retelling than telling (Internal State Term (IST) in Urdu:
z=-5.17, p<0.001; Story Structure (SS) in Cantonese: z=-4.14,
p<0.001; Story Complexity (SC) in Cantonese: z=-2.29, p=0.022;
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Internal State Term (IST) in Cantonese: z=—-4.57, p<0.001), with the
benefit of a prior script.

A minor remark is that there were also two reported significant
negative predictors among the microstructural measures, namely
Proportion of Grammatical Communication Units (Gproportion) and
Proportion of correctly used Connectives linking the major episodic
components (Cproportion) in predicting Internal State Term (IST) in
Urdu, as indicated by their negative z values (see Table 4). Conceptually it
is unclear why there is a negative relationship between grammaticality and
IST and between discourse cohesion and IST in Urdu. However, it was
observed in this dataset that somehow those participants scoring higher in
Gproportion and Cproportion happened to score lower in IST in Urdu.
Future investigations examining how other measures of grammaticality
and discourse cohesion correlate with IST will allow one to further evaluate
the robustness of these findings, before attempting to give an explanation.

3.3. Cross-linguistic comparisons in how
microstructure abilities predict each
macrostructure dimension/component

There were both cross-linguistic similarities and differences attested.
Regarding similarities, Number of Different Words (NDW) was
consistently a highly significant positive predictor of these children’s

TABLE 4 Predictor variables and their relations to SS, SC and IST in Urdu.

10.3389/fpsyg.2023.924056

scores in Story Structure (SS) and Story Complexity (SC), and Internal
State Term (IST) in both languages. Moreover, L1 and L2 were similar
in IST in terms of having NDW emerged as the only significant positive
predictor. Furthermore, L1 and L2 were similar in SC in terms of not
only having NDW as a significant positive predictor but also having a
grammatical skill-related microstructural measure as a positive
predictor with a higher rate ratio, although the two languages also
differed specifically with Mean Length of Communication Units
(MLCU) emerged as the close-to-significant positive predictor in L1
Urdu, while Proportion of correctly used Connectives linking the major
episodic components (CProportion) emerged as the significant positive
predictor in L2 Cantonese. There was also a cross-linguistic difference
attested in SS, as NDW was the only significant positive predictor
emerged among all the four microstructural measures in L2 Cantonese,
while in L1 Urdu MLCU and NDW emerged as important
positive predictors.

4. Discussion

The current study examined whether and how macrostructure
competence in each of the three components [Story Structure (SS) and
Story Complexity (SC), and Internal State Term (IST)] and in both
languages (L1 Urdu & L2 Cantonese) was (un)related to specific

TABLE 5 Predictor variables and their relations to SS, SC and IST in
Cantonese.

Macrostructure  Predictor zvalue p value Macrostructure  Predictor = zvalue p value
variables variables

SS NDW 4.10 < 0.001%%* 1.01 SS NDW 5.97 <0.0017#%* 1.01
MLCU 2.24 0.025* 1.04 MLCU -0.13 0.90 0.99
GProportion -0.73 0.47 0.87 GProportion -1.41 0.16 0.91
CProportion -1.15 0.25 0.92 CProportion 0.41 0.69 1.02
Age 2.84 0.0045%%* 1.00 Age 1.99 0.047% 1.00
Elicitation -0.95 0.34 0.95 Elicitation -4.14 <0.001#%#* 0.82
Mode (Telling) Mode (Telling)

SC NDW 4.23 <0.0017%%* 1.01 SC NDW 6.02 <0.001%*** 1.02
MLCU 1.71 0.088 1.05 MLCU 0.36 0.72 1.01
Gproportion -1.65 0.10 0.64 GProportion -0.25 0.81 0.97
CProportion -1.87 0.06 0.81 CProportion 4.07 <0.001%#* 1.38
Age 2.87 0.0041%% 1.01 Age -1.92 0.055 1.00
Elicitation -1.28 0.20 0.90 Elicitation -2.29 0.022%* 0.84
Mode (Telling) Mode (Telling)

IST NDW 9.61 <0.001 7% 1.03 IST NDW 12.49 <0.001%#%* 1.03
MLCU -1.96 0.05 0.96 MLCU -1.95 0.052 0.96
GProportion -6.21 <0.001#** 0.26 GProportion -1.56 0.12 0.88
CProportion -2.60 0.009%* 0.78 CProportion -0.79 0.43 0.95
Age -2.16 0.03* 1.00 Age -0.97 0.33 1.00
Elicitation -5.17 <0.001%#%** 0.70 Elicitation -4.57 <0.001%*** 0.78
Mode (Telling) Mode (Telling)

#p<0.05. #*p<0.01. #*¥*p <0.001; SS = Story Structure; SC = Story Complexity; IST = Internal
State Terms; NDW = Number of Different Words; MLCU = Mean Length of Communication
Units; Gproportion = Proportion of grammatical Communication Units;

Cproportion = Proportion of correctly used connectives linking the major episodic components;
Elicitation Mode (Telling) = Elicitation Mode with Telling as reference level.
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#p<0.05. ##p <0.01. ##¥p <0.001; SS=Story Structure; SC= Story Complexity; IST = Internal
State Terms; NDW = Number of Different Words; MLCU = Mean Length of Communication
Units; Gproportion = Proportion of grammatical Communication Units;

Cproportion = Proportion of correctly used connectives linking the major episodic components;
Elicitation Mode (Telling) = Elicitation Mode with Telling as reference level.
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microstructural linguistic abilities in a group of bilingual ethnic
minority children, where Urdu is stronger than Cantonese for
many measures.

One robust finding is that Number of Different Words (NDW;
rather than age) showed up consistently as a highly significant positive
predictor of all three macrostructural dimensions/components in both
languages. This result aligns with Makinen et al. (2014) reporting NDW
as a significant positive predictor of macrostructure measures. Moreover,
this result aligns with Altman et al. (2016) reporting significant positive
correlations between NDW and their macrostructural complexity
measure and between NDW and the use of mental state terms in the
narrative production of English-Hebrew bilinguals. The current finding
is conceptually justifiable. Macrostructure contributes to the overall
meaning of a story and the overall meaning of a story is conveyed
through the semantics of the diverse words deployed. In order to express
different story grammar elements [Story Structure (SS)], verbalize and
combine the core components Goal-Attempt-Outcome to form
complete episodes [Story Complexity (SC)], and express internal state
terms within a narrative production [Internal State Term (IST)],
children have to deploy the relevant words productively in a narrative
context as a basis to support verbalization of these three macrostructural
dimensions. The convergent evidence from the three macrostructural
dimensions/components and from both languages attested corroborates
this argument.

There were also partially different profiles in the ways specific
microstructural skills related to the three macrostructural dimensions/
components in L1 and L2. The pattern of results for each macrostructural
dimension/component would therefore be discussed next. Specifically,
Story Structure (SS) was related jointly to Number of Different Words
(NDW) and Mean Length of Communication Units (MLCU) in the
stronger L1, but related only to NDW in the weaker L2. This finding
suggests that macrostructural content (indexed by SS) in the stronger
L1, characterized by significantly more informative narratives (indexed
by the significantly higher SS scores in L1 than L2), was jointly
influenced by lexico-grammatical and syntactic competence. In order to
include more relevant information units (indexed by more story
grammar elements) in a story, this dimension of macrostructural
competence (indexed by SS) needs to be supported by not only the
ability to use diverse relevant lexical items (indexed by NDW) but also
requires the syntactic ability to combine relevant lexical items to form
larger information units (indexed by MLCU). On the other hand,
macrostructural content (indexed by SS) in these children’s weaker L2,
characterized by significantly less informative narratives (indexed by
significantly lower SS scores in L2 than L1), was related only to the
ability to use diverse lexical items (indexed by NDW), and scarcely by
the syntactic competence achieved in the target language. One may
speculate that when it is about telling an informative story in a bilingual
child’s weak L2, having adequate, diverse, and relevant vocabularies and
being able to deploy them plays a more pivotal role. Our bilingual L1
results align with the monolingual L1 results in Bonifacci et al. (2018).
They reported that Mean Length of Utterances (MLU) was a significant
positive predictor of the number of macro-structural elements expressed
in the narrative production of monolingual L1 Italian children but not
in bilingual L2 Italian. The current findings are similar to theirs
suggesting that in children’s L1, the quality of story macrostructure is
influenced by the syntactic complexity (indexed by MLCU here, but
indexed by MLU in Bonifacci et al., 2018) achieved in the same language.
Whether this pattern of relationship is related to L1 status or proficiency
in the dominant language is currently unclear, and will require further
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research to verify, for instance, comparing bilingual children with L1 as
the weaker language.

Looking across both languages to compare Story Structure (SS)
versus Story Complexity (SC), SC differed from SS in two respects. First,
SC appears to be relatively more independent of general language
proficiency. Unlike SS which showed significantly higher scores in L1
than L2 that aligned with the general language dominance pattern of
these children, there was no significant difference in SC scores between
L1 and L2 despite L1 being a stronger language in general. Conceptually,
it is possible that the mental representation and knowledge of the core
episodic structure Goal-Attempt-Outcome could be supported by
transfer processes that are shared across the two languages, so SC is
relatively more independent from linguistic proficiency in the target
language, compared to SS. Second, SC was related not only to Number
of Different Words (NDW) but jointly and even more related (indexed
by a higher rate ratio) to a grammatical skill-related microstructural
measure in both L1 and L2. This finding suggests that when one
considers another macrostructural dimension in terms of the complexity
of a story concept (indexed by SC), which taps into the ability to express
and sequence the major components Goal-Attempt-Outcome as
complete episodes in a narrative, this macrostructural competence
needs to be supported by not only the ability to use diverse relevant
vocabularies (indexed by NDW) but also requires some kind of syntactic
competence in both L1 and L2. In LI, the syntactic competence to
combine relevant words together to form larger information units
(indexed by MLCU) was a close-to-significant predictor with the largest
rate ratio. In L2, the syntactic competence to use cohesive devices
(connectives) to connect the main episodic story grammar elements
(indexed by Cproportion) emerged as a significant predictor with the
largest rate ratio. This pattern of findings, manifested in both languages,
might reflect the unique nature of SC. Recall SC measures children’s
macrostructure competence in combining the core episodic
components. Mean Length of Communication Units (MLCU) implicates
children’ ability to combine and sequence relevant words to form longer
information units; while Proportion of correctly used Connectives
linking the major episodic components (CProportion) reflects children’s
ability to use appropriate cohesive devices like connectives to connect
the semantic relations between the main episodic elements Goal-
Attempt-Outcome expressed in a story. Functionally, SC, MLCU and
Cproportion, by nature, all draw upon children’s ability to connect and
sequence some information/meaning units within a story. We speculate
that this functional overlap observed between SC, MLCU and
Cproportion might be relevant when attempting to make sense of the
finding that SC was related to MLCU in children’s L1 Urdu and
Cproportion in children’s L2 Cantonese, respectively. As for why MLCU
showed up as the close-to-significant positive predictor in L1 but
Cproportion showed up as the significant positive predictor in L2 is
currently not entirely clear. Our findings showed that SC in a weak L2
context was unrelated to MLCU but more related to Cproportion in
these bilinguals. Further research is needed to observe how robust this
pattern of findings occurs in other bilinguals’ weaker L2.

Compared with Story Structure (SS) and Story Complexity (SC),
Internal State Term (IST) is likely most related to language-specific
experience given the unique linguistic nature of IST. We observed that
IST scores were significantly higher in L2 Cantonese than L1 Urdu,
despite L1 being the stronger language in general. Similar findings have
been reported by Altman et al. (2016) who reported bilingual
English(L1)-Hebrew(L2) children using more mental state terms in their
L2, despite 10 of the 19 children being L1 dominant and 9 out of 19
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being balanced bilinguals. They attributed this finding to language-
specific experiences such as L2 school curriculum and the type of
language input in school setting that frequently used mental verbs in L2.
Similarly, we speculate that the higher IST scores in L2 Cantonese
observed might be due to language-specific experiences during which
these children experienced frequent use of ISTs in L2 local school
curriculum and setting that uses Cantonese as the medium of
instruction. The current findings also revealed cross-linguistic
similarities in terms of Number of Different Words (NDW) being the
only significant positive predictor of IST scores in both languages. It is
conceptually predictable that the production of IST requires lexico-
grammatical competence of deploying lexical items such as
metalinguistic and metacognitive verbs and emotion words.

A further remark concerns the measure of grammaticality, indexed
by Proportion of Grammatical Communication Units (Gproportion).
Unlike Number of Different Words (NDW) which emerged consistently
as a highly significant positive predictor of Story Structure (SS), Story
Complexity (SC) and Internal State Term (IST) in both languages, in
contrast, Gproportion consistently did not show up as a significant
positive predictor of SS, SC, and IST in both languages. This finding
aligns with Soodla and Kikas (2011), in the sense that their measure of
grammaticality also showed only weak association with children’s
macrostructural competence. One might speculate that the ability to
produce grammatical communication units in narrative production
does not appear to positively contribute to macrostructural competence
in these bilinguals.

We make some further remarks about limitations of this study and
suggestions for future research. There are likely large variabilities
between participants within a relatively small sample size. Future
studies with larger samples and a more restricted age range are needed
to corroborate the current findings. Moreover, the aim was to examine
the relationships between macrostructure and microstructure in these
children, and as such we did not set out to include multiple age groups
to examine age effects. Instead, since the children willing to participate
in this study were of diverse age range, we included age as a predictor
among other predictor variables in regression analyses to examine its
relative contribution as a predictor of these children’s macrostructural
competence. Future research could assess different age groups to
examine whether the relationships between macrostructural and
microstructural competence might vary at different ages. Furthermore,
to delimit the scope of investigation, the current study only examined
a language pair of L1 and L2 that are diverse with low typological
proximity and little resemblance/overlap in form-function mappings
between the two languages to facilitate positive transfer. As such, cross-
linguistic similarities between L1 and L2 in the relationships between
macrostructure and microstructure competencies are more likely
reflecting the unique nature of particular macrostructure competencies,
as we currently hypothesize, rather than likely due to L1 linguistic skills
influencing those in L2. On the other hand, if the language pair involves
typologically close languages, then similar patterns in macrostructure-
microstructure relationships between the two languages could be due
to similarities between L1 and L2 facilitating L1-to-L2 positive transfer
of linguistic skills and the unique nature of particular macrostructure
competencies. In this case, we may expect even more robust cross-
linguistic similarities due to the synergistic effects of both factors.
Future research could examine and compare more language pairs
(typologically similar vs. typologically diverse) to test these conceptual
perspectives in a natural within-participants paradigm within the same
bilingual children.
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Regarding application values, the current findings and their
interpretations also give deeper implications for educators and clinicians
in assessment, pedagogy, and intervention. Given that macrostructure
is related to specific lexical and grammatical skills at the microstructural
level, and certain microstructural skills may be more important than the
others in relating to a dimension/component of macrostructural
competence depending on L1/L2/proficiency status, one should not
assess macrostructure and microstructure as if they are disjoint abilities,
but should consider the nature of relationships between them. These
perspectives also enlighten pedagogy/intervention, motivating one to
discover more about how to foster a child’s lexical diversity along with
building up her syntactic competence to support each of the three
aspects of macrostructural competence in L1 versus L2. This line of
inquiry is not restricted to the narrative genre and can be extended in
future investigations to other academic discourse genres like exposition
and argumentation, giving rise to a compositional construct of micro-
properties of language that can predict competence in the macro-
properties of language involving different genres of discourse in a child’s
social-communicative and academic developments.

5. Conclusion

We reported on the first empirical study of Urdu-Cantonese
bilingual children’s narrative abilities, bringing in data from a new
and typologically distant language pair that is currently understudied.
We examined macrostructural competence and its relation to specific
microstructural linguistic skills in both languages of the same
bilingual children, which, to our knowledge, has been under- or un-
documented in the current published literature. We found that the
significant predictor variables which were related to macrostructure
competence were similar and partially different across SS, SC and
IST. We discussed the findings by considering the unique nature of
each macrostructure dimension/component and how each
dimension/component might be supported by or related to specific
microstructural linguistic skills. The take-home message is that while
the cross-linguistic similarities observed provides convergent
evidence in support of the unique nature of a particular
macrostructure component, the cross-linguistic differences attested
suggest that the possible relations between macrostructural and
microstructural competence could vary between languages of a
bilingual child that might be attributed to differences in language
proficiency and/or L1/L2 status. Future studies assessing different
groups of bilinguals with variations in their dominance profiles
between L1 and L2 are necessary to tease these factors apart.
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Psychiatry, University of Toronto, Toronto, ON, Canada, *Research Group Speech and Language
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Background: Virtually all children with 22q11.2 Deletion Syndrome (22q11DS)
experience language difficulties, next to other physical and psychological
problems. However, the grammatical skills of children with 22g11DS are relatively
unexplored, particularly in naturalistic settings. The present research filled this gap,
including two studies with different age groups in which standardized assessment
was complemented with spontaneous language analysis. In both studies, we
compared children with 22q11DS to children with Developmental Language
Disorder (DLD), for whom the origin of language difficulties is unknown.

Methods: The first study included 187 preschool children (n = 44 with 22q11DS,
n = 65 with DLD, n = 78 typically developing; TD). Standardized assessment
consisted of grammar and vocabulary measures in both expressive and receptive
modality. Spontaneous language during a play session was analyzed for a matched
subsample (n =27 per group). The second study included 29 school-aged children
(n = 14 with 22q11DS, n = 15 with DLD). We administered standardized tests of
receptive vocabulary and expressive grammar, and elicited spontaneous language
with a conversation and narrative task. In both studies, spontaneous language
measures indexed grammatical accuracy and complexity.

Results: Spontaneous language analysis in both studies did not reveal significant
differences between the children with 22q11DS and peers with DLD. The
preschool study showed that these groups produced less complex and more
erroneous utterances than TD children, who also outperformed both groups on
the standardized measures, with the largest differences in expressive grammar.
The children with 22q11DS scored lower on the receptive language tests than the
children with DLD, but no differences emerged on the expressive language tests.
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Discussion: Expressive grammar is weak in both children with 22q11DS and
children with DLD. Skills in this domain did not differ between the groups,
despite clear differences in etiology and cognitive capacities. This was found
irrespective of age and assessment method, and highlights the view that there
are multiple routes to (impaired) grammar development. Future research should
investigate if interventions targeting expressive grammar in DLD also benefit
children with 22q11DS. Moreover, our findings indicate that the receptive language
deficits in children with 22q11DS exceed those observed in DLD, and warrant

special attention.

KEYWORDS

22q11.2 Deletion Syndrome, Developmental Language Disorder, spontaneous language,
standardized language assessment, grammar, school-age, preschool

1. Introduction

The 22ql11.2 Deletion Syndrome (22ql11DS) is a genetic
condition, which leads to multiple physical and psychological
problems, including congenital heart defect and low intellectual
functioning (McDonald-McGinn et al, 2015). Although
phenotypic expression is heterogeneous, speech and/or language
problems are reported in 95% of the children with 22q11DS (Solot
et al,, 2019), making this one of the most common features of the
syndrome. The language problems in children with 22q11DS have,
however, almost exclusively been described with standardized tests.
Very few studies have analyzed children’s spontaneous language,
even though this is a more ecologically valid way to evaluate
language development and can be used to set therapy goals (Klatte
etal, 2022). The current study aimed to fill this gap.

In addition, we compared the language abilities of children
with 22q11DS to children with Developmental Language Disorder
(DLD). Similar to children with 22q11DS, children with DLD
have severe difficulties with learning language. However, their
language difficulties exist in the absence of the challenging physical
and cognitive conditions that we see in 22q11DS. As of yet,
there are no direct, large-scale comparative studies of children
with 22q11DS and children with DLD. Such comparisons are
meaningful to determine whether interventions for children with
DLD may also be suited for children with 22q11DS. Moreover,
given the etiological differences between the groups, it can enhance
our understanding of the mechanisms underlying language
impairment. We therefore conducted two studies, comparing the
spontaneous language of both preschool and school-aged children
with 22q11DS to peers with DLD. Moreover, we analyzed the
results of a number of standardized language tests. In the study
with preschool children, we also included a typically developing
(TD) control group. In both studies, we focused on the domain
of grammar, as this is a hallmark deficit in DLD, while relatively
unexplored in 22q11DS.

1.1. 22q11.2 Deletion Syndrome

22q11DS is caused by a microdeletion on the long arm
(‘qQ) of chromosome 22, with the name thus referring to its
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genetic cause. The syndrome was previously also called Velo-
Cardio-Facial, DiGeorge or Shprintzen syndrome, but we now
know that these conditions are all due to the same genetic
deletion: 22q11DS (McDonald-McGinn et al.,, 2015). It is the most
frequently occurring genetic syndrome after Down syndrome, with
an incidence of 1 in 2148 live births (Blagojevic et al., 2021).
Despite the relatively uniform etiology, individuals with 22q11DS
differ greatly in symptom expression. Over 180 manifestations
have been associated with the syndrome (McDonald-McGinn et al.,
2015). Congenital heart defects are the most common physical
symptom, estimated to occur in up to 75% of the population.
Palatal abnormalities, such as cleft palate and velopharyngeal
insufficiency, are also frequently observed. In addition, cognitive
and psychiatric problems are part of the syndrome. Many
individuals with 22q11DS have borderline intellectual functioning
or mild intellectual disability (Fiksinski et al., 2022). Moreover,
22q11DS is associated with elevated rates of psychopathology,
including attention deficit hyperactivity disorder, autism spectrum
disorder, anxiety disorder and psychotic disorder (Schneider et al.,
2014).

1.2. Language impairment in children with
22q11DS

Next to the symptoms mentioned above, speech-language
problems are observed in virtually all children with 22q11DS
(Solot et al, 2019) and do not appear to be related to other
manifestations of the syndrome, such as congenital heart defect and
palatal abnormalities (Gerdes et al., 1999; Solot et al., 2001). In early
childhood, it is reported that the first words and sentences emerge
relatively late (e.g., Gerdes et al., 1999; Solot et al., 2000; Roizen
et al., 2007), with some children even remaining nonverbal until
the age of 4 years (Solot et al., 2001). During the preschool age,
both expressive and receptive language abilities of children with
22q11DS are significantly weaker in comparison to TD children,
as indicated by lower scores on standardized language tests (Gerdes
et al., 1999, 2001; Solot et al., 2001; Everaert et al., 2022). A recent
study (Everaert et al., 2022), using the same preschool sample
as the current study, for example showed that Dutch children
with 22q11DS between 3 and 6.5 years old scored, on average,
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2 standard deviations below the normed mean on a composite
measure of expressive language. For receptive language, this was
1.5 standard deviations below the normed mean. The significant
difference in the severity of the expressive and receptive language
impairment is in line with what is reported in other research
with preschoolers (Gerdes et al., 1999; Solot et al., 2001). Next to
composite measures, Everaert et al. (2022) also examined subtest
outcomes of the standardized assessment and observed pervasive
difficulties across language domains, with the lowest scores on
expressive morphosyntactic skills. With the exception of Scherer
et al. (1999), who showed low lexical diversity in the spontaneous
language of 4 children with 22q11DS between 0;6 and 2;6 years old,
an investigation of the spontaneous language of preschool children
with 22q11DS has not yet been undertaken.

Research on school-age children with 22q11DS also used
standardized language assessment and indicates that language
impairment in 22q11DS is persistent, both in production and
comprehension (Moss et al., 1999; Solot et al., 2001; Glaser et al.,
2002; Rakonjac et al., 2016; Van den Heuvel et al., 2018). Language
impairment even goes beyond what is expected based on children’s
level of intellectual functioning (Glaser et al., 2002; Persson et al.,
2006; Van den Heuvel et al., 2018), in agreement with what is
found for preschoolers (Gerdes et al., 1999; Scherer et al., 1999).
However, in contrast to preschool children, school-age children
with 22q11DS are reported to have weaker receptive than expressive
language and relatively strong expressive morphosyntactic abilities
(Glaser et al., 2002; Van den Heuvel et al., 2018). These contrasting
findings may reflect unique developmental trends for different
language modalities and domains, although more research is
needed to confirm this.

Next to reporting standardized test scores, a number of studies
with school-age children with 22q11DS have examined children’s
language profile in more detail. Van den Heuvel et al. (2018)
conducted a fine-grained error analysis of two standardized tests
of expressive syntax. Difficulties interpreting and using contextual
cues were found to characterize the errors of their 6-13-year-
old participants with 22q11DS on these tasks. In addition, three
studies reported weak narrative abilities of children with 22q11DS
at the macrolevel, gauging story structure and information transfer
(Persson et al., 2006; Van den Heuvel et al., 2017; Selten et al.,
2021). Persson et al. (2006) also analyzed the microstructural
narrative production abilities of their 19 participants between 5 and
8 years old. Grammatical errors were not highly prevalent in the
narrative samples, but low grammatical complexity, as indicated
by short sentences and few subordinate clauses, was found to
be characteristic of the stories that these children told. Van den
Heuvel et al. (2017) also reported a reduced sentence length of
their 6-13-year-old participants with 22q11DS in comparison with
TD peers.

1.3.22q11DS and Developmental Language
Disorder

Given the severe language impairment of children with
22q11DS, which cannot be (fully) explained by cognitive or physical
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features of the syndrome, it is not surprising that parallels have
been drawn with children with DLD. DLD is a neurodevelopmental
disorder which primarily affects the ability to learn a native
language (Bishop et al, 2017), estimated to occur in 3-7% of
the child population (Tomblin et al.,, 1997; Norbury et al., 20165
Calder et al.,, 2022). The language difficulties of children with DLD
cannot be explained by an obvious cause, such as a biomedical
condition, hearing impairment, or intellectual disability. Instead,
DLD is thought to arise from the interaction between multiple
genetic and environmental risk factors (Bishop, 2009). These risk
factors may differ from child to child, making the etiology of DLD
heterogeneous. On the phenotypic level, diverse language problems
in all language domains can be observed (for an overview, see
Leonard, 2014; Gerrits et al., 2017). However, morphosyntactic
difficulties, in Germanic languages particularly those related to
verbs, are seen as a hallmark deficit and have been proposed
as clinical markers that support the identification of DLD (see
Leonard, 2014). Such difficulties can be observed in performance
on standardized tests or other elicitation probes (e.g., Riches,
2012; Krok and Leonard, 2015; Boerma et al., 2017), but are also
often shown in children’s spontaneous language. Low grammatical
accuracy and complexity in the spontaneous language of Dutch
children with DLD is for example reflected by frequent tense and
agreement errors, difficulties with argument structure, the over-
use of root infinitives, a short sentence length, and the use of few
complex sentences (e.g., Bol and Kuiken, 1988; De Jong, 1999
Wexler et al., 2004; Verhoeven et al., 2011; Zwitserlood et al., 2015).

As DLD per definition precludes a known biomedical
condition, children with 22q11DS cannot be diagnosed with DLD.
Instead, they may have a so-called ‘language disorder associated
with X’ (Bishop et al.,, 2017). Despite the different labels, there
appears to be substantial clinical overlap between the groups.
Children with 22q11DS are often seen and treated by the same
professionals that provide treatment for children with DLD
(Boerma etal., 2022). It is, however, unclear whether the two groups
can be differentiated based on their language profile. Previous
research comparing children with DLD and children with 22q11DS
is scarce. In their discussion section, Persson et al. (2006) indirectly
compared the results from their 22q11DS sample with the results
from a different study including children with DLD. They observed
similarities across the two groups with respect to sentence length
and the production of subordinate clauses, but noticed differences
in grammatical accuracy, with lower accuracy for the children
with DLD compared to the children with 22q11DS. Three studies
directly compared children in the two groups. Kambanaros and
Grohmann (2017) conducted a longitudinal case study of a boy
with 22q11DS, testing him at age 6 and age 10, and compared him
to children with DLD. At the age of 6, the boy produced longer
sentences relative to peers with DLD, but at age 10 he scored worse
on the comprehension of subject relative clauses. Other measures,
including a wide range of standardized tests and experimental tasks,
did not differentiate the boy from the children with DLD, neither
at age 6 nor at age 10. In addition, Selten et al. (2021), using the
same school-aged sample as the current study, examined narrative
comprehension and production at the macrolevel of 6-10-year old
children with 22q11DS and children with DLD. They did not find a
significant difference on any of the narrative measures between the
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DLD would perform below TD peers on all measures, although
grammatical accuracy of the children with 22q11DS could be on
par with the control group. Finally, although we expected roughly
similar results in the preschool and school-age study, we reckoned
with the possibility that school-age children with 22q11DS would
have relatively stronger grammatical skills than preschoolers, given
the previous contrasting findings on expressive morphosyntactic
abilities in these age groups (preschool: Everaert et al., 2022; school-
age: Glaser et al., 2002; Van den Heuvel et al., 2018).

2. Study 1: Preschool
2.1. Methods

2.1.1. Participants

The children in the preschool study participated in a
(“3T project”)
development in the domains of behavior, cognition and language.
2018 and
November 2019. All children were between 3 and 6.5 years of age,

prospective cohort study which examined

Participants were recruited between November
grew up monolingually, and had no hearing impairment. The
latter two criteria were verified through a telephone interview
with parents. The first group, children with 22q11DS (see Everaert
et al., 2022), had a genetically confirmed diagnosis of 22q11DS.
They were recruited via the 22q11DS expertise center at University
Medical Center Utrecht in the Netherlands and via the Dutch
patient support association. The second group, children with DLD,
had been diagnosed with DLD before and independent of the 3T
project by licensed professionals. They obtained an overall score
of 2 standard deviations (SD) below the mean on a standardized
language test battery or a score of 1.5 SD below the mean on
two out of four language domains which were tested with at least
two measures (for the full protocol, see Stichting Siméa, 2017).
Moreover, next to the absence of hearing impairment, they had
a non-verbal intelligence of 70 or above. The children with DLD
were recruited via organizations that provide care and education
services for children with communication difficulties, including
Royal Kentalis, Royal Auris, VierTaal and NSDSK. At the time
of the study, they all received speech-language therapy at day
care or school. Finally, the third group, TD children, did not
have documented developmental delays and no family history of
language disorders or dyslexia. They were recruited via regular
day care centers or elementary schools. Three TD children were
excluded, because they obtained a score of more than 1 SD
below the mean on standardized language assessment that was
administered for the purpose of the 3T project. The final sample
included 44 children with 22q11DS, 65 children with DLD and
78 TD children. The demographic characteristics of this sample
are presented in Table 1. For a description of the prevalence of
physical symptoms in our 22q11DS sample and the percentage of
children receiving speech-language therapy, we refer to Everaert
et al. (2022).

The three groups of children did not differ in age in months
[F (2,184) = 0.97, p = 0.38, né = 0.01]. However, there were
significant differences in sex [X2 (2, N =187) = 19.6, p < 0.001,
V = 0.32], with relatively more boys in the group with DLD
than in the other two groups (in line with what is known on
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DLD; Tomblin et al., 1997, but see Calder et al., 2022). Intellectual
functioning, obtained from medical/school records or assessment
by the current researchers, also differed significantly between the
groups [F (2,181) = 58.04, p < 0.001, 17[2) = 0.39]. The TD
children obtained the highest scores, followed by the children with
DLD and, finally, the children with 22q11DS (all p < 0.001). The
average education level of both parents, measured with an online
questionnaire, was also higher for the TD children in comparison
with the 22q11DS and DLD groups [H (2) = 38.0, p < 0.001,
n? = 0.20], but did not differ significantly between the latter two
groups. The same pattern was observed for global language ability
[F (2,174) = 142.2, p < 0.001, r)f) = 0.62], assessed with the Core
Language Index Score of the CELF-Preschool-2-NL (Wiig et al.,
2012).

As can be observed in Table 1, a subsample of 27 children
in each of the three groups was selected to allow for individual
matching on age in months and sex, making the groups as
comparable as possible [age in months: F (2,78) = 0.005, p =
0.995, nf) < 0.01; sex: x2 (2, N = 81) = 0.00, p = 1.00, V =
0.00]. Spontaneous language was analyzed for this subsample. A
child with 22q11DS was matched to a child with DLD and a TD
child from the same sex who were at most 3 months older or
younger. Moreover, only TD children were selected who scored
in the average range (between 85 and 115) on the Core Language
Index. For one matched TD child, the quality of the language
sample recording appeared to be too poor. We therefore had to
replace this child with another, who did have the right sex and
age but who scored above average on global language ability (i.e.,
120). Similar to the full sample, the TD children in the subsample
obtained higher core language scores than children in the other two
groups [F (2,74) = 50.8, p < 0.001, r)lz) = 0.58], which, in turn,
did not differ from each other. We did not match on intellectual
functioning, as differences between the groups are inherent [F
(2,77) = 22.8, p < 0.001, r)lz) = 0.37]. In the subsample, intellectual
functioning of the children with DLD and TD children was not
significantly different anymore (p = 0.082), and was higher than
the intellectual functioning of the children with 22q11DS (all p <
0.001). Finally, parental education differences between the three
groups remained significant [H (2) = 9.5, p = 0.009, > = 0.10].
This effect was driven by differences between the DLD and TD
groups (p = 0.003).

2.1.2. Instruments
2.1.2.1. Standardized language measures

Standardized language measures were used to assess children’s
abilities in the domains of expressive and receptive grammar. To
determine whether grammatical skills are a relative strength or
weakness, we also included measures of expressive and receptive
vocabulary. Scores of the children with 22q11DS on these tests have
been reported in Everaert et al. (2022).

Subtests of the Preschool version of the Clinical Evaluation of
Language Fundamentals, CELF-Preschool-2-NL (Wiig et al., 2012),
evaluated expressive grammar, receptive grammar and expressive
vocabulary. All subtests were administered following the official
manual and have a normed mean of 10 (SD = 3). Expressive
grammar was measured with two subtests, on word level and
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TABLE 2 Main outcome parameters of the spontaneous language samples.

Parameter Description

Grammatical accuracy % T-units correct Number of error-free T-units divided by the total number of T-units.

% Verb-related errors® Number of verb-related errors divided by the total number of clauses.

b

% Non-verb-related errors Number of non-verb-related errors divided by the total number of T-units.

Grammatical complexity MLU Number of words divided by the total number of T-units.

MLU 5 Number of words divided by the total number of T-units in the 5 longest T-units.

% Clauses with a verb Number of utterances containing a verb divided by the total number of clauses.

% Complex utterances® Number of complex utterances divided by the total number of T-units.

MLU, Mean Length of Utterance.

*Verb-related errors include argument omissions, subject-verb agreement errors, tense errors, root infinitives, verb-second placement errors, overgeneralizations, past participle errors, verb
omissions and other verb-related errors which could not be further categorized. Examples can be found in the Appendix.

"Non-verb-related errors include determiner errors, errors with adjectival inflection, preposition errors, pronoun errors, errors with conjunction, plural errors, errors with the
pronominal/adverbial “er” [there], word order errors (not related to verb-second placement), and other non-verb-related errors which could not be further categorized. Examples can be

found in the Appendix.

€Complex utterances include subordinate clauses, clauses with conjunction reduction, direct speech, and infinitival clauses. Examples can be found in the Appendix.

on sentence level. During the subtest Word Structure, children
saw one or two pictures and were asked to complete a sentence
uttered by the researcher, thereby eliciting the production of
verbs, adjectives, plurals, pronouns and diminutives. The second
subtest of expressive grammar was Recalling Sentences, which is
a sentence repetition task with items that increase in length and
complexity. This type of task is considered to test syntactic skills
(Polisenska et al., 2015). Receptive grammar was measured with
the subtest Sentence Structure. Children saw four pictures and
were asked to point to the picture that best matched a sentence
uttered by the researcher. The test assesses children’s understanding
of different grammatical structures, including passives, relative
clauses, negation and prepositional phrases. Finally, expressive
vocabulary was evaluated with the Expressive Vocabulary subtest.
Children saw a picture of an object or action and had to label
the picture.

Receptive vocabulary skills were assessed with the Peabody
Picture Vocabulary Test (PPVT-III-NL; Schlichting, 2005). The
test was administered in accordance with the official manual and
quotient scores with a mean of 100 (SD = 15) are reported.
Children saw four pictures and heard a target word. They
were asked to point to the picture which corresponded to the
target word.

2.1.2.2. Spontaneous language samples

Spontaneous language of children was collected during a play
session of ~15-20 min. The play break followed a standardized
protocol and was divided in three parts. In the first part, children
played alone with a fixed set of toys, including the Playmobil city
life petting zoo set and a number of plastic fruits/vegetables. After
a few minutes, or sooner if the child did not speak during this
part, the researcher brought a tractor and joined the child. In this
second part, the child and researcher played together, but the child
remained in charge of what was happening. The researcher was
instructed to follow the child, only taking initiative when the child
had clear difficulty playing with the toys. After around 10 min, the
final part of the play break began, in which both the child and
researcher colored with crayons. If the child did not speak much,
the researcher would ask open-ended questions.
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2.1.3. Procedure

The 3T project was approved by the Medical Research Ethics
review board of the University Medical Center Utrecht (CCMO
registry nr. NL63223.041.17). Parents of participating children
signed an informed consent form. The researchers who worked
with the children had a background in linguistics or psychology
and were trained using a standardized protocol. Children were
individually tested in a quiet room at day care or school.
Standardized language tests, cognitive tasks and the play break
were administered in a fixed order during two sessions of ~45 min
each. The two test sessions were on separate days and were always
administered by same researcher. The play break was in the second
session. This was video-recorded with a GoPro HERO camera
and, for adequate audio recordings, a Samson Go Mic portable
USB microphone was used. The standardized tests for expressive
language were recorded with the same USB microphone and also
scored by a second researcher. Discrepancies were discussed and
solved by consensus.

The language samples of the 27 children in each of the three
groups were transcribed according to the Codes for the Human
Analysis of Transcripts (CHAT) conventions (part of CHILDES;
MacWhinney, 2000), by trained researchers with a background
in linguistics. The T-unit was used as the basic unit of analysis,
defined as a main clause with subordinate clauses attached to it
(Hunt, 1970). Quality checks were done by the first and senior
author to guarantee that the conventions were accurately followed.
Moreover, the transcripts were annotated on a separate tier for
grammatical accuracy and complexity (see Data analysis). For
sake of reliability, the annotations of nine transcriptions (three
of each group; 11%) were compared with annotations from a
second researcher. Annotation agreement was reached in 94.6% of
the T-units.

2.1.4. Data analysis

The analyses were performed in Computerized Language
Analysis Software (CLAN, part of CHILDES; MacWhinney, 2000)
and SPSS version 28 (IBM Corp, 2021). Univariate ANOVA’s were
done to compare the three groups on the five standardized language
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measures. As the groups significantly differed in SES and sex, while
these differences are not inherent to the groups, we also conducted
univariate ANCOVAs. The inclusion of the covariates SES and sex
did not change the results. Intellectual functioning differences are
inherent to the groups and intellectual functioning was therefore
not included as a covariate in the analyses (Miller and Chapman,
2001; Dennis et al, 2009). All analyses were done for the full
sample as well as the subsample. Results for the subsample did
not differ from the results of the full sample and are therefore not
reported. As an additional analysis, we conducted paired samples t-
tests in the DLD and 22q11DS groups to investigate whether there
was a discrepancy between expressive grammar (measured with
subtests “word structure” and “recalling sentences”) and the other
language domains. For this analysis, quotient scores of the receptive
vocabulary task were transformed to CELF-scores.

The analyses of the spontaneous language samples focused
on grammatical accuracy and grammatical complexity, and were
based on the work of Zwitserlood et al. (2015). The main outcome
parameters of both categories are presented in Table 2 (see the
Appendix for examples of errors and complex utterance categories).
All outcome parameters exclude interjections and communicators

» «

(e.g., “uh) “yes” “no”; on average 19% of the total number of a
child’s utterances), onomatopoeia (2%), unintelligible utterances
(6%), as well as incomplete sentences due to trailing off and
interruption (2%). Furthermore, the outcome parameters are
corrected for length of the included language sample, as this
differed per child. That is, all outcome parameters are calculated
as proportions, taking into account the total number of T-units (or,
in some specific cases, the total number of clauses). Sample length,
calculated as the total number of T-units after exclusions, did not
significantly differ between the three groups of children (22q11DS:
M =108, SD = 51; DLD: M = 130, SD = 61; TD: M = 122, SD =
61; F (2,78) = 1.02, p = 037, n? = 0.025).

Next to the outcome parameters presented in Table 2, we
also report on a number of specific verb-related errors (part of
the main parameter “% verb-related errors”), as these errors are
known to occur frequently in the spontaneous language of Dutch
children with DLD. These specific verb-related errors include (1)
the number of subject-verb agreement errors relative to the total
subject-verb agreement attempts, (2) the number of past tense
errors relative to the total number of T-units requiring a past tense,

10.3389/fcomm.2023.1111584

(3) the number of root infinitives relative to the number of T-
units containing a verb, (4) the omission of an argument (subject,
object or other) relative to the number of T-units containing a
verb. Comparable to the analyses with the standardized language
measures, univariate AN(C)OVA’s were done to compare the three
groups on all main outcome parameters for grammatical accuracy
and grammatical complexity. The inclusion of SES as covariate
did not change the results. For the specific verb-related errors
and for the main outcome parameter “% complex utterances,” we
conducted non-parametric tests (Kruskall Wallis H test and, for
post-hoc comparisons, Mann Whitney U test), as inspection of
the data showed violations of the assumptions of normality and
equality of error variances. Effect sizes were interpreted following
Cohen (1988).

2.2. Results

2.2.1. Standardized language measures

The performance of the three groups of children (full sample)
on the standardized tests of grammar and vocabulary is presented
in Table 3. The results showed significant group effects on all five
measures. For receptive grammar [F (2,180) = 68.6, p < 0.001,
7712, = 0.43], all groups differed significantly from each other (all
p < 0.001), with the highest scores for the TD children and the
lowest scores for the children with 22q11DS. The TD children also
obtained the highest scores on both subtests of expressive grammar
[word level: F (2,175) = 116.9, p < 0.001, 7112, = 0.57; sentence
level: F (2,173) = 135.3, p < 0.001, nlzJ = 0.61], but there were
no differences between the group of children with 22q11DS and
the group of children with DLD on these measures (all p = 1.00).
Receptive vocabulary showed similar results as receptive grammar
[F(2,182) = 64.3,p < 0.001, 1712, = 0.41], with significant differences
between all groups (TD>DLD>22q11DS; all p < 0.001). Finally,
performance on expressive vocabulary [F (2,177) = 88.6, p < 0.001,
7712, = 0.50] was best for the TD children in comparison to the other
two groups. Scores of the children with 22q11DS and the children
with DLD did not differ significantly (p = 0.09).

Comparing the average scores per group across language
domains, we see low performance of children with 22q11DS
on all measures. For both the children with 22q11DS and the

TABLE 3 Performance of the three groups of preschool children on the standardized language measures?.

22q11DS D
Nb Mean Range N Mean Range
(SD) ()]
Receptive grammar 40 5.7 (2.6) 1-10 65 8.1(3.0) 1-14 78 11.5(2.5) 7-18
Expressive grammar: word 36 4.3(3.1) 1-12 64 4.4 (2.5) 1-11 78 10.8 (2.9) 4-17
Expressive grammar: sentence 35 4.8 (2.3) 1-11 64 4.5(1.7) 1-9 77 10.0 (2.4) 5-15
Receptive vocabulary 42 83.7 (14.0) 55-114 65 96.0 (10.5) 72-120 78 108.9 (11.6) 82-144
Expressive vocabulary 39 5.2(2.3) 1-10 63 6.3 (2.4) 1-11 78 10.6 (2.4) 6-16

22q11DS, 22q11.2 Deletion Syndrome; DLD, Developmental Language Disorder; TD, Typical Development.
#Sentence Structure, Word Structure, Recalling Sentences and Expressive Vocabulary of the CELF-Preschool-2-NL (M = 10, SD = 3) were used to measure receptive grammar, expressive

grammar: word, expressive grammar: sentence and expressive vocabulary, respectively. The PPVT-III-NL (M = 100, SD = 15) was used to test receptive vocabulary.

"Not all children, particularly children with 22q11DS, were able to complete all tests due to poor task compliance and limited language production (for an elaborate discussion of the task

completion rates of the group of children with 22q11DS, see Everaert et al., 2022).
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children with DLD, the lowest mean scores are on the two subtests
of expressive grammar (close to —2 SD below the mean). For
the children with DLD, a larger discrepancy between expressive
grammar and the other domains are observed than for the children
with 22q11DS. Paired samples t-tests between the two expressive
grammar subtests on the one hand and the other standardized
measures on the other hand showed significant differences across
the board in the DLD group (all p < 0.001), with effect sizes
ranging from 0.79 to 1.73. In the 22q11DS group, significant
differences were also observed (p < 0.05), with the exception of
“recalling sentences” in comparison with “active vocabulary” (p
= 0.20) and “recalling sentences” in comparison with “sentence
comprehension” (p = 0.053). Effect sizes ranged from 0.22 to 0.98.

2.2.2. Spontaneous language samples

For each of the three groups, the means and standard
deviations on all outcome measures for grammatical accuracy and
grammatical complexity are presented in Table 4.

2.2.2.1. Grammatical accuracy

Grammatical accuracy was subdivided into three main outcome
parameters and four specific verb-related errors. The relative
number of error-free T-units is a broad measure of grammatical
accuracy, for which a significant effect of Group was observed
[F (2,78) = 18.0, p < 0.001, nf) = 0.32]. TD children produced
relatively more error-free T-units than children with 22q11DS and
children with DLD (both p < 0.001). No significant differences
emerged between the latter two groups (p = 1.00). The same pattern
was found for the other two main outcome parameters. That is,
there were significant effects of Group on both verb-related errors
[F (2,78) = 194, p < 0.001, nf, = 0.33] and non-verb-related
errors [F (2,78) = 12.9, p < 0.001, nf, = 0.25]. In comparison with
the other two groups, TD children produced relatively less verb-
related (both p < 0.001) and non-verb-related (22q11DS: p = 0.007;
DLD: p < 0.001) errors. The groups of children with 22q11DS
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and children with DLD did not differ significantly from each other
on either parameter (verb-related: p = 1.00; non-verb-related: p
=0.20).

Results from the specific verb-related errors showed one very
extreme outlier in the 22ql1DS group on the proportion of
subject-verb agreement errors (scoring 100%). This child was
very young (3;1 years old) and produced a limited number of
utterances. We excluded this outlier from the analyses, although
results with and without the outlier remained the same. The
analyses demonstrated significant group effects on the proportion
of subject-verb agreement errors [H (2) = 9.3, p = 0.009, ?> = 0.10],
root infinitives [H (2) = 12.4, p = 0.002, n> = 0.13] and argument
omissions [H (2) = 27.7, p < 0.001, n*> = 0.33]. On all three error
categories, TD children scored lower, and thus produced less errors,
than children with 22q11DS (subject-verb agreement errors: U =
183.0, z = —3.0, p = 0.003, r = 0.41; root infinitives: U = 266.0,
z = —2.3, p = 0.02, r = 0.31; argument omissions: U = 118.5, z
= —4.3, p < 0.001, r = 0.58) and children with DLD (subject-verb
agreement errors: U = 243.0, z = —2.1, p = 0.04, r = 0.29; root
infinitives: U = 187.0, z = —3.6, p = 0.02, r = 0.49; argument
omissions: U = 87.0, z = —4.8, p < 0.001, » = 0.65). There were
no significant differences between the children with 22q11DS and
the children with DLD on these three specific verb-related errors
(subject-verb agreement errors: p = 0.48); root infinitives: p = 0.22;
argument omissions: p = 0.72). With respect to the number of past
tense errors, no significant group effect emerged (p = 0.80), likely
due to the relatively infrequent use of past tense contexts.

2.2.2.2. Grammatical complexity

Grammatical complexity was subdivided into four main
outcome parameters. Results from the analyses on Mean Length of
Utterance (MLU) showed significant group effects on both MLU
[F (2,78) = 13.1, p < 0.001, 72 = 0.25] and MLU 5 [F (2,78) =
10.5, p < 0.001, nf, = 0.21]. TD children produced longer sentences
than children with 22q11DS and children with DLD (all p < 0.001),

TABLE 4 Outcomes of the three groups of preschool children on the spontaneous language measures.

22q11DS DLD TD
Mean (SD) Range Mean (SD) Range Mean (SD) Range
Grammatical accuracy % T-units correct 70.9 (9.6) 52-95 69.3 (7.5) 52-83 82.1(8.4) 60-100
% Verb-related errors 22.0(9.7) 4-41 22.2(8.0) 8-41 10.0 (6.7) 0-29
% Non-verb-related errors 16.8 (6.4) 2-29 20.1 (7.4) 8-34 11.1 (5.7) 0-23
Specific verb-related errors:
% Subject-verb agreement® 8.0 (5.8) 0-23 8.3(8.4) 0-29 3.6 (3.6) 0-12
% Past tense 6.3 (20.0) 0-100 6.2 (18.6) 0-67 3.6(8.8) 0-33
% Root infinitives 1.9 (3.8) 0-16 1.9 (3.2) 0-15 0.23 (0.74) 0-3
% Argument omissions 17.5 (11.5) 0-47 19.3 (11.8) 2-46 5.8 (5.7) 0-25
Grammatical complexity MLU 3.0 (0.94) 1-5 3.0 (0.73) 2-5 3.9(0.62) 3-5
MLU 5 6.6 (2.5) 2-12 6.5 (1.8) 4-11 9.1 (2.6) 4-16
9% Clauses with a verb® 54.8 (12.6) 25-76 53.6 (13.9) 21-78 65.6 (10.4) 42-78
% Complex utterances 1.2 (2.0) 0-8 1.5(1.7) 0-6 4.1(3.1) 0-10

22q11DS, 22q11.2 Deletion Syndrome; DLD, Developmental Language Disorder; TD, Typical Development.

2One very extreme outlier in the 22q11DS group was excluded (see main text).
>One very extreme outlier in the 22q11DS group was excluded (see main text).
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whereas the latter two groups did not differ in their MLU and MLU
5 (all p = 1.00). Another index of grammatical complexity was the
proportion of utterances containing a verb. There was one very
extreme outlier in the 22q11DS group from a young child (3;4 years
old; scoring 1.8%) which was excluded from the analyses; results
with and without the outlier remained the same. A significant effect
of Group emerged on the proportion of utterances containing a
verb [F (2,77) = 7.7, p < 0.001, nf) = 0.17], with TD children
producing relatively more utterances with a verb than the groups of
children with 22q11DS and children with DLD (all p < 0.001), who
did not differ (p = 1.00). Finally, the same pattern appeared from
the proportion of complex sentences [H (2) = 18.2, p = 0.002, n?
= 0.21]. There were no significant differences between the children
with 22q11DS and the children with DLD (p = 0.25), who produced
less complex sentences than their TD peers (22q11DS: U = 147.5,z
=—-3.8,p <0.001,r=0.52; DLD: U = 174.5,z = —3.3, p < 0.001,
r=0.45).

3. Study 2: School-age
3.1. Methods

3.1.1. Participants

The children in the school-age study participated in a project
on language processing and activation in the brain (see Selten et al.,
2021; Van Steensel et al., 2021). Participants were recruited between
November 2017 and July 2018. The 6-10-year-old participants
included 14 children with a genetically confirmed diagnosis of
22q11DS and 15 children with an official diagnosis of DLD
(for a description of the DLD criteria and protocol used in
the Netherlands, see 2.1.1.). All children had either a verbal or
nonverbal intellectual functioning level of 70 or above. Moreover,
they did not have hearing loss of more than 35 decibel, as
determined by pure tone audiometry, nor a diagnosis of autism
spectrum disorder. Finally, due to an fMRI scan which was also
part of the research protocol (Van Steensel et al., 2021), children
were excluded if they had metal objects in their bodies or if they
experienced severe anxiety in the scanner. Recruitment procedures
were similar to the study with preschool children. Demographic
characteristics of the two groups of children are presented in
Table 5. The two groups did not differ on age in months [t (27) =
0.79, p = 0.44, d = 0.29] and sex [x? (1, N = 29) = 0.042, p=
0.84, V = 0.04]. As expected, significant differences in intellectual
functioning were observed [t (1,20.2) = 6.57, p < 0.001, d = 2.48],
with higher levels of the children with DLD relative to the children
with 22q11DS.

TABLE 5 Demographic characteristics of the school-aged participants.
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3.1.2. Instruments
3.1.2.1. Standardized language measures

We included one standardized measure of expressive grammar
and, as a reference, one standardized measure of receptive
vocabulary, which were both administered in line with the official
manuals. Results from these measures have been reported as
background measures in the study of Selten et al. (2021). Similar to
the study with preschool children, expressive grammar was tested
with a sentence repetition task. The Recalling Sentences subtest
of the school-aged version of the CELF, the CELF-IV-NL (Kort
et al., 2008), required children to repeat sentences of increasing
length and complexity. The normed scores have a mean of 10 (SD
= 3). Receptive vocabulary was assessed with the PPVT-III-NL
(see 2.1.2.1.).

3.1.2.2. Spontaneous language samples

Spontaneous language of children was collected with a narrative
task which was preceded by a conversation between the researcher
and the participating child. We used the Multilingual Assessment
Instrument for Narratives (MAIN) (Gagarina et al., 2012; for the
Dutch version, see Blom et al., 2020) to elicit semi-spontaneous
language. The MAIN targets narrative abilities of 3- to 10-year-
old children and consists of four comparable stories, all matched
to six full-color picture sequences. In the current research, the
stories “Cat” and “Baby Birds” were used. The children first
saw the picture sequence belonging to “Cat.” The researcher
told the story and asked the child ten comprehension questions.
Subsequently, children saw the picture sequence belonging to
“Baby Birds” and were asked to generate their own story,
which was, again, followed by ten comprehension questions.
The MAIN can be used to analyze children’s understanding
and production of story structure (i.e., narrative abilities at the
macrolevel; see Selten et al, 2021), but can also be used to
examine microstructural narrative skills, including grammatical
accuracy and complexity. For the current study, we used the
narrative generated by the children, thus excluding children’s
answers to the comprehension questions, and complemented this
with spontaneous language from a preceding conversation. This
allowed us to elicit more utterances and to more reliably investigate
grammatical skills. The conversation between the researcher and
child was about day-to-day topics, such as birthdays, vacations
and hobbies.

3.1.3. Procedure
Ethical approval was obtained from the Medical Research
Ethics review board of the University Medical Center Utrecht

Sex Age in months Intellectual functioning?
Girls/Boys Mean (SD) Range Mean (SD) Range
22q11DS 14 6/8 104.2 (19.1) 80-131 74.0 (8.6) 64-94
DLD 15 7/8 98.4 (20.5) 74-131 105.4 (15.7) 86-136 ‘

22q11DS, 22q11.2 Deletion Syndrome; DLD, Developmental Language Disorder.
*This information is based on a wide variety of standardized, age-appropriate measures (M = 100, SD = 15), obtained from medical/school records or via own administration. There was
missing data for one child with DLD.
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(CCMO registry nr. NL62366.041.17). Parents of participants
gave written informed consent. The researchers who worked
with the children were the same as those who worked with
the preschool children. The individual test session of ~1h
took place in a quiet room at the University Medical Center
Utrecht. Language tests were administered in a fixed order.
Spontaneous language as well as the standardized test for expressive
grammar were recorded with a Samson Go Mic portable USB
microphone. With respect to the transcriptions and annotations
of the spontaneous language samples, procedures were similar to
what has been previously described for the preschool children
(see 2.1.3.). A total of 10% of the annotations, randomly selected
from three participants with 22ql11DS and three participants
with DLD, were compared with annotations from a second
researcher. Annotation agreement was reached in 91.5% of T-
units.

3.1.4. Data analysis

Similar to the preschool study, the analyses were performed in
Computerized Language Analysis Software (CLAN; MacWhinney,
2000) and SPSS version 28 (IBM Corp, 2021). Independent samples
t-tests were done to compare the children with 22q11DS and the
children with DLD on the two standardized language measures.
Moreover, a paired samples ¢-test was done to investigate whether
there was a discrepancy between expressive grammar (measured
with the subtest “recalling sentences”) and other language
domains (in this case, receptive vocabulary). The data-analysis
approach of the spontaneous language of the school-age children
corresponded to the approach of the study with preschoolers (see
2.1.4.). The mean percentage of excluded utterances was 17%
for interjections/communicators, 1% for onomatopoeia, 4% for
unintelligible utterances, and 3% for incomplete sentences. Sample
length, calculated as the total number of T-units after exclusions,
did not significantly differ between the two groups of children
(22q11DS: M = 69, SD = 28; DLD: M = 80, SD = 26; t (27) =

10.3389/fcomm.2023.1111584

1.09, p = 0.29, d = 0.41). Independent samples t-tests compared
scores of the two groups on the main outcome parameters for
grammatical accuracy and complexity (Table 2), as well as on the
four specific verb-related error categories. As the groups in the
school-age study were small, we provided the full statistics for both
significant and non-significant results. Effect sizes were interpreted
following Cohen (1988).

3.2. Results

3.2.1. Standardized language measures

The mean scores of the children with 22q11DS and the children
with DLD on the expressive grammar test were 5.1 (SD = 2.2, range
= 1-8) and 3.9 (SD = 2.0, range = 1-7), respectively. These scores
were not significantly different from each other [t (27) = 1.6, p =
0.13, d = 0.58]. On the receptive vocabulary test, the children with
22q11DS scored, on average, 83.1 (SD = 13.7, range = 66-110). The
children with DLD had a mean score of 93.2 (SD = 13.6, range =
72-117), which fell just short of significance relative to the children
with 22q11DS [t (26) = 2.0, p = 0.06, d = 0.74]. Comparable to the
results from the preschool children, the weakest mean scores for
both groups were found on expressive grammar. The discrepancy
between the expressive grammar and receptive vocabulary scores
was larger for the children with DLD than for the children with
22q11DS, as shown by the results of the paired samples t-tests.
A significant difference emerged between expressive grammar and
receptive vocabulary in the DLD group [t (14) = 7.0, p < 0.001, d
= 1.81], whereas this difference did not reach significance in the
22q11DS group [ (12) = 1.0, p = 0.08, d = 0.52).

3.2.2. Spontaneous language samples

For each of the two groups, the means and standard
deviations on all outcome measures for grammatical accuracy and
grammatical complexity are presented in Table 6.

TABLE 6 Outcomes of the two groups of school-aged children on the spontaneous language measures.

22q11DS DLD
Mean (SD) Range Mean (SD)
Grammatical accuracy % T-units correct 71.0 (8.8) 58-87 71.4 (8.5) 60-84
% Verb-related errors 17.5 (8.7) 8-35 16.8 (5.8) 9-30
% Non-verb-related errors 19.8 (7.2) 9-33 20.0 (7.7) 8-37
Specific verb-related errors:
% Subject-verb agreement 5.7 (5.1) 0-17 4.8 (3.3) 0-13
% Past tense® 9.1 (10.0) 0-33 11.7 (14.3) 0-43
% Root infinitives 0.35 (0.74) 0-2 0.17 (0.46) 0-2
% Argument omissions 4.9 (3.7) 0-12 7.1 (4.7) 2-17
Grammatical complexity MLU 5.3 (0.67) 5-7 5.1(1.2) 4-7
MLU 5 11.3(2.1) 8-15 11.6 (3.3) 8-18
% Clauses with a verb 70.5 (8.0) 49-87 70.4 (11.2) 51-81
% Complex utterances 8.7 (4.9) 2-21 8.7 (8.3) 0-28

22q11DS, 22q11.2 Deletion Syndrome; DLD, Developmental Language Disorder; TD, Typical Development.

2One very extreme outlier in the 22q11DS group was excluded (see main text).

Frontiersin Communication

121

frontiersin.org



https://doi.org/10.3389/fcomm.2023.1111584
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org

Boerma et al.

3.2.2.1. Grammatical accuracy

Again, grammatical accuracy was subdivided into three main
outcome parameters and four specific verb-related errors. On all
three main outcome parameters, no significant differences emerged
between the children with 22q11DS and the children with DLD
[error-free T-units: t (27) = 0.13, p = 0.90, d = 0.05; verb-
related errors: ¢ (27) = 0.28, p = 0.78, d = 0.10; non-verb related
errors: t (27) = 0.06, p = 0.95, d = 0.02]. Effect sizes were all
small. Results from the specific verb-related errors showed one
very extreme outlier in the 22q11DS group on the proportion
past tense errors (scoring 100% due to one incorrect past tense
attempt). We excluded this outlier from the analyses, although
results with and without the outlier remained the same. The
analyses demonstrated that the groups did not differ significantly
on the proportion of subject-verb agreement errors [t (27) =
0.58, p = 0.57, d = 0.22], past tense errors [t (26) = 0.54, p
= 0.59, d = 0.21], and argument omissions [t (27) = 1.4, p =
0.17, d = 0.52]. The effect sizes were all small, except for the
proportion of argument omissions for which a medium effect
size was found. The proportion of root infinitives was very small
in both groups, so no statistical analyses were performed for
this category.

3.2.2.2. Grammatical complexity

Grammatical complexity was subdivided into four main
outcome parameters. The same pattern was observed for all
complexity parameters. The children with 22q11DS and the
children with DLD did not differ on MLU [t (22.7) = 0.55,
p = 059, d = 020, MLU 5 [t (27) = 023, p = 082, d
= 0.09], the proportion of clauses containing a verb [t (23.0)
= 0.04, p = 099, d = 0.02] and the proportion of complex
sentences [t (23.0) = 0.02, p = 0.99, d = 0.01). Effect sizes were
all small.

4. Discussion

Language impairment is characteristic of children with 22q11.2
Deletion Syndrome (22q11DS; Solot et al, 2019), next to
other physical and psychological symptoms such as congenital
heart defect and low intellectual functioning (McDonald-McGinn
et al,, 2015). However, the language difficulties of children with
22q11DS have almost exclusively been described with standardized
language tests, while the analysis of spontaneous language is more
ecologically valid and the preferred method for setting therapy
goals in the domain of grammar (Klatte et al., 2022). We aimed to
contribute to a more complete overview of the language profile of
preschool and school-age children with 22q11DS, conducting two
studies in which we complemented standardized language testing
with the analysis of spontaneous language. In both studies, we
compared children with 22q11DS to age-matched children with
Developmental Language Disorder (DLD), who also experience
severe language difficulties but for whom the cause is unknown. We
focused on children’s grammatical skills, as these are typically weak
in children with DLD (Leonard, 2014) while relatively unexplored
in children with 22q11DS.
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4.1. The language profile of children with
22q11DS

The standardized test results from both the study with
preschool children and school-age children confirm that language
impairment is common in children with 22q11DS (e.g., Van den
Heuvel et al., 2018; Solot et al., 2019; Everaert et al., 2022).
Although there was substantial variation within our 22q11DS
samples, the mean scores on the standardized subtests were all
more than 1 Standard Deviation (SD) below what is expected
based on chronological age. In both the preschool and school-
age study, the lowest scores were found on the subtests for
expressive grammar, with mean scores between 1.7 and nearly 2
SD below the mean. Although this contrasts with previous research
on school-age children with 22q11DS (Glaser et al.,, 2002; Van
den Heuvel et al., 2018), which reported a relative weakness in
receptive grammar and semantics, differences between the mean
subtest scores were small and strong conclusions about relative
strengths and weaknesses in the language profile of children with
22q11DS can therefore not be drawn (see also Everaert et al., 2022).
In addition, the results from the two studies that we conducted
with different age groups do not give reason to assume unique
developmental trends for different language domains or modalities
in 22q11DS, as was previously suggested (for a discussion, see Van
den Heuvel et al., 2018). Although direct comparisons between the
age groups should be interpreted with caution, mean norm scores
on the two standardized tests that were included in both studies
were comparable between the preschool and school-age children
with 22q11DS and thus do not point to a developmental shift in the
language profile.

The spontaneous language analysis in the preschool study,
which included a typically developing (TD) control group,
confirmed the findings from the standardized assessments. Hence,
the current study shows that language impairment in 22q11DS
is also characterized by weak language performance in real-
life situations. During play, our 3-6-year-old participants with
22q11DS produced shorter and less complex utterances than their
age-matched TD peers. They also made more grammatical errors
in both verb- and non-verb-related categories. The low complexity
of the spontaneous language that we observed in the children with
22q11DS corresponds to previous results from a narrative and a
perspective-taking task (Persson et al., 2006; Van den Heuvel et al,,
2017). However, the results from the current study diverge from
Persson et al. (2006) with respect to grammatical accuracy. Their
5-8-year-old participants with 22q11DS produced substantially
fewer utterances with grammatical errors than both the preschool
and school-age participants with 22q11DS of the current study.
This could possibly be explained by a relatively short utterance
length of the participants of Persson et al. (2006), which, in
turn, could result in fewer grammatical errors. However, Persson
et al. (2006) used a narrative task to elicit spontaneous language,
which is associated with longer utterances and more errors than
elicitation methods such as play or conversation that were used in
the current study (e.g., Wetherell et al., 2007). A reverse pattern
of findings would have therefore been easier to understand. Note
that if we compare our findings to Zwitserlood et al. (2015),
a Dutch study which also elicited spontaneous language with a
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narrative task, we do see differences in the expected direction.
The participants of Zwitserlood et al. (2015) produced relatively
longer/more complex utterances and made relatively more errors
than the participants of the current study, in line with results from
research comparing different elicitation methods (e.g., Wetherell
et al., 2007).

4.2. Comparing children with 22q11DS to
children with DLD

The comparisons of the children with 22q11DS to children
with DLD pointed toward differences in their respective receptive
language skills and similarities in their expressive language abilities.
The preschool children with 22q11DS were outperformed by
the children with DLD on the standardized receptive language
tests of grammar and vocabulary. A trend in the same direction
was observed in the school-age study, which only included
one receptive language measure (i.e., receptive vocabulary). We
did not find significant differences between the children with
22ql1DS and children with DLD on the expressive language
tests, in either age group. Like the children with 22q11DS, the
children with DLD also scored lowest on the subtests measuring
expressive grammar, which was to be expected based on what
is known about DLD (e.g., Leonard, 2014). A clear discrepancy
between the expressive grammar subtest scores and the scores
on the other tested domains was only found in the children
with DLD.

The analysis of spontaneous language also revealed that
expressive grammar is vulnerable in both 22ql11DS and DLD.
We did not find evidence for a difference on any of the
main outcome parameters gauging grammatical accuracy and
complexity between children with 22ql11DS and peers with
DLD, irrespective of age group. Moreover, the frequency of
specific verb-related errors which are known to characterize the
spontaneous language of Dutch children with DLD (e.g., De Jong,
1999; Zwitserlood et al., 2015) also did not differ between the
groups. In fact, mean scores of the two groups were remarkably
close together on many of the outcome variables. This largely
confirms the findings from the three previous studies that directly
compared children with 22q11DS to children with DLD and also
reported substantial overlap between the groups (Kambanaros and
Grohmann, 2017; Selten et al., 2021; Van Steensel et al., 2021).
Of note, although we were not able to include a TD control
group in the school-age study, the overlap in expressive language
performance between 22q11DS and DLD suggests that school-
aged children with 22q11DS are likely to struggle with language
production in naturalistic settings. This confirms the findings in the
preschool study.

4.3. Implications, limitations and future
directions

Our findings highlight the necessity to regularly assess and
monitor the language development of children with 22q11DS as
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part of routine clinical care, as recommended by Solot et al.
(2019). Given the broad linguistic weaknesses of children with
22q11DS, but also the large individual differences in the severity
of these weaknesses, routine assessments from a young age
onward are necessary to support early interventions, and, in turn,
mitigate the ramifications of language impairment and improve
outcomes. Research can contribute to these goals by providing
more knowledge on these individual differences and the factors that
are associated with those differences (e.g., intellectual functioning,
SES, physical symptoms, etc.), which was beyond the scope of
the current research. In addition, future research can provide
more insight into the developmental trajectory of the language
skills of children with 22q11DS. Although our results suggest
comparably severe weaknesses in both preschool and school-
age groups, a limitation of the current research is the lack of
a TD control group in the school-age study as well as the
small sample size in this age group. Moreover, the cross-sectional
nature of our research does not allow us to draw conclusions
about children’s developmental trajectories. There is a strong
need for longitudinal research on the language impairment of
children with 22q11DS in comparison to TD peers, particularly
as previous work suggested an increasing severity of receptive
language impairment with age (Van den Heuvel et al.,, 2018) and
in light of the observation that intellectual functioning declines
during childhood and adolescence in 22q11DS (e.g., Fiksinski et al.,
2022).

The current study showed substantial overlap between
children with 22q11DS and children with DLD in terms of
expressive grammatical skills, as evidenced by both standardized
language assessment and spontaneous language analysis. Given
inherent differences between children with 22q11DS and children
with DLD, this overlap has important theoretical implications.
Neither the large differences in intellectual functioning and
co-occurring physical symptoms, nor the presence or absence
of a known genetic condition, seems to result in differences
in the expressive grammatical skills of these two groups of
children. Our findings thereby correspond to other studies
in the
grammatical skills of etiologically diverse groups of children
(e.g., Bloom and Lahey, 1978; Bol and Kuiken, 1990; Laws
and Bishop, 2004; Bol and Kasparian, 2009), and support the

that showed more commonalities than differences

consensus among professionals on this topic (Bishop et al,
2016). It appears that there are multiple routes toward impaired
grammar development with similar, or even virtually identical,
phenotypic characteristics. The shared phenotypic characteristics
of children’s expressive grammar could be hypothesized to
reflect, at least in part, simplification processes that are typical
for earlier stages of development. In other words, if acquiring
or using grammatical rules is, for whatever reason, difficult,
there are common ways to make it easier. The current study
was, however, not set up to test this hypothesis and was limited
by the use of standardized tests and spontaneous language
samples. Comparative research on language impairment in
etiologically diverse groups, preferably with experimental
designs (see e.g., Perovic et al., 2013), is needed to understand
in children’s

the observed commonalities and differences

language profiles.
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As mentioned, the current study did not only find similarities
in the language profiles of children with 22q11DS and children
with DLD. Receptive language difficulties were more severe
in children with 22ql1DS, showing that, despite overlap,
different disorders have their own profile of relative strengths
and weaknesses (e.g., Rice et al, 2005; Fidler et al, 2007).
Given the poor prognosis of children with receptive language
problems (e.g., Snowling et al., 2006; Zambrana et al,, 2014)
and the uncertainty about the effectiveness of therapy in this
group (Law et al, 2003), special attention to these problems
in children with 22q11DS is warranted in both research and
clinical care. A possible avenue for future research would
be to compare children with 22q11DS to a subgroup of
children with DLD who both have expressive and receptive
language problems. This can provide further insight into the
mechanisms underlying (impaired) language development, for
example enhancing our knowledge on the relation between low
intellectual functioning and receptive language problems. It is
also of clinical relevance, as children with 22q11DS and children
with DLD often get language support in similar services, such
as speech-language therapy and special education (see Boerma
et al, 2022). The overlap in expressive grammar of the two
groups of children may offer professionals working with children
with 22q11DS a starting point for setting therapy goals in
the domain of grammar. Moreover, it may even suggest that
expressive grammar interventions targeting children with DLD
also benefit children with 22q11DS. Although studies directly
investigating the effectiveness of interventions in 22ql1DS are
a crucial next step, a subgroup comparison with children
with DLD who have both expressive and receptive language
problems could furthermore inform professionals about the
usefulness of receptive language interventions with children
with 22q11DS.

4.4. Conclusion

The current study is the first to investigate grammatical
accuracy and complexity in the spontaneous language of children
with 22q11DS. Complementing spontaneous language analysis
with standardized testing in preschool and school-aged children,
we showed weak expressive grammar in both naturalistic as well as
standardized test settings, thereby contributing to a more complete
description of the language profile of children with 22q11DS. The
expressive grammatical skills of the children with 22q11DS did not
differ from those of children with DLD, despite clear differences
between the two groups in the presence or absence of known
etiology and accompanying cognitive and physical challenges.
This overlap indicates that expressive grammar may be a shared
and significant vulnerability across different populations that can
further our knowledge of the mechanisms underlying language
acquisition and that can improve clinical care for children such
as those with 22q11DS. The observed weaker receptive language
skills of the children with 22q11DS compared to the children
with DLD show that different disorders are associated with a
unique language profile of strengths and weaknesses. It is an
open question whether the differences in receptive language are
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related to factors which inherently differentiate the 22q11DS and
DLD groups.
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Examples of the error and complex utterance categories as coded in the spontaneous language analysis.

Parameter

% Verb-related errors®

Category

Argument omissions

Tense errors

Verb-second placement errors

Past participle errors

Other verb-related errors

% Non-verb-related errors®

Adjectival inflection errors

Pronoun errors

Plural errors

Examples

snu moet nog even wachten [now have to wait]

correct: nu moet je nog even wachten [now you have to wait]

stoen krijg ik een verrekijker [then I get a binocular]

correct: toen kreeg ik een verrekijker [then I got a binocular]

swaar deze moet? [where this goes?]

correct: waar moet deze? [where does this go?]

xik heb die voor mama maakt [1 have that for mama makes]

correct: ik heb die voor mama gemaakt [I have made that for mama]

s«hij moet deze dichtmaak [he has to this one close]

correct: hij moet deze dichtmaken [he has to close this one]

xeen grote ding [a big thing]

correct: een groot ding [a big thing]

snaar mij huis [to me house]

correct: naar mijn huis [to my house]

ik heb drie bos [I have three forest]

correct: ik heb drie bossen [I have three forests]

Word order errors

% Complex utterances

Subordinate clauses

Direct speech

shet lijkt een hond op [it looks a dog like]
correct: het lijkt op een hond [it looks like a dog]

ik dacht dat ik een spelletje ging doen

[T thought I was going to play a game]

hij zegt: “ik wil slapen”

[he says: “I want to sleep”]

*Categories may include different types of errors. For example, argument omissions include both subject and object omissions. With the exception of a number of categories that specify the
type of error in the name (e.g., verb omissions), error categories can include omission and substitution errors (and in rare cases also addition errors). The given examples illustrate just one type
of error within a specific error category.

Root infinitives are clauses in which an infinitive is used as main predicate, although a finite verb is expected. In Dutch, the latter can only be determined with certainty when an overt subject
is expressed. Therefore, this category only includes non-finite clauses with an overt subject. Previous research may have used less stringent operationalizations of root infinitives.
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Using multiple measures of
language dominance and
proficiency in Farsi-English
bilingual children
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*School of Psychology and Language Studies, University of Reading, Reading, United Kingdom,
2Department of English Language and Applied Linguistics, University of Reading, Reading,
United Kingdom, *Department of Linguistics, University of Konstanz, Konstanz, Germany

This paper aims to identify effective means of measuring dominance and
proficiency in bilingual children. Thirty-seven Farsi-English Heritage language
speaking children from 6;1 to 11,6 were assessed on their vocabulary,
morphosyntax, and narrative microstructure skills in both languages to address
whether there is a difference between their proficiency in Farsi as a heritage and
English as a majority language, how the scores on the vocabulary, morphosyntax,
and narrative microstructure tasks relate to one another, and based on the
results of each task in both languages if any of the children are at risk for a
Developmental Language Disorder. Vocabulary was assessed using the LITMUS-
Cross-Linguistic Lexical Task (CLT), morphosyntax using the LITMUS-Sentence
Repetition (SR) tasks, and Narrative microstructure using the LITMUS-Multilingual
Assessment Instrument for Narratives (MAIN). Individual language proficiency was
identified via an in-depth profile analysis for each participant who looked at their
performance on all experimental tasks in both languages. The data demonstrated
that on the vocabulary and narrative tasks the participants were more dominant
in English than in Farsi, while on the sentence repetition task there were no
significant differences between the two languages. Correlation analyses showed
that vocabulary scores were strongly correlated to the sentence repetition scores
and the microstructure scores. The English and Farsi sentence repetition scores
also correlated moderately with the microstructure scores within each language.
Profile analysis showed that no child within the study scored <1.5 or 2 standard
deviations below the mean on more than two tasks in both languages. However,
interesting patterns emerged indicating that some participants had a greater
proficiency in one language vs. the other language. The results from this study
showed that measuring language within a single domain (e.g., morphosyntax) is
not enough to identify a bilingual child’s language dominance and/or proficiency.
Instead, an in-depth profile analysis and language assessments across various
language domains need to be done in order to appropriately measure language
dominance and proficiency. Consequently, this study supports the importance
of measuring language across multiple domains in studies of bilingual children.
The clinical significance of appropriately identifying language dominance and
proficiency was also shown, as such information would allow clinicians to make
more appropriate clinical decisions.

KEYWORDS

dominance, proficiency, bilingualism, heritage language, majority language, vocabulary,
morphosyntax, narratives

128 frontiersin.org


https://www.frontiersin.org/journals/communication
https://www.frontiersin.org/journals/communication#editorial-board
https://www.frontiersin.org/journals/communication#editorial-board
https://www.frontiersin.org/journals/communication#editorial-board
https://www.frontiersin.org/journals/communication#editorial-board
https://doi.org/10.3389/fcomm.2023.1153665
http://crossmark.crossref.org/dialog/?doi=10.3389/fcomm.2023.1153665&domain=pdf&date_stamp=2023-07-13
mailto:mariam.komeili@atcspeec.com
mailto:t.marinis@uni-konstanz.de
https://doi.org/10.3389/fcomm.2023.1153665
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fcomm.2023.1153665/full
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org

Komeili et al.

1. Introduction

Bilingualism refers to the knowledge and command of two
or more languages to different degrees (Montrul, 2008). Over the
years researchers have identified multiple types of bilinguals, each
with varying degrees of language input and output. Simultaneous
bilingual children are exposed to two languages generally from
birth or within the 1st year, while sequential bilinguals can either
be defined as early or late sequential bilinguals (Unsworth, 2015;
Montrul, 2016). The former refers to those who first acquire one
language and then develop a second one before formal literacy in
the first language has set in and late sequential bilinguals are defined
as those in which the second language develops after literacy in the
first language has begun, usually at around the age of 5 or 6 (Ortega,
2020). Over the past two decades the literature has begun to focus
on another type of bilingual speaker known as Heritage speakers
(HSs; Benmamoun et al., 2013). HSs are considered second or
third generation immigrants where the minority language spoken
in the home by their parents is the heritage language (HL) and the
majority language (ML) is the language spoken at school and/or
in the greater society. The ML generally eventually develops into
the dominant language (Montrul, 2016). While our knowledge
of bilingualism has increased significantly, questions remain as
to how to test the language abilities of a bilingual child’s two
languages as well as how to identify language dominance and
proficiency. It is crucial to be able to test children in both their
languages and identify their dominance and proficiency for both
educational and clinical/diagnostic purposes (Kohnert, 2010). The
present study addresses dominance and proficiency using several
measures of language skills that target expressive and receptive
vocabulary, as well as morphosyntax and narrative microstructure
in primary school Farsi-English bilingual children living in Canada.
The study also aims to identify if any of the participants are at
risk for developing a Developmental Language Disorder (DLD)
by assessing the children’ language skills in both their languages
(Kohnert, 2010).

1.1. Dominance and proficiency

Questions about language dominance and proficiency and how
these are defined have been discussed at length (Silva-Corvalin
and Treffers-Daller’s, 2015; Treffers-Daller’s and Korybski, 2015).
Language proficiency is based on the child’s overall abilities in
a language, while language dominance is measured based on
how proficient a child is in a particular language in comparison
to another one considering external factors such as exposure
and use (Silva-Corvaldn and Treffers-Daller’s, 2015; Trefters-
Daller’s and Korybski, 2015). It is common to find that bilinguals
are more dominant or proficient in one language. Even when
acquiring both languages from birth simultaneously, children
are generally more dominant in one vs. the other language.
While dominance and proficiency are very often used as ways
to distinguish between different acquisition patterns in children
and to examine cross-linguistic interactions, there are conflicting
views on their validity as useful explanatory constructs. The
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reason for this is because dominance and proficiency change
constantly throughout the lifespan as a function of the amount
of input and use of one’s languages. A child’s dominance level
often shifts when they start school and start using the school
language (Kohnert and Bates, 2002; Silva-Corvaldn and Treffers-
Daller’s, 2015; Montrul, 2016). For example, Kohnert and Bates
(2002) did a cross-sectional study of school age Spanish-English
children and found that when they started learning English at
school, their knowledge of English took over Spanish at around
the age of 11; however, the production of English took over
Spanish at around the age of 14 (Kohnert et al., 1998). What is
important to note, is that the shift in dominance is a gradual
process and occurs in different domains at different times (Bedore
et al., 2012). Regardless, of the conflicting views, it is important
to measure language dominance and proficiency in bilinguals,
as this would allow for greater cross study comparisons (Luk
and Bialystok, 2013; Silva-Corvalan and Treffers-Daller’s, 2015;
Treffers-Daller’s and Korybski, 2015). How are dominance and
proficiency measured?

Self-ratings by adults or parental ratings for children are
common means of measuring language dominance and proficiency
(Bedore et al.,, 2012). However, parental ratings are sometimes
inaccurate because language proficiency is constantly changing and
a parent might not interact with a child in both their languages
in order to provide accurate data. Bedore et al. (2012) argue
that more direct measures of language knowledge (e.g., analysis
of language performance elicited by an oral narrative) would
provide a more objective measure of language dominance and
proficiency. In their study, they measured language dominance
in a group of 1,192 Spanish-English 5 year old children to
address if different measures of language experience and ability
would lead to the same classification of language dominance.
Therefore, they measured dominance via a parental questionnaire,
as well as an English semantics and morphosyntax assessment
and found that the measure used does matter. While the tests for
semantics and morphosyntax were able to classify the children
into different dominance categories, the test of semantics proved
to be a stronger measure. A study by Meir (2018) also suggests
that numerous quantitative measures can be used to identify
the language dominance of a bilingual child. These include
measures of mean length of utterance (MLU), directionality of
code-switching, parental ratings, exposure patterns, vocabulary,
and/or morphosyntax. It is important to note that a single
measure is not sufficient to capture the multidimensionality of
dominance and proficiency. Among scholars in the field, it is
becoming increasingly prevalent to use more than one measure to
identify language dominance and proficiency. Meir and Armon-
Lotem (2017) and Meir (2018) measured language dominance in
a group with Russian as a HL and Hebrew as the ML of the
society. In both studies, they identified language dominance in
the two groups through scores of language proficiency. Language
proficiency in HL Russian children was measured using a battery
of tasks which provided data on object naming, production of
case, and verb inflection. Language proficiency scores for ML
Hebrew were obtained via tests for expressive vocabulary, sentence
repetition, sentence comprehension, expression, pronunciation,
and storytelling.
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Although it has been shown that it is important to use multiple
measures to measure language dominance and proficiency, many
studies have used only lexical measures as a means to operationalize
these concepts (e.g., Lambert et al., 1959; Fishman and Cooper,
1969; Cromdal, 1999; Bialystok et al., 2008; Reyes and Azuara,
2008; Silva-Corvaldn and Treffers-Daller’s, 2015; Treffers-Daller’s
and Korybski, 2015). Vocabulary is considered a good measure of
language dominance for a variety of reasons. Firstly, vocabulary and
grammar are known to be strongly related (Bates and Goodman,
1999; Tomasello, 2000). Secondly, lexical knowledge influences
performance on online tasks (Bialystok et al., 2008). Finally, lexical
knowledge is a significant prerequisite of academic achievement
in both monolingual and bilingual children (Treffers-Daller’s and
Korybski, 2015).

The present study uses a range of measures to address
dominance and proficiency in bilingual children. It also provides
insights into the relationship between these measures within
each language in a group of school-aged bilingual children
who have Farsi as their HL and English as their ML. Such
knowledge is important for clinicians, such as speech and language
therapists, in terms of diagnosing a language disorder. Despite
the critical role of measurement of dominance and proficiency in
the identification of language disorders in bilingual populations,
there is relatively limited research investigating these constructs
separately in multiple domains across languages. This study aims
to add to the literature by indicating that accurate measures of
dominance and proficiency in bilingual children are significant for
researchers and clinicians alike.

1.2. Language acquisition in the heritage
language

HSs acquire their HL naturalistically from the home
environment. HSs can be simultaneous bilinguals, acquiring
both their HL and the ML in early childhood, or sequential
bilinguals, acquiring the HL first before acquiring the ML when
they start school (Rothman et al., 2016). Ultimately, the ML
ends up becoming the stronger or more dominant language in
adulthood (Montrul, 2016). Regardless of language dominance,
language proficiency levels in the HL of the children varies greatly
(Montrul, 2016). For example, some HSs can be highly fluent and
literate in their HL, while others have very little expressive ability
and are only able to understand the HL.

Due to the variability in their proficiencies, the grammatical
systems of HSs vary significantly. However, less is known about
their vocabulary skills. The vocabulary skills of HSs have not
been studied as much as their morphosyntactic skills. This is
problematic, as attrition affects the lexicon earlier and more
significantly than it does so for morphosyntax (Gharibi and Boers,
2016). It is important to measure the vocabulary skills of HSs,
as research shows that vocabulary and grammar are significantly
correlated (Gharibi and Boers, 2016; Montrul, 2016; Hamann
and Abed Ibrahim, 2017). In addition, research states that the
vocabulary abilities of HSs tend to be lower than that of homeland
speakers (Hoff and Core, 2013; Montrul, 2016). An example of this
can be found in a study by Gharibi and Boers (2016). To investigate
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the vocabulary skills of both simultaneous and sequential HSs in
comparison to their monolingual counterparts, they studied two
groups of children: (1) Thirty Farsi-English bilinguals living in New
Zealand and (2) Thirty monolingual Farsi children living in Iran.
All participants were administered a receptive and a productive
vocabulary task. The study showed that overall the monolinguals
outperformed the bilinguals in both tasks. However, the gap for
the simultaneous bilingual group was much greater. A study by
Hamann and Abed Ibrahim (2017) also demonstrated that bilingual
children lagged behind monolingual children in terms of receptive
and productive vocabulary. Apart from vocabulary, HSs have
often been found to fall behind their monolingual counterparts
in certain areas of grammar (Montrul, 2008; Cabo and Rothman,
2012; Benmamoun et al., 2013; Thordardottir and Brandeker, 2013;
Hamann and Abed Ibrahim, 2017). According to Benmamoun
et al. (2013) HSs tend to keep the basic and core principles of
grammatical systems (e.g., noun-verb distinctions). However, the
aspects of syntax that involve higher levels of grammar (e.g.,
complex syntax) are often under-developed in HSs. Therefore, it is
important to measure a child’s language proficiency using language
tasks which are able to provide information on a range of linguistic
domains. Measuring language proficiency across language domains
would provide a more accurate measure of a child’s true language
skills in each of their languages.

1.3. The relationship between vocabulary
and morphosyntax

There is a vast amount of research looking at the relationship
between vocabulary and grammar in both monolingual and
bilingual children. However, less research has looked at different
language domains in the same group of bilingual children (Jia
et al., 2002; Chondrogianni and Marinis, 2011; Thordardottir and
Brandeker, 2013). Jia et al. (2002) measured the association between
the development of the L1 and L2 in Mandarin-English speaking
young adults living in the US. The participants provided self-ratings
of language proficiency for each language and were given tests
to measure their vocabulary and morphosyntactic skills in both
languages. The results showed that the participants who had better
overall performance in the ML generally underperformed in the
HL. Chondrogianni and Marinis (2011) looked at vocabulary and
morphosyntax in the same group of bilingual school-age children
with Turkish as their HL and English as their ML. The results
showed that in their ML the children performed better on the tasks
that targeted general comprehension of grammar and production
of tense marking morphology, but they had a lower accuracy
on the comprehension of single word vocabulary and (complex)
morphosyntax (e.g., articles, passives, and wh-questions). This
study was one of the few to examine different language domains
at the same time in the same population of bilingual children, but
did not measure the children’s HL. Thordardottir and Brandeker
(2013) compared the vocabulary and morphosyntax of a group of
5-year-old English and French monolingual children as well as a
group of English-French bilingual children with varying degrees of
exposure. The children were assessed via a parental questionnaire
as well as on non-word repetition, Sentence Repetition (SR),
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and vocabulary tasks. The monolingual children were tested in
their native language while the bilingual children were tested in
both English and French on all tasks. The study showed that
SR scores were positively correlated with the vocabulary scores
within languages, but no correlations were found between the two
domains across languages.

The literature looking at language dominance and proficiency
with respect to narrative microstructure has shown that children
generally performed better in the majority language in comparison
to the heritage language (Bohnacker, 2016; Méndez et al., 2018).
The literature has also shown that children are required to reach
a threshold level of vocabulary in order to be able to produce
appropriate story narratives. Méndez et al. (2018) demonstrated
that lexical abilities are highly associated to complexity measures
in a bilingual child’s languages during narrative retell tasks.
Méndez et al. (2018) also indicated that vocabulary is a strong
predictor of narrative skills in the majority language but not in the
minority language.

1.4. The present study

The present study adds to the research on dominance and
proficiency by focusing on the relationship between language
domains—vocabulary, morphosyntax, and oral narratives in
bilingual children with typical development. Assessing lexical
and morphosyntactic skills in both languages will allow direct
information to be obtained about language dominance and
proficiency from multiple domains. In addition, evaluating
domains separately in the same group of children will allow
for differentiation between the two languages and a greater
understanding of how each one develops individually.

The study has the following research questions:

1) Isthere a difference between the children’s proficiency in Farsi
as a HL and English as a ML as measured by vocabulary,
morphosyntax, and narrative microstructure?

2) How do the scores on the vocabulary, morphosyntax, and
narrative microstructure tasks relate to one another?

3) Based on the results of each task in both languages, are any of
the children at risk for a Developmental Language Disorder?

2. Methodology
2.1. Participants

A total of 38 heritage Farsi and majority English school aged
children between the ages of 6;1 to 11;6 participated in the study.
All children were living in Toronto, Canada at the time of testing
and attended mainstream English language schools during the week
and a Farsi Saturday school for 8 h each week. During their Farsi
school they were taught Farsi reading, writing, and math and were
required to speak Farsi throughout the day. Thirteen of the 38
children were also exposed to French to some degree, but exposure
to this language was only a few hours at school. All children were
exposed to Farsi before the age of 2 and all children had at least 2
years of exposure to English. One family was not able to provide
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TABLE 1 Demographic information on the study’s participants.

Mean Std. Min—-max
deviation

Age at Testing (months) 103.81 14.03 73-139
Length of Exposure English 63.27 25.51 8-109
(months)
Length of Exposure Farsi 99.91 15.23 64-125
(months)
Total Use of English (%) 29.59 18.48 0-90
Total Use of Farsi (%) 74.45 19.68 20-100
Richness score English (score 10.27 1.85 6-14
out of 18)
Richness score Farsi (score 6.10 2.39 0-13
out of 18)
Total Parental Education (raw 17.87 2.62 13.50-23
score in years)

demographic information and therefore results are only presented
for 37 participants.

The Questionnaire for Parents of Bilingual Children (PABIQ;
Tuller, 2015) was used to collect background and demographic
data on the participants of the study. Table I above provides
demographic information in terms of Age at Testing (AaT), Length
of Exposure (LoE), Total Use of each language in the home,
Richness of each language obtained in the home, and Parental
Education. Note that Total use is measured based on how much of a
language the children were using with family members in the home,
while Language Richness is based more on the level of engagement
in watching TV, reading books, and storytelling, as well as the
children’s interaction with friends and family in the community.

When multiple languages are being used in a home, their use
is often not balanced. This is shown in the study population by
comparing the scores of Total Use in the home and Language
Richness score. The results demonstrated that for the measure of
Total Use in the home the children were more dominant in Farsi
(M = 74.45) than English (M = 29.59). In contrast, the Language
Richness score showed that the children were more dominant in
English (M = 10.27) than Farsi (M = 6.10). In terms of socio-
economic status based on years of education, both parents of all
children had attended college or university, thus, putting them on
middle to upper socio-economic status.

2.2. Tasks

The lexical task used in the study was the Cross-Linguistic
Lexical Task (CLT; Haman et al., 2015). The CLT is made up of four
tests—noun production, verb production, noun comprehension,
verb comprehension and therefore allows for an overall measure
of receptive and expressive vocabulary. In the current study, the
British CLT (Haman et al., 2015) and the Farsi CLT (Talabi, 2018)
were used. Both the British and Farsi CLTs have 32 items per test.
The Farsi CLT was originally designed with pictures considered
appropriate for Farsi children living in Iran but some pictures were
deemed unethical (i.e., gun, knife etc.) for heritage Farsi speakers
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in western communities. Therefore, one picture per sub-test was
removed and a final adapted Farsi version with 31 items per sub test
was used in the study. Subtests in both the English and Farsi CLT
were counterbalanced during administration. The CLT tasks took
about 15-20 min to complete. Administration of the CLT involved
having the participants see the pictures on a computer screen and
responses were transcribed during the task administration. Two
practice items were presented at the start of each task to familiarize
the participants with the tasks.

In addition to the lexical tasks, two sentence repetition (SR)
tasks, each with 30 items, were used: the English LITMUS-SR-30
(Marinis and Armon-Lotem, 2015) and the Farsi LITMUS-SR-30
(Komeili et al., 2020). Both tasks were administered via a paper
version in which the items were presented orally. This is considered
a more clinically valid and realistic means of assessment, as it
allows for greater rapport with the children. The participants were
required to listen to the sentences and repeat them back verbatim.
At the start of the SR tasks two practice sentences were provided to
help the children understand how the task worked. All participants’
responses were audio recorded and transcribed at a later date. The
SR tasks were scored for accuracy: children were given a score of 1
if the sentence was repeated exactly as they were said and a score
of 0 if one or more errors were made. Interrater reliability by a
trained rater was done for both tasks and was found to be 90.7%
for the LITMUS-SR English and 91.1% for the LITMUS-SR Farsi.
Each task took about 15-20 min to complete.

The last tasks used in this study were the English and Farsi
LITMUS-MAIN narrative tasks (Gagarina et al., 2012, 2019).
The participants were assessed on their microstructure skills
during a retelling task. Participants were told one story in
Farsi and one in English (counterbalancing took place across
sessions and participants) and were then asked to retell the
story in their own words while looking at the pictures. During
re-telling the children were not shown the entire picture strip
and instead were shown the pictures in sections (i.e., first
pictures 1 and 2, then pictures 3 and 4 and then pictures 5
and 6) and were asked to re-tell the story as it progressed.
Prompts were provided when needed to obtain further information
from the participants. Responses were audio recorded for
later transcription.

The LITMUS-MAIN does not provide a specific scoring outline
for microstructure. However, guidelines are given which suggest
that a measure of complexity and length should be considered
(Norris and Ortega, 2009). We chose to employ an analysis method
which is widely used in second language acquisition research to
analyze spoken data of second language learners. The framework,
known as the CAF method (Housen and Kuiken, 2009), measures
complexity, fluency, and accuracy of language performance and
is believed to be a reliable indicator of proficiency. To obtain
measures of complexity, accuracy, and fluency, the children’s
narratives were transcribed and broken down into Analysis of
Speech Units (AS-Units). An AS unit is a syntactic unit similar
to the C-Unit which is made up of the main clause and all
of its subordinate clauses (Foster et al., 2000). The AS unit is
considered an “idea unit” and clausal boundaries are identified
based on intonation and pauses. In the present study two scores
for each CAF component were identified. The complexity score
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was based on two valid measures—ratio of subordination (RS)
and number of words per clause (NWC). These are known
as valid measures of complexity in the literature (Norris and
Ortega, 2009) and were also part of those suggested by the MAIN
guidelines. The RS was obtained by dividing the total number
of clauses by the total number of AS units, while the NWC was
obtained by dividing the total number of words by the total
number of clauses. There were also two measures for accuracy—
percentage of error free clauses (EFC) and percentage of correct
verbs (TVC). For the first measure the total number of EFC was
divided by the total number of clauses and a percentage was
taken. Any error, for example phonological, lexical, grammatical,
and morphological, impeding communication were considered.
In addition, using a word from a different language (i.e., code
switched) in a clause during the re-telling was also considered an
error in this context, as the task instructions asked the children
to complete each task in a single language (i.e., in monolingual
mode). The second accuracy measure of TVC was obtained by
taking the number of correct verbs as a proportion of the total
number of verbs in the retelling. A correct verb was a verb with
no semantic, morphosyntactic, or ordering errors. These measures
are reported to be reliable indices of accuracy tapping into aspects
of accuracy at global and local levels (Norris and Ortega, 2009;
Tavakoli, 2018). Following the literature in this area (Tavakoli
and Wright, 2020), fluency was measured in terms of speed,
number of syllables per minute (SPM), and breakdown, number
of filled pauses (NFP) per minute. Obtaining a measure of fluency
could potentially demonstrate if there is any relationship between
the children’s vocabulary skills and their overall fluency when
re-telling a narrative. The transcription, coding and scoring for
both the English and Farsi LITMUS-MAIN followed the same
procedure. Inter-rater reliability for transcription, coding, and
scoring were obtained for 20% (seven narratives) of the data for all
three components separately. Inter-rater reliability for complexity,
accuracy and fluency in the Farsi transcription was 96.96, 93.86,
and 98.9%, respectively and 98.35, 96.24, and 96.59% in the English
transcriptions, respectively.

3. Results

3.1. Proficiency as measured by vocabulary

Descriptive data were first obtained and then a set of statistical
analyses were conducted. The mean percentage and the standard
deviations for the noun and verb comprehension and production
tasks in English are illustrated in Figure 1A while those for the
Farsi task are presented in Figure 1B. Percentages were used in the
ANOVAs that address research question 1 while the raw scores
were used in the correlation analyses for research questions 2
and 3.

A repeated measures ANOVA was conducted with percentage
scores to identify if there were any main effects of language,

1 In addition to the analyses presented, we conducted ANOVAs and partial
correlations with age as an factor because the age range of the children was

large. The results of these analyses were similar to the ones presented here.
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FIGURE 1
(A, B) Means of CLT percentage scores for the English and Farsi noun and verb comprehension and production tasks.

modality, or word type and if there were any interactions
between these factors. The 2 x 2 x 2 repeated factors
ANOVA with the factors Language (English and Farsi), Modality
(comprehension and production), and Word type (noun and verb)
showed significant main effects for all three factors: Language:
F(136) = 6.666 p = 0.14 1% = 0.156; Modality: F; 35) = 258.956, p
< 0.001, n2 = 0.878; and Word Type: F(1,36) = 108.395, p < 0.001,
n? = 0.751. Significant interactions were further observed between
Language and Modality F(; 35 = 11.936, p = 0.001, n> = 0.249;
Language and Word Type F(; 36) = 10.284 p = 0.03, n* = 0.222; and
Modality and Word Type F(; 36 = 52.920, p < 0.001, n? = 0.595.
However, the three way interaction between Language, Modality
and Word Type was not significant F(;36) = 0.113, p = 0.738,
n? = 0.003. Post-hoc analyses in the form of pairwise comparisons
were completed to identify where differences lay. The post-hoc
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analyses showed that participants performed significantly better in
English than in Farsi in the production of both nouns and verbs
[nouns: t36) = 3.234, p = 0.003; verbs: t35) = 2.441, p = 0.02].
However, in terms of comprehension they performed significantly
better in English than in Farsi only in nouns [nouns: f(3) = 2.391,
p = 0.022; verbs: tz6) = —0.341, p = 0.725]. These results show
that the participants were more proficient in English than in Farsi
both in terms of expressive and receptive vocabulary. However,
the greater proficiency was mainly due to expressive language, as
significant differences in production between the languages were
found for both nouns and verbs while differences in comprehension
were only found between the English and Farsi nouns. For this
reason, in the correlation analyses between tasks in Section 3.4 we
used for the CLT tasks a composite score of expressive vocabulary
together for nouns and verbs.
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3.2. Proficiency as measured by SR tasks

In order to further investigate the language proficiency of the
children in terms of their morpho-syntactic abilities, analyses were
conducted on the English and Farsi LITMUS-SR tasks. Descriptive
data for the LITMUS-SR tasks are presented in Table 2.

A repeated measures ANOVA on the accuracy scores of the
sentence repetition task with the factor Language with two levels
(English and Farsi) did not show a significant difference between
the two languages F(; 35) = 0.070, p = 0.793, n* = 0.002.

3.3. Proficiency as measured by narrative
microstructure

The descriptive statistics of the measures of narrative
microstructure are presented in Tables 3-5 for each of the different
microstructure components: complexity, fluency, and accuracy
each for English and Farsi.

A set of six repeated measures ANOVAs were done on the
LITMUS-MAIN microstructure measures, one per score with the
factor Language (English and Farsi). There was a main effect
of language with the scores in the English task significantly
higher than in the Farsi task in the dependent Variables WPC,
Fli36) = 128.468, p = 0.001, n> = 0.781; EEC, F(; 35 = 6.064,

TABLE 2 Descriptive data for English and Farsi LITMUS-SR tasks.

Mean Std. Min—max
deviation
SR English accuracy score 20.24 7.27 0-29
SR Farsi accuracy score 19.81 7.68 3-29

TABLE 3 Descriptive statistics for the microstructure complexity measures.

Ratio of subordination (RS)

10.3389/fcomm.2023.1153665

p = 0019, n2 =.144; and TVC, F36 = 5448, p = 0.025,
n? = 0.131. The number of filled pauses was significantly higher in
Farsi than English: NFP, F(; 35y = 17.031, p < 0.001, n? = 0.321.
Non-significant differences were found for RS, F(; 35 = 1.556,
p = 0.220, > = 0.041 and for SPM, F(;36) = 0.284, p = 0.597,
n* = 0.008.

3.4. Correlations between tasks

To address research question 2 and investigate how the results
from the vocabulary, morphosyntax, and narrative microstructure
tasks relate to one another, Pearson correlation analyses were
conducted between the results from the three tasks in both English
and Farsi and between the two languages.

3.5. Correlation between vocabulary and
morphosyntax

The results of the correlation analyses between the CLT
expressive scores and the SR scores, shown in Table 6 and
Figures 2, 3 below, indicate a strong correlation between vocabulary
and morphosyntax within each language.

TABLE 6 Correlations between the CLT tasks and the SR scores in English
and Farsi.

CLTExp CLTExp SREng SR Farsi
Farsi English
CLT Exp Farsi 1 —0.300 0.724**
CLT Exp English 1 0.743**

**Correlation is significant at the 0.01 level (2-tailed).

Number of words per clause (WPC)

Mean Standard deviation Range Standard deviation Range
English 2.05 0.43 1.20-3.00 6.02 0.58 4.86-7.21
Farsi 2.19 0.61 1-4 441 0.71 3.86-5.02

TABLE 4 Descriptive statistics for the microstructure fluency measures.

Syllables per minute (SPM)

Number of filled pauses (NFP)

Mean Standard deviation Range Standard deviation
English 121.70 27.38 69-172 1.66 2.58 0-12
Farsi 118.61 37.70 32.82-201 3.77 3.57 0-12

TABLE 5 Descriptive statistics for the microstructure accuracy measures.

Percentage of error free clauses (EFC)

Total verbs correct (TVC)

Mean Standard deviation Range Standard deviation
English 89.23 14.04 35.70-100 96.65 475 81.81-100
Farsi 79.56 1821 28.57-100 91.00 1271 42.85-100
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FIGURE 2
The relationship between the CLT Expressive English scores and SR English scores.
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FIGURE 3
The relationship between the CLT Expressive Farsi scores and the Farsi SR score.

3.6. Correlations between vocabulary and
narrative microstructure

To identify associations between expressive vocabulary and

narrative microstructure scores within each language, two separate
Pearson Correlations were done between the CLT Expressive

Frontiersin Communication

English scores and the English microstructure scores and between
the CLT Expressive Farsi scores and the Farsi microstructure scores.
The results are shown in Tables 7, 8, respectively.

In both languages, the CLT Expressive English scores are
moderately correlated with the fluency score SPM and moderately
to highly correlated with the accuracy scores of TVC and EFC, but
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they are not associated with the complexity scores RS and WPC or
with the fluency score NFP.

3.7. Correlation between SR and narrative
microstructure

To identify how the scores on the SR tasks relate to those on
the narrative microstructure tasks in each language respectively,
two separate correlational analyses were conducted, one for
each language. The results of these analysis can be seen in
Tables 9, 10 below.

The analyses demonstrated that the English SR task correlated
with all three aspects of the microstructure—complexity (RS),
accuracy (EFC and TVC) and fluency (SPM)—with the scores
measuring morphosyntax (EFC and TVC) having the strongest
correlations. The Farsi SR scores had a highly significant correlation
with the fluency measure of SPM score and a moderately high

TABLE 7 Correlation analysis between CLT English and the
microstructure scores in English.

Complexity  Fluency Accuracy
CLT RS WPC SPM NFP EFC TVC
English

Exp
CLT 1 0219 | —0.028 | 0.576" | —0.193 | 0.740"* | 0.537**
English
Exp
RS 1 —0.168 | 0376* —0.080 0.168 | 0.187
WPC 1 —0.165 | 0.024 = 0.170 | 0.016
SPM 1 —0.162 | 0.433* | 0.267
NFP 1| —0.177 | 0.163
EFC 1 0.398*
TVC 1

*Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).

TABLE 8 Correlation analysis between CLT Farsi and the microstructure
scores in Farsi.

Complexity  Fluency Accuracy
CLT RS WPC SPM NFP EFC
Exp
CLT Farsi 1 0315 | 0254 | 0.608" | —0.246 | 0.658" | 0.683**
Exp
RS 1| —0171 | 0255 | 0.033 | 0081 | 0171
WPC 1 0033 | —0.138 | 0.107 | 0.069
SPM 1| —0310 | 0.549* | 0.422*
NFP 1| —0.165 | —0.330"
EFC 1 0.825"*
TVC 1

*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).
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significant correlation with the accuracy measures of EFC and TVC,
but no significant correlations were found between SR and the
complexity scores.

3.8. Profile analysis

To address the third research question and identify whether any
of the children are at risk for a Developmental Language Disorder
(DLD), we looked at the participants’ individual performance along
all tasks in English and Farsi, as shown in Tables 11, 12, respectively.
These results allow us to demonstrate the individual differences in
our participants. The cells which are not highlighted show scores
that are within 1.5 SD of the mean of the group. The scores
highlighted in orange represent scores which were 1.5 SD below the
group mean, while cells highlighted in red represent scores which
were 2SD below the group mean.

The tables indicate that participants 8, 19, and 20 have low
proficiency in English, as they were performing —1.5 and/or —2SD
below the mean on most of the English tasks but do not have low
scores in the Farsi tasks. On the other hand, participants 4, 25, 33,
35, and 36 have low proficiency in Farsi as they were performing
—1.5 and/or —2SD below the mean on the majority of the Farsi
tasks but their scores on the English tasks are within 1.5 SD. It is
evident that no child in this study demonstrated low scores in both
their languages. This indicates that none of the children appear to
be at risk for a DLD.

4. Discussion

This section discusses how the results relate to the current
literature. Each of the three research questions will be presented
and discussed in separate sections. The limitations of the study
as well as potential future research are discussed at the end of the
discussion section.

4.1. Discussion of research question 1: is
there a difference between the children’s
proficiency in Farsi as a HL and English as a
ML as measured by vocabulary,
morphosyntax, and narrative
microstructure?

Language dominance and proficiency levels in bilingual
children vary greatly (Montrul, 2008, 2016; Bedore et al., 2012)
who are often more dominant in one language vs. another
(Carroll, 2017). It is possible to have one HS who has high
receptive and expressive language abilities in their HL, while
another has very little expressive ability and is only able to
understand the HL. Therefore, when discussing the language
abilities of bilingual children, one must consider the degree of
proficiency in both the HL and ML (Montrul, 2008, 2016; Bedore
et al., 2012; Luk and Bialystok, 2013; Silva-Corvaldn and Treffers-
Daller’s, 2015; Treffers-Daller’s and Korybski, 2015). One of the
most common measures of language proficiency and dominance
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TABLE 9 Correlational analysis for the English SR scores and the English
microstructure scores.

Complexity  Fluency Accuracy

SR RS WPC SPM NFP EFC TVC
SR 1 0.517** | —0.008 | 0.502** | —0.238 | 0.703** | 0.520**
RS 1 —0.168 | 0.376* | —0.080 @ 0.168 0.187
WPC 1 —0.165 | 0.024 0.170 0.016
SPM 1 —0.162 | 0.433" | 0.267
NEFP 1 —0.177 | 0.163
EFC 1 0.398*
TVC 1

*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).

TABLE 10 Correlational analysis for the Farsi SR scores and the Farsi
microstructure scores.

Complexity  Fluency Accuracy

SR RS WPC SPM NFP EFC TVC

SR 1 0292 0287 | 0.716™ | —0.323 | 0.566" | 0.587**
RS 1 | —0171 | 0255 | 0.033 | 0081 | 0.171
WPC 1 0.033 | —0.138 | 0.107 | 0.069

SPM 1| —0317  0.549"* | 0.422**

NEP 1| —0.165 | —0.330
EFC 1| 0825
TVC 1

*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).

has been vocabulary tasks (Lambert et al., 1959; Fishman and
Cooper, 1969; Cromdal, 1999; Reyes and Azuara, 2008; Treffers-
Daller’s and Korybski, 2015). Therefore, one of the tasks used to
identify language dominance in the present study was the CLT
Expressive and Receptive task for English and Farsi. The analyses
showed no difference between the children’s two languages in
receptive vocabulary of verbs but an advantage was observed for
English in their expressive vocabulary and receptive vocabulary in
nouns. This suggests that children are mostly English dominant in
their vocabulary.
Bilingualism is multifaceted, and therefore, language
dominance and proficiency cannot simply be concluded based
on one simple measure (Bedore et al., 2012; Treffers-Daller’s
and Korybski, 2015; Caffarra et al, 2016; Meir and Armon-
Lotem, 2017; Meir, 2018). Vocabulary skills, although significant
in demonstrating proficiency, are often positively and highly
correlated with morphosyntax (Chondrogianni and Marinis,
2011; Thordardottir and Brandeker, 2013; Gharibi and Boers,
2016; Montrul, 2016; Hamann and Abed Ibrahim, 2017; Meir and
Novogrodsky, 2020), implying a certain degree of overlap between
the two. The multifaceted nature of bilingual communication,
however, encouraged us to collect more evidence about the
linguistic skills of the participants that allow for a comparison of

their performance in English and Farsi on the SR and narrative
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microstructure tasks. The analyses on the SR tasks showed no
differences in the children’s scores between English and Farsi,
indicating balance in their morphosyntactic abilities between the
two languages. In contrast, the findings of the microstructure
analyses showed that children produced more accurate, complex,
and fluent oral narratives in the ML (English) than in the HL
(Farsi). Of the three microstructure components, accuracy was
the most sensitive dimension, with both accuracy measures being
significantly higher in English than in Farsi. The complexity and
fluency measures were also effective in highlighting the differences
between the children’s two languages with WPC demonstrating
their ability to use more words per clause in English than Farsi, and
NFP indicating they had a larger number of filled pauses in Farsi
than in English. Given the ample research evidence supporting the
reliability of CAF measures in representing language proficiency
(Housen and Kuiken, 2009; Norris and Ortega, 2009), these
findings are important as they suggest employing a microstructure
analysis would be effective in identifying the differences between
the bilingual children’s proficiency in their two languages and
highlighting the nuanced differences that remain unexplored
when using other tasks (e.g., SR) that may be less sensitive
than microstructure particularly for children at the end of
primary/elementary school.

It should also be noted that dominance is a dynamic construct
that changes with time and circumstances. Even though the
participants in the current study started out as having Farsi
as the dominant language on the basis of their total language
use in the parental questionnaire, dominance appeared to shift
such that as a group, the participants now seem to be English
dominant based on the language richness score in the parental
questionnaire as well as expressive vocabulary. The literature
looking at language dominance and proficiency with respect to
narrative microstructure has shown that the LITMUS—MAIN
generally finds in favor of the ML (Hipfner-Boucher et al., 2015;
Altman et al, 2016; Bohnacker, 2016; Kapalkova et al., 2016;
Roch et al., 2016; Méndez et al., 2018; Hao et al., 2019). The
findings of the present study reiterate those found in the literature
such that the participants were found to be more proficient and
dominant in the ML (English) than the HL (Farsi). The participants
produced more complex, fluent and accurate oral narratives in the
English than in Farsi. Of the three microstructure components—
complexity, fluency and accuracy- the latter was the most telling as
both accuracy measures were significantly higher in English than
in Farsi.

4.2. Discussion of research question 2: how
do the scores on the vocabulary,
morphosyntax, and narrative
microstructure tasks relate to one another?

A significant amount of research suggests that there is a
relationship between vocabulary and grammar (Bates et al., 1988;
Caselli et al, 1999; Thal et al, 2000; Devescovi et al., 2005;
Hamann and Abed Ibrahim, 2017; Hoff et al., 2018; Kaltsa et al.,
2020). However, these studies generally compared vocabulary and
grammar in different groups of children. Research looking at the
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TABLE 11 English profile analysis.

English raw scores on all tasks

CLTNP CLTNC CLTVP CLTVC CLTExp CLTRec SR task NFP SyPM EFC% TVC%
2 26 30 20 28 46 58 21 2.27 6.12 1.29 79 88 100
3 26 30 19 25 45 55 23 1.67 6.87 3.58 109.25 86.67 95
4 27 31 22 29 49 60 18 1.22 7.18 2.35 97.6 100 100
5 29 31 27 30 56 61 21 1.67 5.36 0 127.9 92 100
6 29 31 26 30 55 61 25 1.88 5.53 0 84.34 95 94
7 28 22 50 19 1.81 6.35 - 126.09
8 1.67 6.4 0 69
9 25 31 25 29 50 60 13 2 5.86 0 123.29
10 23 30 21 29 44 59 23 2.25 5.22 0 133.47
11 26 31 23 30 49 61 29 2.09 6.78 0.67 128.27
12 32 31 23 29 55 60 15 12 6.16 2.46 98.63
13 26 31 - 27 40 58 11 1.5 1.39 114.42
14 30 31 24 30 54 61 25 2.5 6.08 121.33
15 29 31 26 30 55 61 25 2.5 5.92 1 172 100 100
16 32 31 27 31 59 62 27 3 5.88 0 148.23 100 100
17 26 31 19 30 45 61 23 25 5.95 0 139 85 95.83
18 26 31 18 28 44 59 20 2 7.21 0.71 80.71 92.8 93.75
20 23 28 17 23 40 il 9 1.875 6.67 1.75 69.9 86.67 94.12
21 24 28 21 30 45 58 8 1.8 6.67 4 132 90
22 29 31 25 28 54 59 20 2.00 7.14 0 151.91 100 100
23 32 31 21 28 53 59 23 2.28 6.25 1.09 120 87.5 933
24 29 31 26 28 55 59 26 2.38 6.16 2 132 78.94 100
25 31 31 28 31 59 62 27 2 5.82 0 106.78 100 100
26 31 31 25 29 56 60 23 1.9 6.71 0.67 115.33 90.47 96
27 31 31 27 31 58 62 28 2.67 5.92 0.76 126.07 83.3 100
28 25 31 26 28 51 59 22 2 5.38 2.3 114.23 100 100
29 31 31 26 29 57 60 21 2.09 6.17 0 169.28 86.96 96.15
30 32 31 25 30 57 61 27 2.44 5.59 1.05 163.16 100 100
31 25 31 21 27 46 58 29 2.75 6.09 0 135.43 100 100
32 25 29 23 28 48 57 17 1.92 5.87 0 143.82 86.95 92.59
33 32 31 28 28 60 59 25 2 5.22 2.45 128.57 100 100
34 30 31 23 31 53 62 28 2.8 5.64 0 143.25 92.85 96.77
35 25 30 19 30 44 60 17 2.33 571 0.63 85 90.47 95.65
36 32 31 27 30 59 61 22 1.45 6.13 0 138.75 93.75 100
37 30 31 21 28 51 59 13 23 5.65 4.29 133.71 91.3 96
Mean 27.62 30.51 22.54 28.35 50.16 58.86 20.24 2.06 6.02 1.66 121.70 89.23 96.65
—1.5SD 22.1(22) 28.68 (29) 15.96 (16) 24.33 (24) 38.75 (39) 52.87 (53) 9.34 (9) 1.37 5.15 5.53% 80.63 61.55 89.52

SD ‘ 3.68 ‘ 127 ‘ 4.39 ‘ 2.98 ‘ 7.61 3.99 ‘ 7.27 ‘ 0.43 ‘ 0.58 ‘ 2.58 ‘ 27.38 ‘ 14.04 ‘ 4.75

*For NFP the SD was added as the more filled pauses per minute the more disfluent the child. Numbers in brackets are the decimal scores rounded to the nearest whole numbers, in order to
make cut-off values clearer.

The cells which are not highlighted show scores that are within 1.5 SD of the mean of the group. The scores highlighted in orange represent scores which were 1.5 SD below the group mean,
while cells highlighted in red represent scores which were 25D below the group mean.
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TABLE 12 Farsi profile analysis.

Farsi
CLTVP CLTVC CLTExp CLTRec SR task WPC NFP SyPM EFC TVC
1 26 32 17 28 43 60 24 1.5 4.71 2.86 154.3 100 100
2 20 28 19 30 39 58 19 225 5.15 6.04 92.62 67 82.14
3 19 32 62.50 .
5 26 31 100
6 28 31 7730 | 91.30
7 17 32 8333 | 88.46
8 27 32 94.73 100
9 29 31 20 30 49 61 25 2.09 5.82 1.84 137.14 6956 | 93.75
10 20 31 16 31 36 62 24 222 435 0 12623 95.00 100
11 19 32 18 28 37 60 29 2.09 4.82 0 129.33 7390 | 86.20
12 19 27 14 ‘ 9 1.67 35 6.96 6321 75.00 95
13 26 31 19 30 45 61 21 2 37 1.5 201 95.00 100
14 27 32 22 30 49 62 19 19 5.52 4.39 147.07 90.47 100
15 24 32 25 30 49 62 28 1.8 4.44 0 146 94.44 100
16 20 32 17 31 37 63 23 2.54 4.86 29 105.48 7143 | 8438
17 30 32 26 29 56 61 26 211 4.32 1 147 100.00 100
18 30 31 18 28 48 59 25 357 4.56 415 8538 73.00 | 96.29
19 29 31 24 29 53 60 19 2.63 414 552 108.95 61.90 92
20 29 32 27 29 56 61 24 21 5.48 3.83 128.94 7619 | 8571
21 28 32 25 31 53 63 21 2.46 _ 4.28 146.57 81.25 93.75
61 20 2.16 5.07 0.77 146.34 100 100
59 15 1.5 4.08 428 72.86 8330 | 91.67
62 29 343 4.54 5 178 95.83 100
55 13 242 341 0 12033 _
59 11 1.36 48 6.67 94.17 100.00 100
27 22 31 20 28 42 59 26 2.84 4.46 2.38 147.62 75.60 89.59
28 20 32 17 28 37 60 24 2.11 3.52 12 112 94.70 94.40
29 29 32 25 30 54 62 27 2.38 4.58 0 158 9470 | 9523
30 28 31 26 29 54 60 29 2.8 4.68 1.5 1635 82.14 | 97.00

*For NFP the SD was added as the more filled pauses per minute the more disfluent the child. Numbers in brackets are the decimal scores rounded to the nearest whole numbers, in order to
make cut-off values clearer.

The cells which are not highlighted show scores that are within 1.5 SD of the mean of the group. The scores highlighted in orange represent scores which were 1.5 SD below the group mean,
while cells highlighted in red represent scores which were 25D below the group mean.

Frontiersin Communication 139 frontiersin.org


https://doi.org/10.3389/fcomm.2023.1153665
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org

Komeili et al.

relationship between vocabulary and grammar in the same group
of children is far less common with only a few studies noted to date
(Jia et al., 2002; Bohman et al., 2010; Chondrogianni and Marinis,
2011; Thordardottir and Brandeker, 2013; Meir and Novogrodsky,
2020). These studies all showed that vocabulary and morphosyntax
were correlated within each language, however, results differed on
correlations found cross linguistically. The findings of the current
study are in line with Thordardottir and Brandeker (2013) and Meir
and Novogrodsky (2020), suggesting that vocabulary and grammar
are positively and significantly correlated within each language but
not across the two languages. It should be noted that, although there
are significant correlations between vocabulary and morphosyntax
there is also individual variability in the children’s performance as
shown in the participant’s profiles (see Tables 11, 12). The lack of
cross linguistic correlations between the English vocabulary scores
and the Farsi SR scores or vice versa suggests that vocabulary and
morphosyntax develop in each language separately. Therefore, if we
want children to develop both languages adequately, it is important
to provide sufficient input and exposure to both languages because
vocabulary and morphosyntactic skills will not transfer from one
language to the other.

The literature has shown that children are required to reach
a threshold level of vocabulary to be able to produce appropriate
story narratives (Pearson, 2002; Uccelli and Paez, 2007; Karlsen
et al., 2016; Méndez et al.,, 2018; Hao et al., 2019). The current
study reiterates the previous findings that vocabulary correlates
with narrative microstructure within each language. However,
how vocabulary and microstructure are related in terms of
accuracy, fluency, and complexity is unclear from previous research
because there are discrepancies between previous studies. For
example, Kambanaros et al. (2014), found no correlations between
vocabulary and narrative complexity, while Méndez et al. (2018)
showed that lexical abilities are highly associated to complexity
measures in a bilingual child’s languages during narrative retelling
tasks. Méndez et al. (2018) also indicated that vocabulary is a strong
predictor of narrative skills in the ML but not in the HL. The
differences between the results of these studies can be explained in
the light of the different narrative tasks and complexity measures
they employed. While Méndez et al. (2018) used the Frog where are
you? narrative retelling task and measured complexity in terms of
subordination and length, Kambanaros et al. (2014) used the Bus
Story task and other measures of complexity.

Overall, our results suggest that within each language children
produce more accurate and fluent narratives when they have higher
vocabulary skills. In terms of complexity, although the present
study measured complexity using the same method as Méndez
et al. (2018), we did not find a correlation between vocabulary
and complexity, which is in line with Kambanaros et al. (2014).
Methodological differences between the current study and Méndez
et al. (2018) can account for the discrepancies found in the results.
The methodological differences potentially affecting the results
can be summarized in relation to sample size (14 participants in
Meéndez et al., 2018 vs. 37 in the current study), the narrative task
(the Frog Story in Méndez et al,, 2018 vs. the LITMUS-MAIN in
the current study), the average age of the participants (younger in
Méndez et al.,, 2018 than in the current study), and the different
language pairs in terms of language distance (Spanish-English in
Meéndez et al., 2018 vs. Farsi-English in the current study).
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In addition to correlations between vocabulary and
microstructure, we found that the results of the SR tasks
correlated with the microstructure within each language. These
findings are in line with the studies by Hesketh (2004), Ellis (2005),
Erlam (2006), and Bowles (2011), each of which looked at how
language performance on an oral imitation task compared to
performance on an oral narrative task. All four studies found that
performance on the sentence imitation tasks was highly correlated
to the oral narrative tasks. In terms of the measures of accuracy,
fluency, and complexity, our participants’ scores on the Farsi
SR task were significantly correlated to the accuracy and fluency
scores on the Farsi LITMUS-MAIN. The correlations were even
stronger for the English tasks in that the scores on the English SR
task related to the scores on all three aspects of the microstructure
(complexity, fluency, and accuracy), although the correlations with
the accuracy scores were the strongest. This is similar to Hesketh
(2004) who found significant correlations between accuracy scores
on the narrative task and scores on the sentence elicitation task.

4.3. Discussion of research question 3:
based on the results of each task in both
languages, are any of the children at risk for
a Developmental Language Disorder?

In order for a bilingual child to be diagnosed as having a DLD,
they need to have a score of <2SD below the mean on at least
two language measures in both their languages (KKohnert, 2010;
Leonard, 2014). Since the children in the present study were tested
in both languages across various language domains, we were able
to determine if any of the children were at risk for DLD. The
prediction was that no child in the sample would be at risk for
DLD, as they were reported to be typically developing (TD) and
had no previous clinical diagnosis. This hypothesis was confirmed.
The analysis showed that no child scored —1.5 or —2 SD below
the mean on more than two tasks in both languages. However,
interesting patterns emerged indicating that some participants had
a greater proficiency in one language vs. their other language due
to dominance effects. For example, participants 8, 19, 20, and 21
demonstrated a low proficiency in English, as they had low scores
on multiple English tasks. Looking at their demographic data, these
children were exposed to English before the age of 4 and had two
Farsi speaking Parents. However, participant 19 (age 6;20) arrived
in Canada when he was 4;5, although parental reports indicated
that he was exposed to English from birth via television and movies
and that he attended English classes in Iran before the age of 4.
It is possible that his low language scores in English could be the
result of limited amount of time residing in an English-speaking
society and limited amount of schooling in English. On the other
hand, participants 4, 25, 33, 35, and 36 had low proficiency in Farsi,
as they were performing —1.5 and/or —2SD below the mean on
the majority of the Farsi tasks, while their scores on the English
tasks were within 1 SD. These children were all exposed to Farsi
from birth and to English before the age of 4. An exception is
participant 35 who had some low scores in Farsi. This child had
one parent who was not a Farsi speaker suggesting Farsi was not a
common home language between the parents. However, the child
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spoke Farsi fluently and was able to produce a narrative with
appropriate complexity, fluency and accuracy. She was exposed to
both English and Farsi from birth and used both languages regularly
with friends and family. The results suggested that no child was at
risk for DLD, as none of the participants had significant difficulties
in both languages.

The findings from this study demonstrate the importance of
testing bilingual children in both their languages across various
language domains. The results indicate that it is possible to see
low language scores in one language but not in the other language.
To have a valid and reliable assessment of bilingual children’s
proficiency, it is necessary to have a sufficiently broad and rich
sample of their language performance across their two languages.
Using single measures of proficiency in one of their language
systems may fail to provide an insight into their linguistic abilities.
If appropriate testing is not done in both languages, misdiagnosis
of a language impairment may occur. From a clinically practical
perspective, it is often not possible to test children in both
languages, as clinicians may not have access to the appropriate
testing material and/or to speak the HL of the child. To make up for
such limitations, therefore, conducting parental questionnaires or
interviews to obtain information on the child’s language history is
extremely important. The information obtained by parents can, to
some extent, help clinicians identify the child’s language dominance
and proficiency and potentially aid in the diagnostic process.

5. Conclusions

5.1. Limitations and future directions

This study provides new insights into the importance of
measuring language dominance and proficiency via different
language tasks that measure different language domains and
demonstrates that the different language domains interact with
one another in bilingual children. Future research can build on
the current study by exploring other language groups as well as
looking at how internal and external factors come into play. Similar
studies using the same methodology can be used comparing TD
bilingual children to bilingual children with DLD. While there
is a breath of studies which compares the language performance
of TD bilinguals to either monolinguals or bilinguals with DLD,
very few of these studies look at the interactions between all
three language domains in addition to the influences of internal
and external factors on those domains within the same group of
children. Replication studies using different language combinations
will allow for greater generalization of the results and would help
in terms of diagnostic purposes. However, any future studies need
to take into account the limitations set forth by the current study.
The first limitation was the small sample size. This study focused
on TD children and was attempting to identify information on
the language skills of TD Farsi-English bilingual children which
could potentially be used for diagnostic purposes. Consequently,
having a much larger sample size would have been more favorable.
In addition, a larger sample size would be more representative of
the population. A second limitation of the study was that in many
ways the sample was rather homogenous in that the participants
were all from families from middle to upper socio-economic status
(SES) in Toronto, both parents of all children attended at least some
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kind of higher education programs (college or university), and the
majority of the children had been exposed to Farsi from birth. A
sample with children from both high and low SES as well as children
with different ages of onset would be more representative of the
variability of the population of Farsi speaking children growing up
in Canada.

5.2. Conclusion

Two main conclusions can be drawn from this study. The
first is that while the results indicated that overall the participants
in this study were English dominant, an in-depth analysis of
performance via profile effects demonstrated that some children
had greater proficiency in Farsi while others had greater proficiency
in English. These findings show that dominance and proficiency
are two distinct constructs; it is important to measure language
dominance and proficiency via multiple language domains because
differences between these domains may emerge. This points to
the significance of identifying individual profile effects across the
domains. Bilingual children can have low proficiency in both
languages but still have one language as more dominant (i.e.,
be their stronger or preferred language). For HS we know that
dominance shifts through the lifespan often with the HL becoming
less dominant and the SL becoming more dominant but there is
a lot of individual variability between children. Therefore, both
dominance and proficiency need to be measured and considered in
research and practice across multiple language domains. Secondly,
vocabulary is highly correlated with morphosyntax and is also
related to the complexity, accuracy and fluency of oral narratives
within languages.

Using multiple language measures and profile effects in this
study and conducting rigorous analyses of the data have provided
a more in-depth understanding of bilingual linguistic abilities in
this sample. The present study is novel in that no known study to
date had identified language dominance and proficiency in such
a broad and in-depth manner. The results also demonstrate the
importance of testing bilingual children in both their languages
across a number of language domains in order to obtain a
more accurate picture of their language skills in the HL and
ML. Theoretically, such information enriches the literature by
providing further information on the language skills of these types
of dual language learners. Detailed and accurate information on
the language abilities of a child in both their HL and ML helps
reduce the potential for misdiagnoses to occur and ultimately leads
to better treatment outcomes.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement
This study has been reviewed by The School of Psychology and
Clinical Language Sciences Research Ethics Committee, University

of Reading and has been given favorable ethical opinion for

frontiersin.org


https://doi.org/10.3389/fcomm.2023.1153665
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org

Komeili et al.

conduct (2018-102-TM). Written informed consent to participate
in this study was provided by the participants’ legal guardian/next
of kin.

Author contributions

MK collected and analyzed the data. All authors contributed
to the conceptualization, design of this study, and write up of the
manuscript. All authors contributed to the article and approved the
submitted version.

Funding

During the write up of the manuscript, TM received funding
from the project: The Multilingual Mind, which is part of
the European Union’s Horizon 2020 Research and Innovation
Program under the Marie Sklodowska Curie Grant Agreement
No. 765556.

References

Altman, C., Armon-Lotem, S., Fichman, S., and Walters, J. (2016). Macrostructure,
microstructure, and mental state terms in the narratives of English-Hebrew
bilingual preschool children with and without specific language impairment. Appl.
Psycholinguist. 37, 165-193. doi: 10.1017/S0142716415000466

Bates, E., Bretherton, I, and Snyder, L. (1988). From First Words to Grammar:
Individual Differences and Dissociable Mechanisms. New York, NY: Cambridge
University Press.

Bates, E., and Goodman, J. (1999). “The emergence of grammar from the
lexicon,” in The Emergence of Language, ed B. MacWhinney (Mahwah, NJ: Lawrence
Erlbaum), 29-79.

Bedore, L. M., Pefia, E. D., Summers, C. L., Boerger, K. M., Resendiz, M.
D., Greene, K., et al. (2012). The measure matters: language dominance profiles
across measures in Spanish-English bilingual children. Bilingualism 15, 616-629.
doi: 10.1017/S1366728912000090

Benmamoun, E., Montrul, S., and Polinsky, M. (2013). Heritage languages and their
speakers: opportunities and challenges for linguistics. Theoret. Linguist. 39, 129-181.
doi: 10.1515/t1-2013-0009

Bialystok, E., Craik, F. I. M., and Luk, G. (2008). Lexical access in bilinguals:
effects of vocabulary size and executive control. J. Neurolinguist. 21, 522-538.
doi: 10.1016/j.jneuroling.2007.07.001

Bohman, T. M., Bedore, L. M., Pefla, E. D., Mendez-Perez, A., and Gillam,
R. B. (2010). What you hear and what you say: language performance in
Spanish-English  bilinguals. Int. J. Bilingual Educ. Bilingualism 13, 325-344.
doi: 10.1080/13670050903342019

Bohnacker, U. (2016). Tell me a story in English or Swedish: narrative production
and comprehension in bilingual preschoolers and first graders. Appl. Psycholinguist. 37,
19-48. doi: 10.1017/S0142716415000405

Bowles, M. A. (2011). Measuring implicit and explicit linguistic knowledge: what
can heritage language learners contribute? Stud. Sec. Lang. Acquisit. 33, 247-271.
doi: 10.1017/S0272263110000756

Cabo, D. P. Y, and Rothman, J. (2012). The (il)logical problem of heritage
speaker bilingualism and incomplete acquisition. Appl. Linguist. 33, 450-455.
doi: 10.1093/applin/ams037

Caffarra, S., Zimnukhova, S., and Mancini, S. (2016). What usage can do: The
effect of language dominance on simultaneous bilinguals’ morphosyntactic processing.
Linguist. Vanguard 1, 20. doi: 10.1515/lingvan-2016-0020

Carroll, S. E. (2017). Exposure and input in bilingual development. Bilingualism 20,
3-16. doi: 10.1017/S1366728915000863

Caselli, M. C., Casadio, P., and Bates, E. (1999). A comparison of the transition
from first words to grammar in English and Italian. J. Child Lang. 26, 69-112.
doi: 10.1017/S0305000998003687

Frontiersin Communication

10.3389/fcomm.2023.1153665

Acknowledgments

We would like to thank the participants of the study for their
willingness to take part.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Chondrogianni, V., and Marinis, T. (2011). Differential effects of internal and
external factors on the development of vocabulary, tense morphology and morpho-
syntax in successive bilingual children. Linguist. Approach. Bilingualism 1, 318-345.
doi: 10.1075/lab.1.3.05cho

Cromdal, J. (1999). Childhood bilingualism and metalinguistic skills: analysis
and control in young Swedish-English bilinguals. Appl. Psycholinguist. 20, 1-20.
doi: 10.1017/50142716499001010

Devescovi, A., Caselli, M. C., Marchione, D., Pasqualetti, P., Reilly, J., and Bates,
E. (2005). A crosslinguistic study of the relationship between grammar and lexical
development. J. Child Lang. 32, 759. doi: 10.1017/S0305000905007105

Ellis, R. (2005). Measuring implicit and explicit knowledge of a second
language: a psychometric study. Stud. Sec. Lang. Acquisit. 27, 141-172.
doi: 10.1017/50272263105050096

Erlam, R. (2006). Elicited imitation as a measure of L2 implicit knowledge: an
empirical validation study. Appl. Linguist. 27, 464-491. doi: 10.1093/applin/aml001

Fishman, J. A, and Cooper, R. L. (1969). Alternative measures of
bilingualism. J. Verb. Learn. Verb. Behav. 8, 276-282. doi: 10.1016/S0022-5371(69)
80076-9

Foster, P., Tonkyn, A., and Wigglesworth, G. (2000). Measuring spoken
language: a unit for all reasons. Appl. Linguist. 21, 354-375. doi: 10.1093/applin/
21.3.354

Gagarina, N., Klop, D., Kunnari, S., Tantele, K., Vilimaa, T., Bal¢itiniené, I., et
al. (2012). MAIN—Multilingual Assessment Instrument for Narratives. ZAS Papers in
Linguistics 56. Berlin: ZAS.

Gagarina, N., Klop, D., Kunnari, S., Tantele, K., Vilimaa, T., Bohnacker, U., and
Walters, J. (2019). MAIN: Multilingual Assessment Instrument for Narratives - Revised
version. ZAS Papers in Linguistics 63. Berlin: ZAS.

Gharibi, K., and Boers, F. (2016). Influential factors in incomplete acquisition and
attrition of young heritage speakers’ vocabulary knowledge. Lang. Acquisit. 24, 52-69.
doi: 10.1080/10489223.2016.1187613

Haman, E., Lunieska, M., and Pomiechowska, B. (2015). “Designing cross linguistic
lexical tasks (CLT’s) for bilingual preschool children,” in Assessing Multilingual
Children: Disentangling Bilingualism from Language Impairment, eds S. Armon-
Lotem, J. De Jong, and N. Meir (Clevedon: Multilingual Matters), 196-240.
doi: 10.21832/9781783093137-010

Hamann, C., and Abed Ibrahim, L. (2017). Methods for identifying specific
language impairment in bilingual populations in Germany. Front. Commun. 2, 16.
doi: 10.3389/fcomm.2017.00016

Hao, Y., Bedore, L. M., Sheng, L., and Pefia, E. D. (2019). Narrative skills in two
languages of Mandarin-English bilingual children. Int. J. Speech Lang. Pathol. 21,
325-335. doi: 10.1080/17549507.2018.1444092

frontiersin.org


https://doi.org/10.3389/fcomm.2023.1153665
https://doi.org/10.1017/S0142716415000466
https://doi.org/10.1017/S1366728912000090
https://doi.org/10.1515/tl-2013-0009
https://doi.org/10.1016/j.jneuroling.2007.07.001
https://doi.org/10.1080/13670050903342019
https://doi.org/10.1017/S0142716415000405
https://doi.org/10.1017/S0272263110000756
https://doi.org/10.1093/applin/ams037
https://doi.org/10.1515/lingvan-2016-0020
https://doi.org/10.1017/S1366728915000863
https://doi.org/10.1017/S0305000998003687
https://doi.org/10.1075/lab.1.3.05cho
https://doi.org/10.1017/S0142716499001010
https://doi.org/10.1017/S0305000905007105
https://doi.org/10.1017/S0272263105050096
https://doi.org/10.1093/applin/aml001
https://doi.org/10.1016/S0022-5371(69)80076-9
https://doi.org/10.1093/applin/21.3.354
https://doi.org/10.1080/10489223.2016.1187613
https://doi.org/10.21832/9781783093137-010
https://doi.org/10.3389/fcomm.2017.00016
https://doi.org/10.1080/17549507.2018.1444092
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org

Komeili et al.

Hesketh, A. (2004). Grammatical performance of children with language disorder
on structured elicitation and narrative tasks. Clin. Linguist. Phonet. 18, 161-182.
doi: 10.1080/02699200310001659061

Hipfner-Boucher, K., Milburn, T., Weitzman, E., Greenberg, J., Pelletier,
J. and Girolametto, L. (2015). Narrative abilities in subgroups of English
language learners and monolingual peers. Int. J. Bilingualism 19, 677-692.
doi: 10.1177/1367006914534330

Hoft, E., and Core, C. (2013). Input and language development in bilingually
developing children. Semin. Speech Lang. 17, 215-226. doi: 10.1055/s-0033-1353448

Hoff, E., Quinn, J. M., and Giguere, D. (2018). What explains the correlation
between growth in vocabulary and grammar? New evidence from latent
change score analyses of simultaneous bilingual development. Dev. Sci. 21, 536.
doi: 10.1111/desc.12536

Housen, A., and Kuiken, F. (2009). Complexity, accuracy, and fluency in second
language acquisition. Appl. Linguist. 30, 461-473. doi: 10.1093/applin/amp048

Jia, G., Aaronson, D., and Wu, Y. (2002). Long-term language attainment of
bilingual immigrants: predictive variables and language group differences. Appl.
Psycholinguist. 23, 599. doi: 10.1017/S0142716402004058

Kaltsa, M., Prentza, A., and Tsimpli I M. (2020). Input and literacy
effects in simultaneous and sequential bilinguals: the performance of Albanian-
Greek-speaking children in sentence repetition. Int. J. Bilingualism 24, 159-183.
doi: 10.1177/1367006918819867

Kambanaros, M., Grohmann, K., Theodorou, E., and Michaelides, M. (2014). “Can
vocabulary size predict narrative abilities in children with SLI?) in Major Trends
in Theoretical and Applied Linguistics 2, eds N. Lavidas, T. Alexiou and A. Sougari
(London: Versita Ltd, Great Britain: De Gruyter Open Poland), 423-436.

Kapalkova, S., PoliSEnska, K., Markova, L., and Fenton, J. (2016). Narrative abilities
in early successive bilingual Slovak-English children: a cross-language comparison.
Appl. Psycholinguist. 37, 145-164. doi: 10.1017/S0142716415000454

Karlsen, J., Geva, E., and Lyster, S.-A. (2016). Cognitive, linguistic, and
contextual factors in Norwegian second language learner’s narrative production. Appl.
Psycholinguist. 37, 1117-1145. doi: 10.1017/5014271641500051X

Kohnert, K. (2010). Bilingual children with primary language impairment: issues,
evidence and implications for clinical actions. J. Commun. Disord. 43, 456-473.
doi: 10.1016/j.jcomdis.2010.02.002

Kohnert, K. J., and Bates, E. (2002). Balancing bilinguals II: lexical comprehension
and cognitive processing in children learning Spanish and English. J. Speech Lang. Hear.
Res. 45, 27. doi: 10.1044/1092-4388(2002/027)

Kohnert, K. J., Hernandez, A. E., and Bates, E. (1998). Bilingual performance on
the boston naming test: preliminary norms in Spanish and English. Brain Lang. 65,
422-440. doi: 10.1006/brln.1998.2001

Komeili, M., Marinis, T., Tavakoli, P., and Kazemi, Y. (2020). Sentence repetition
in Farsi-English bilingual children. J. Eur. Sec. Lang. Assoc. 4, 1-12. doi: 10.22599/
jesla.55

Lambert, W. E., Havelka, J., and Gardner, R. C. (1959). Linguistic manifestations of
bilingualism. Am. J. Psychol. 72, 77-82. doi: 10.2307/1420213

Leonard, L. B. (2014). Children With Specific Language Impairment, 2nd Edn.
Cambridge, MA: A Bradford Book.

Luk, G., and Bialystok, E. (2013). Bilingualism is not a categorical variable:
interaction between language proficiency and usage. J. Cogn. Psychol. 25, 605-621.
doi: 10.1080/20445911.2013.795574

Marinis, T., and Armon-Lotem, S. (2015). Sentence repetition. Assess. Multilingual
Child. 7,95-124. doi: 10.21832/9781783093137-007

Meir, N. (2018). Morpho-syntactic abilities
children: a closer look at the weaker language. Front. Psychol. 9,
doi: 10.3389/fpsyg.2018.01318

of unbalanced bilingual
1318.

Meir, N., and Armon-Lotem, S. (2017). Independent and combined effects
of socioeconomic status (SES) and bilingualism on children’s vocabulary and
verbal short-term memory. Front. Psychol. 8, 1442. doi: 10.3389/fpsyg.2017.
01442

Meir, N., and Novogrodsky, R. (2020). Syntactic abilities and verbal memory in
monolingual and bilingual children with High Functioning Autism (HFA). First Lang.
40, 341-366. doi: 10.1177/0142723719849981

Frontiersin Communication

143

10.3389/fcomm.2023.1153665

Meéndez, L. L, Perry, J., Holt, Y., Bian, H., and Fafulas, S. (2018). Same or different:
narrative retells in bilingual Latino kindergarten children. Bilingual Res. J. 41, 150-166.
doi: 10.1080/15235882.2018.1456984

Montrul, S. (2016). The Acquisition of Heritage Languages. Cambridge: Cambridge
University Press.

Montrul, S. A. (2008). Incomplete Acquisition in bilingualism: Re-examining the Age
Factor (Vol. 39). Amsterdam: John Benjamins Publishing. doi: 10.1075/sibil.39

Norris, J. M., and Ortega, L. (2009). Towards an organic approach to investigating
CAF in instructed SLA: the case of complexity. Appl. Linguist. 30, 555-578.
doi: 10.1093/applin/amp044

Ortega, L. (2020). The study of heritage language development from a bilingualism
and social justice perspective. Lang. Learn. 70, 15-53. doi: 10.1111/lang.12347

Pearson, B. Z. (2002). “Narrative competence among monolingual and bilingual
school children in Miami, in Language and Literacy in Bilingual Children,
eds D. K. Oller and R. E. Eilers (Clevedon: Multilingual Matters), 135-174.
doi: 10.21832/9781853595721-008

Reyes, I, and Azuara, P. (2008). Emergent biliteracy in young Mexican immigrant
children. Read. Res. Quart. 43, 374-398. doi: 10.1598/RRQ.43.4.4

Roch, M., Florit, E., and Levorato, C. (2016). Narrative competence of Italian—
English bilingual children between 5 and 7 years. Appl. Psycholinguist. 37, 49-67.
doi: 10.1017/S0142716415000417

Rothman, J., Tsimpli, I. M., and Pascual y Cabo, D. (2016). Formal linguistic
approaches to heritage language acquisition. Adv. Spanish Heritage Lang. 2, 13-26.
doi: 10.1075/sibil.49.02rot

Silva-Corvaldn, C., and Treffers-Dallers, J. (2015). “Digging into dominance:
a closer look at language dominance in bilinguals,” in Language Dominance
in Bilinguals: Issues of Measurement and Operationalization, eds C. Silva-
Corvalan and J. Treffers-Daller’s (Cambridge: Cambridge University Press), 1-14.
doi: 10.1017/CBO9781107375345.001

Talabi, A. (2018). “Crosslinguistic lexical tasks: persian version (CLT-FA). A part of
LITMUS COST IS804 Battery. Unpublished material. Based on: Haman, E., Luniewska,
M., and Pomiechowska, B. (2015). Designing Cross-linguistic lexical tasks (CLTs)
for bilingual preschool children,” in Methods for Assessing Multilingual Children:
Disentangling Bilingualism From Language Impairment, eds S. Armon-Lotem, J. D.
Jong, and N. Meir (Bristol: Multilingual Matters), 196-240.

Tavakoli, P. (2018). L2 development in an intensive study abroad EAP context.
System 72, 62-74. doi: 10.1016/j.system.2017.10.009

Tavakoli, P., and Wright, C. (2020). Second Language Speech Fluency: From Research
to Practice. Cambridge: Cambridge University Press.

Thal, D. J., Jackson-Maldonado, D., and Acosta, D. (2000). Validity of a parent-
report measure of vocabulary and grammar for Spanish-speaking toddlers. J. Speech
Lang. Hear. Res. 43, 1087-1100. doi: 10.1044/jslhr.4305.1087

Thordardottir, E., and Brandeker, M. (2013). The effect of bilingual exposure
versus language impairment on nonword repetition and sentence imitation scores. J.
Commun. Disord. 46, 1-16. doi: 10.1016/j.jcomdis.2012.08.002

Tomasello, M. (2000). Do young children have adult syntactic competence?
Cognition 74, 209-253. doi: 10.1016/S0010-0277(99)00069-4

Treffers-Daller’s, J., and Korybski, T. (2015). “Using lexical diversity measures
to operationalise language dominance in bilinguals,” in Language Dominance in
Bilinguals: Issues of Measurement and Operationalization, eds C. SilvaCorvalan and J.
Treffers Daller’s (Cambridge: Cambridge University Press), 106123. Available online
at: http://centaur.reading.ac.uk/39019/ (accessed October 8, 2020).

Tuller, L. (2015). “Clinical use of parental questionnaires in multilingual contexts,”
in Assessing Multilingual Children: Disentangling Bilingualism From Language
Impairment, eds S. Armon-Lotem., and J. de Jong (Bristol: Multilingual Matters),
301-330. doi: 10.21832/9781783093137-013

Uccelli, P., and Paez, M. M. (2007). Narrative and vocabulary development of
bilingual children from kindergarten to first grade: developmental changes and
associations among English and Spanish skills. Lang. Speech Hear. Serv. Schools 38,
225-236. doi: 10.1044/0161-1461(2007/024)

Unsworth, S. (2015). “Amount of exposure as a proxy for dominance in bilingual
language acquisition,” in Language Dominance in Bilinguals: Issues of Measurement
and Operationalization, eds C. Silva-Corvaldn and J. Treffers-Daller’s (Cambridge:
Cambridge University Press), 156-173. doi: 10.1017/CB0O9781107375345.008

frontiersin.org


https://doi.org/10.3389/fcomm.2023.1153665
https://doi.org/10.1080/02699200310001659061
https://doi.org/10.1177/1367006914534330
https://doi.org/10.1055/s-0033-1353448
https://doi.org/10.1111/desc.12536
https://doi.org/10.1093/applin/amp048
https://doi.org/10.1017/S0142716402004058
https://doi.org/10.1177/1367006918819867
https://doi.org/10.1017/S0142716415000454
https://doi.org/10.1017/S014271641500051X
https://doi.org/10.1016/j.jcomdis.2010.02.002
https://doi.org/10.1044/1092-4388(2002/027)
https://doi.org/10.1006/brln.1998.2001
https://doi.org/10.22599/jesla.55
https://doi.org/10.2307/1420213
https://doi.org/10.1080/20445911.2013.795574
https://doi.org/10.21832/9781783093137-007
https://doi.org/10.3389/fpsyg.2018.01318
https://doi.org/10.3389/fpsyg.2017.01442
https://doi.org/10.1177/0142723719849981
https://doi.org/10.1080/15235882.2018.1456984
https://doi.org/10.1075/sibil.39
https://doi.org/10.1093/applin/amp044
https://doi.org/10.1111/lang.12347
https://doi.org/10.21832/9781853595721-008
https://doi.org/10.1598/RRQ.43.4.4
https://doi.org/10.1017/S0142716415000417
https://doi.org/10.1075/sibil.49.02rot
https://doi.org/10.1017/CBO9781107375345.001
https://doi.org/10.1016/j.system.2017.10.009
https://doi.org/10.1044/jslhr.4305.1087
https://doi.org/10.1016/j.jcomdis.2012.08.002
https://doi.org/10.1016/S0010-0277(99)00069-4
http://centaur.reading.ac.uk/39019/
https://doi.org/10.21832/9781783093137-013
https://doi.org/10.1044/0161-1461(2007/024)
https://doi.org/10.1017/CBO9781107375345.008
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org

Frontiers In
Psychology

Paving the way for a greater understanding of
human behavior

The most cited journal in its field, exploring
psychological sciences - from clinical research to
cognitive science, from imaging studies to human
factors, and from animal cognition to social
psychology.

Discover the latest
Research Topics

Frontiers in

Psychology

Frontiers

Avenue du Tribunal-Fédéral 34
1005 Lausanne, Switzerland
frontiersin.org

Contact us

+41(0)21 510 17 00
frontiersin.org/about/contact

&® frontiers | Research Topics



https://www.frontiersin.org/journals/Psychology/research-topics

	Cover

	FRONTIERS EBOOK COPYRIGHT STATEMENT

	Language Acquisition in Diverse Linguistic, Social and Cognitive Circumstances, volume II

	Table of contents

	Editorial: Language acquisition in diverse linguistic, social and cognitive circumstances, volume II
	Section 1: language competence in children with neurodevelopmental disorders
	Section 2: language learning in a multilingual context
	Author contributions
	Acknowledgments
	Conflict of interest
	Publisher's note
	References

	The comprehension and production of Wh- questions among Malay children with developmental language disorders: Climbing the syntactic tree
	Introduction
	Wh- questions among children with developmental language disorder
	Wh- questions in Malay
	Current study

	Materials and methods
	Participants
	Task materials
	Sentence comprehension
	Elicitation of Wh- questions
	Scoring
	Reliability

	Results
	Comprehension
	Production

	Error analysis
	Malay Wh- questions as clinical markers

	Discussion
	Clinical implications
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References

	Late phonological development in Williams syndrome
	Introduction
	Objectives

	Materials and methods
	Participants
	Instruments and procedure
	Data analysis

	Results
	Phonological index
	Relative frequency
	Cluster analysis

	Discussion
	Stages in late phonological development
	Quantitative differences: Frequency of processes
	Qualitative differences: Profiles of percentage distribution of processes
	Individual differences and modal profiles: Cluster analyses
	Limitations of the study

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References

	Reading comprehension and strategy use: Comparing bilingual children to their monolingual peers and to bilingual adults
	Introduction
	The current study

	Method
	Participants
	Measures
	Language experience questionnaires (parent version & adult version)
	Receptive English vocabulary
	Word reading fluency
	Reading comprehension and strategy use task
	Think-aloud data coding

	Procedure

	Results
	Strategy recruitment
	Predictors of reading comprehension success

	Discussion
	Implications

	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References

	How does bilingual experience influence novel word learning? Evidence from comparing L1-L3 and L2-L3 cognate status
	Introduction
	Learning novel words of different cognate status
	Learning novel words with bilingual experience
	The current study

	Materials and methods
	Experiment design
	Participants
	Materials
	Creating alphabetic stimuli
	Creating logographic stimuli
	Selecting associative pictures
	Procedure
	Data analysis
	Production data analysis (accuracy)
	Recognition data analysis (reaction time)

	Results
	Production blocks
	Recognition blocks

	Discussion
	The facilitation effect of bilingual experience in learning cognates
	The facilitation-and-interference effect of bilingual experience In learning false cognates

	Conclusion
	Findings of the study
	Limitations and future study

	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	Supplementary material
	 References

	The effects of bilingualism on cognition and behaviour in individuals with attention deficits: A scoping review
	1. Introduction
	1.1. Bilingualism and advantages in executive function
	1.2. Executive function deficits in ADHD
	1.3. Interactions between bilingualism and attention deficits

	2. Methods
	3. Results
	3.1. Study characteristics
	3.1.1. Participant information, variables, and analysis
	3.1.2. Bilingualism measures
	3.1.3. Attention/ADHD measures

	3.2. Study results
	3.2.1. Interference control
	3.2.2. Response inhibition
	3.2.3. Working memory
	3.2.4. Cognitive flexibility/Shifting
	3.2.5. Decision-making and delay tolerance
	3.2.6. ADHD-related behaviour
	3.2.7 ADHD diagnosis


	4. Discussion
	5. Conclusion
	Data availability statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References

	The difficulty of oral speech act production tasks in second language pragmatics testing
	Introduction
	Task difficulty in oral proficiency assessment
	Speech acts, contextual variables, and task difficulty in L2 pragmatics testing
	Objectives
	Research questions

	Methodology
	Participants
	Instruments
	Procedure
	Data analysis

	Results
	Research question 1: Order of the difficulty estimates for tasks involving different speech tasks
	Research question 2: Effects of the interaction between each of the three contextual variables and speech act on the difficulty of oral speech act production tasks
	Social distance
	Power
	Rank of imposition

	Discussion
	Difficulty of ODCTs for different speech acts
	The interaction effects between speech act and The three contextual variables
	Limitations

	Conclusion
	Data availability statement
	Author contributions
	Conflict of interest
	Publisher’s note
	Supplementary material
	﻿References

	Story telling in bilingual Urdu−Cantonese ethnic minority children: Macrostructure and its relation to microstructural linguistic skills
	1. Introduction
	1.1. Analysis of macrostructure and microstructure
	1.2. Associations between microstructure and macrostructure
	1.3. Current study

	2. Methods
	2.1. Participants
	2.2. Materials, tasks, and procedures
	2.3. Macrostructure measures
	2.4. Microstructure measures
	2.5. Transcription, scoring and data analysis

	3. Results
	3.1. Language dominance
	3.2. Macrostructure dimensions/components and their relationships with microstructure abilities
	3.3. Cross-linguistic comparisons in how microstructure abilities predict each macrostructure dimension/component

	4. Discussion
	5. Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References

	Grammatical skills of Dutch children with 22q11.2 Deletion Syndrome in comparison with children with Developmental Language Disorder: Evidence from spontaneous language and standardized assessment
	1. Introduction
	1.1. 22q11.2 Deletion Syndrome
	1.2. Language impairment in children with 22q11DS
	1.3. 22q11DS and Developmental Language Disorder
	1.4. The current study

	2. Study 1: Preschool
	2.1. Methods
	2.1.1. Participants
	2.1.2. Instruments
	2.1.2.1. Standardized language measures
	2.1.2.2. Spontaneous language samples

	2.1.3. Procedure
	2.1.4. Data analysis

	2.2. Results
	2.2.1. Standardized language measures
	2.2.2. Spontaneous language samples
	2.2.2.1. Grammatical accuracy
	2.2.2.2. Grammatical complexity



	3. Study 2: School-age
	3.1. Methods
	3.1.1. Participants
	3.1.2. Instruments
	3.1.2.1. Standardized language measures
	3.1.2.2. Spontaneous language samples

	3.1.3. Procedure
	3.1.4. Data analysis

	3.2. Results
	3.2.1. Standardized language measures
	3.2.2. Spontaneous language samples
	3.2.2.1. Grammatical accuracy
	3.2.2.2. Grammatical complexity



	4. Discussion
	4.1. The language profile of children with 22q11DS
	4.2. Comparing children with 22q11DS to children with DLD
	4.3. Implications, limitations and future directions
	4.4. Conclusion

	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References
	Appendix

	Using multiple measures of language dominance and proficiency in Farsi-English bilingual children
	1. Introduction
	1.1. Dominance and proficiency
	1.2. Language acquisition in the heritage language
	1.3. The relationship between vocabulary and morphosyntax
	1.4. The present study

	2. Methodology
	2.1. Participants
	2.2. Tasks

	3. Results
	3.1. Proficiency as measured by vocabulary
	3.2. Proficiency as measured by SR tasks
	3.3. Proficiency as measured by narrative microstructure
	3.4. Correlations between tasks
	3.5. Correlation between vocabulary and morphosyntax
	3.6. Correlations between vocabulary and narrative microstructure
	3.7. Correlation between SR and narrative microstructure
	3.8. Profile analysis

	4. Discussion
	4.1. Discussion of research question 1: is there a difference between the children's proficiency in Farsi as a HL and English as a ML as measured by vocabulary, morphosyntax, and narrative microstructure?
	4.2. Discussion of research question 2: how do the scores on the vocabulary, morphosyntax, and narrative microstructure tasks relate to one another?
	4.3. Discussion of research question 3: based on the results of each task in both languages, are any of the children at risk for a Developmental Language Disorder?

	5. Conclusions
	5.1. Limitations and future directions
	5.2. Conclusion

	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References

	Back Cover



