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Abstract

We examined the growth of English-L2 clausal density (CD) in narrative language samples from
129 school-age Syrian refugee children during their first 5 years of residency in Canada. First, we
found that CD showed unique developmental trajectories from MLUw, and relatively rapid
acquisition, consistent with studies with non-refugee participants. Second, faster growth in CD
was associated with superior cognitive abilities and higher maternal education. An older-age
advantage was found at Time 1, but a younger-age advantage emerged across Time 2–3. Factors
more specific to the refugee experience (time in refugee camps and wellbeing difficulties) also
predicted variance in CD and MLUw development but to a lesser extent. Finally, modeling
performance on sentence repetition tasks revealed stronger contributions of lexical diversity and
MLUw than CD. We conclude that complex syntax is relatively resilient in the L2 acquisition of
refugee children and that CD in naturalistic production and SRT capture different abilities.

Highlights

• Growth in general and complex syntax observed L2-English of Arabic-L1 refugee youth.
• General and complex syntax show different developmental trajectories.
• Age, maternal education, cognition and refugee-specific factors affect syntax.
• General syntax and lexical diversity predict performance in sentence repetition.
• Complex syntax in L2-acquisition is resilient for vulnerable language learners.

1. Introduction

First-generation migrant children who enter the school system in a host country at various ages
face many challenges, such as navigating acculturation transitions, coping with new and
sometimes advanced academic content and acquiring a new language, all at the same time.
Regarding first-generation refugee children, adverse pre-migration experiences like deprivation,
violence and interrupted education, as well as ongoing difficulties inmental health andwell-being
post-migration, exacerbate such challenges, and therefore, could impact their educational
outcomes and social inclusion (Browder, 2018; Fazel & Stein, 2002; Graham et al., 2016; Paradis,
Soto-Corominas, et al., 2022; Sirin & Rogers-Sirin, 2015). To date, there is limited research
examining whether pre- and post-migration adversity has an impact on refugee children’s
acquisition of their second language (L2), separately from their academic progress or general
learning capacities.

Bilingual children’s L2 abilities are foundational for their academic success (National Acad-
emy of Sciences, Engineering, and Medicine, 2017; Picot & Sweetman, 2012; Strand & Demie,
2005). Moreover, because production and comprehension of multiclausal or complex sentences
are associated with reading development in monolinguals (MacKay et al., 2021; Scott, 2009),
acquiring complex syntax in the language of schooling is important for first-generation bilin-
guals. Nevertheless, research on bilingual children’s acquisition of L2 complex syntax in natur-
alistic production is scarce, with few studies that are longitudinal, and none we are aware of with
children from refugee backgrounds. Existing research suggests that bilingual children use
complex sentences frequently and accurately relatively early in their L2 development, in contrast
with morphology (Paradis et al., 2017; Scheidnes & Tuller, 2019). Therefore, on one hand, it is
possible that complex syntax is a relative strength in the L2 of all bilingual children, including
those from refugee backgrounds, which would be beneficial for reading and academic learning in
their L2. On the other hand, premigration adversity and current wellbeing could modulate
individual refugee children’s development of L2 complex syntax. Thus, the primary objective of
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this study was to examine the use of complex sentences in English
language samples from school-age, Syrian refugee children during
their first 5 years of residency in Canada.We examined change over
time and the sources of individual differences in children’s devel-
opment to investigate the extent to which productive L2 complex
syntax is sensitive to extra-linguistic factors, and in particular,
factors beyond age and L2 input which are expected to be associated
with L2 development in all bilingual children.

The use of sentence repetition tasks (SRT) to measure bilingual
children’s syntactic abilities has become increasingly common for
both research and clinical purposes (Armon-Lotem & Meir, 2016;
Hamann et al., 2020; Kaltsa et al., 2020; Meir, 2017; Paradis et al.,
2021; Soto-Corominas et al., 2022; Zebib et al., 2020). SRTs are a
more practical alternative to estimate syntactic abilities than lan-
guage sampling, since they are quicker to administer and less time-
consuming to score than a language sample. However, there is a
lack of research on the relationship between SRT performance and
naturalistic production of syntax in bilingual populations; little is
known about how SRT are indexing similar L2 abilities to those
exhibited on amore ecologically valid task like storytelling. Toward
this end, a secondary objective of this study was to compare
measures of syntax from language samples with SRT scores from
the same participants over time to ascertain their degree of overlap.

1.1. Measures of syntax in naturalistic production data

Mean length of utterance in words (MLUw) and clausal density
(CD) are both used to measure syntactic development, but they do
not measure the same (morpho)syntactic abilities. MLUw is calcu-
lated by dividing the total number of words by the number of
utterances, while CD is calculated by dividing the total number of
clauses by the number of utterances. MLUw growth over time
indexes clause expansion that includes the addition of adverbs,
prepositional phrases, expanded noun phrases with adjectives, as
well as coordinated and embedded clauses but it does not specific-
ally measure the use of multiple clauses (Cahill et al., 2020; Castilla-
Earls et al., 2021; Frizelle et al., 2018). In contrast, CD growth over
time indexes clause expansion only with respect to multi-clausal
sentences, such as embedded and coordinated clauses. Therefore,
MLUw is more a measure of general syntax, while CD is a specific
measure of complex syntax. Furthermore, MLUw can be calculated
automatically in language samples using programs like SALT or
CLAN (Miller & Iglesias, 2012; MacWhinney, 2000); whereas,
calculating CD requires more fine-grained coding, or minimally,
could be estimated through searches for coordinating and subor-
dinating connectives (conjunctions, relative pronouns, etc.) in
transcripts (Squires et al., 2014). Automated systems for analyzing
syntactic structures in transcripts are still in development (Agmon
et al., 2024). Therefore, the automated calculation of MLUwmakes
it a more accessible and practical measure of syntax than CD.

MLUw is a long-standing and widely used measure of early
general syntactic growth in preschool children (Brown, 1973;Miller
& Chapman, 1981); however, MLUw still grows past the early years
(Frizelle et al., 2018; Nippold et al., 2008). Frizelle et al. (2018) found
that CD and MLUw are not identical measures of syntactic devel-
opment in school-age monolinguals. Some studies with bilinguals
also suggest that MLUw and CD are not identical measures of L2
syntax (Castilla-Earls et al., 2021; Paradis & Kirova, 2014; Paradis,
Sorenson Duncan, et al., 2022; except see Cahill et al., 2020). For
example, MLUw and CD differentially predict error types and rates
within L2 utterances (Castilla-Earls et al., 2021), L2 children con-
verge with monolingual norms more rapidly for CD than MLUw

(Paradis & Kirova, 2014), and CD discriminates between bilinguals
with typical and atypical development better than MLUw (Paradis,
Sorenson Duncan, et al., 2022). Therefore, in this study, we com-
pared developmental trajectories of CD and MLUw and how these
are modulated by individual difference factors.

1.2. Measuring syntax using SRT

The LITMUS English SRT, adapted for Canadian English and used
in the present study, includes several computationally complex
structures, such as sentences with subordination and relative
clauses, wh-object questions and passive sentences, and thus, is
designed to implicate children’s morphosyntactic knowledge in
their performance (Marinis & Armon-Lotem, 2015). For example,
more complex targets are expected to provoke more errors in
repetition compared to simpler structures because they involve
more resources in processing and production (Marinis & Armon-
Lotem, 2015). Children’s short-term and working memory skills
contribute to their SRT performance (Hamann et al., 2020; Poli-
šenská et al., 2015; Pratt et al., 2021); nevertheless, SRTs are
considered to be primarily measures of linguistic ability in typically
developing bilinguals and monolinguals, encompassing phono-
logical, lexical, morphosyntactic and speech production abilities
(Hamann et al., 2020; Polišenská et al., 2015; Pratt et al., 2021; Zebib
et al., 2020). To assess relative contributions to SRT performance,
previous studies have used performance on independent tests of
lexical and morphosyntactic abilities as predictors of variance in
SRT performance (Hamann et al., 2020; Polišenská et al., 2015;
Zebib et al., 2020). Studies to date have not compared SRT per-
formance with morphosyntactic measures from naturalistic pro-
duction, like MLUw and CD. Therefore, it remains unknown how
SRT performance and MLUw and CD are measuring similar con-
structs. If they do measure similar constructs, this would constitute
evidence for SRT being reasonable estimates of spontaneous,
expressive morphosyntactic abilities. Toward this end, the second
aim of this study was to examine the associations between SRT
performance on one hand, MLUw, CD and lexical diversity from
language samples on the other hand, in the same bilingual partici-
pants over time.

2. L2 complex sentences in bilingual language development

Studies point to production of complex sentences emerging early in
child English-L2 development. Paradis and Kirova (2014) found
that 4- to 5-year-old bilingual children had a mean CD score on an
English narrative task within the normal range for monolinguals,
while their mean MLUw was below this range. Similarly, a study
using the same narrative task with English-dominant bilingual
4-year-olds with developmental language disorder found no differ-
ences between their complex syntax scores and those of monolin-
guals with developmental language disorder (Cleave et al., 2010).
Paradis et al. (2017) examined complex sentence use in language
samples from 187 5- to 7-year-old bilinguals with 17 months of
English-L2 exposure. Despite being in the early stages of L2 acqui-
sition, 18% of the children’s sentences were multiclausal; this
proportion exceeds what has been reported for 4-year-old mono-
linguals and is similar to same-age monolinguals (Frizelle et al.,
2018). Furthermore, all bilingual children in Paradis et al. (2017)
used different types of complex sentences, including relative clause
sentences, and only 4% of all their complex sentences contained
errors with word order or connectives. Scheidnes and Tuller
(2019)‘s study of complex syntax in spontaneous speech included

2 Hannah Bou-Lai Lam et al.

https://doi.org/10.1017/S1366728925100862 Published online by Cambridge University Press

https://doi.org/10.1017/S1366728925100862


school-age English-L1, French-L2 children in France, 6–12 years
old, along with French-speaking monolinguals the same age, and
younger French monolinguals. They found that the French-L2
children had similar CD scores to their monolingual age-peers
and higher scores than those of younger monolinguals. Degree of
convergence with monolinguals in the use of complex syntax
increased with L2 exposure. Importantly, Scheidnes and Tuller
(2019) found that, in contrast with CD, the bilingual children were
dissimilar and lagging behind their monolingual peers in skills with
grammatical morphology. Like Scheidnes and Tuller (2019), Cahill
et al. (2020) found no differences in MLUw or CD from a narrative
task between French-English bilinguals and English monolinguals,
7–8 and 11–12 years old. Overall, existing studies suggest that
complex sentences emerge relatively early in L2 development, but
there are limitations in this body of research due to small sample
sizes (e.g., Cahill et al., 2020; Cleave et al., 2010; Paradis & Kirova,
2014; Scheidnes & Tuller, 2019), cross-sectional design (only
Scheidnes & Tuller, 2019 is longitudinal) and lack of focus on
first-generation bilinguals.

Studies of child L2 syntax in general, comprehension or pro-
duction, have found that older age of L2 acquisition and stronger
cognitive abilities are associated with stronger L2 syntactic abilities,
when amount of L2 exposure is controlled (Paradis et al., 2017;
Paradis et al., 2021; Rothman et al., 2016; Soto-Corominas et al.,
2022; Unsworth et al., 2019). Cognitive abilities that have been
associated with stronger L2 syntax in production are short-term
verbal memory, analytic reasoning and workingmemory (Hamann
et al., 2020; Paradis et al., 2017, 2021; Soto-Corominas et al., 2022).
In previous studies with the same participants in the present study,
analytic reasoning was associated with morphosyntax (Paradis
et al., 2021; Soto-Corominas et al., 2022). Analytic reasoning is a
component of language aptitude associated with pattern detection,
and thus particularly relevant for learning morphosyntax (Paradis,
2011). Regarding input factors, more cumulative and current
exposure to the L2 predict stronger L2 syntactic abilities
(Hamann et al., 2020; Paradis et al., 2017; 2021; Rojas et al., 2016;
Sorenson Duncan & Paradis, 2020; Soto-Corominas et al., 2022;
Unsworth et al., 2019). Finally, higher family socio-economic status
(SES) is associated with stronger L2 syntactic abilities in bilingual
children (De Cat, 2021; Hamann et al., 2020; Paradis et al., 2021;
Rojas et al., 2016; Soto-Corominas et al., 2022). To date, the
influence of factors more specific to the refugee experience on the
development of children’s L2 complex syntax has been understud-
ied (cf. Paradis, Soto-Corominas, et al., 2022).

2.1. The present study

The primary objective of this study was to examine general
(MLUw) and complex syntax (CD) development longitudinally
in language samples from a cohort of first-generation Arabic-L1,
English-L2 refugee children during their first 5 years of residency in
Canada. Given the importance of L2 complex syntactic abilities to
schooling in the host country, we sought to understand what
individual difference factors modulated this development, espe-
cially factors more specific to refugee populations. The secondary,
more methodological objective was to determine the overlap
between SRT performance and naturalistic syntactic production
in the same bilingual children. Our specific research questions were:

(1) What are the distributional patterns ofMLUwandCDat each
time point? What kinds of complex sentence types are being
used? Do MLUw and CD display similar or dissimilar devel-
opmental trajectories over time? Based on research with

school-age monolinguals and bilinguals, we expected growth
in MLUw and CD show some dissimilarities in terms of
growth. These English-L2 children were expected to show
similar distribution of complex sentence types as other
English-L2 children (Paradis et al., 2017; Paradis, Sorenson
Duncan, et al., 2022).

(2) Which factors (age, maternal education and cognitive abil-
ities) modulate individual variation in MLUw and CD over
time? Do time in refugee camps and wellbeing factors reflect-
ing refugee experiences predict additional variance in the
models? We chose time in refugee camps as a pre-migration
adversity factor, as this could index experiences like depriv-
ation and interrupted schooling (Sirin & Rogers-Sirin, 2015).
We chose current wellbeing because this indexes possible
socio-emotional difficulties in response to both pre- and
post-migration experiences and is coincident with our lan-
guage measures. It is important to separate well-being and
mental health from adverse experience because not all chil-
dren show a trauma response to adverse experience (Bartlett
& Sacks, 2019).

(3) Does performance on the LITMUS SRT correlate with nat-
uralistic production measures such as MLUw and CD?What
are the contributions of MLUw, CD and lexical diversity in
naturalistic production to variation in SRT performance?
Lexical diversity was included in this analysis because lexical
abilities have been shown to contribute to SRT performance.
As individual differences have been analyzed in previous
studies at Time 1 and Time 2 with the same participants, this
was not investigated in the present study for SRT (Paradis,
Soto-Corominas, et al., 2022; Soto-Corominas et al., 2022).

3. Method

3.1. Participants

Three time points were examined in this longitudinal study within a
larger project investigating the bilingual development of Syrian
refugee children and youth who arrived in Canada in 2016–2017
as part of a targeted resettlement program of UNHCR refugees
organized by the Canadian government in response to the civil war
in Syria. Participants and their families resided in Edmonton,
Waterloo, or Toronto and ranged from 6;0–13;6 at the first data
collection interval. At this interval, participants had different
lengths of exposure to English (Table 1) due to different waves
of arrival in Canada but were considered a cohort for the first
Time period for the study. Therefore, at each Time period, the
cohort accumulated more exposure to their English-L2. All par-
ticipants spoke Syrian Arabic and upon arrival in Canada were
placed in mainstream classrooms with additional English second
language instruction at English medium schools. None of the
participants spoke any additional non-English language. Recruit-
ment took place through school boards, welcome centers for
newcomers, mosques and word of mouth.

Since this study was based on a narrative task, data that were
included for analysis in this study were based on participants
with sufficient English ability to produce narratives. As a result,
the number of participants included for analysis at Time 1 (T1;
December 2017 to September 2018) was 108 participants
(56 females), at Time 2 (T2; February 2019 to August 2019)
was 118 participants (61 females) and at Time 3 (T3; October
2020 to December 2021) was 110 participants (61 females). The
smaller number of participants at T1 compared to T2 was due to

Bilingualism: Language and Cognition 3

https://doi.org/10.1017/S1366728925100862 Published online by Cambridge University Press

https://doi.org/10.1017/S1366728925100862


excluding 16 participants (average length of English exposure of
18.6 months) who were unable to produce any utterances for the
narrative task. Due to the onset of the COVID-19 pandemic
where testing was shifted from in-person to remote, there was a
slightly longer interval between T2 and T3 than between T1 and
T2. However, none of our research questions assumed equal
intervals between T1, T2 and T3. Although our sample includes
both children and adolescents, for the sake of simplicity, we
refer to them as “children.” Further details of participant char-
acteristics are reported in Table 1 in Results.

3.2. Procedures

3.2.1. Data collection
Data collection took place in children’s homes or at school at T1
and T2. For T3, data collection took place remotely for both parents
and children.

3.2.2. Materials
Alberta language environment questionnaire-4 (ALEQ-4; Paradis,
2011). We administered the ALEQ-4 in Arabic to parents in an
interview format with a native speaker of Arabic to gather demo-
graphic and language exposure information on the child and the
parents: child age measured in years, length of exposure to
English measured in months, time in refugee camps measured
in months and maternal education measured in years.

Kaufman brief intelligence test 2 (KBIT; Kaufman & Kaufman,
2004). We used a subtest from the KBIT to measure participants’
nonverbal analytic reasoning. Participants were presented with five
to six images to form an association with another picture or matrix
of pictures. Standardized scores were calculated against age-norms,
with amean of 97 (SD = 19) and Cronbach’s alpha of .91. The KBIT
was only administered once at T2, since it was expected to be a
stable estimate of cognitive abilities that would not change with
time as would language environment variables, and after 3 years of
L2 exposure, participants were proficient enough in the L2 to
perform on such a minimally verbal task without language being
a barrier. Standard KBIT scores were entered into our models for
analyses.

Sentence repetition task (SRT; Soto-Corominas et al., 2022). At
each time point, we administered a version of the LITMUS SRT
for English (Marinis & Armon-Lotem, 2015), adapted for Can-
adian English (Soto-Corominas et al., 2022). The 31 target stimuli
of the SRT comprised 15 monoclausals ranging in complexity
(declaratives, short and long passives and wh-object questions)

and 13 biclausal sentences (coordinated clauses, subordinate
clauses, and relative clauses). The list of stimuli items is given in
Supplementary Table S1.

Children were administered the task on a laptop with head-
phones, where they listened to prerecorded sentences. They were
instructed to repeat the sentence they heard. SRT can be scored in
different ways depending on the goals of the research (Marinis &
Armon-Lotem, 2015). For this study, we chose to score items for
structural accuracy because our interests concern syntactic devel-
opment. For structural accuracy coding, participants are assigned a
score of 1 or 0 depending on whether they had the same syntactic
structure in the stimuli and their repetition. Other errors in pro-
duction were ignored, such as lexical substitutions not affecting the
realization of the targeted constructions. So, if the stimuli included
an adjunct/subordinate clause, e.g., if the weather is warm, we can go
to the park, children would be assigned 1 if they produced an exact
repetition or a repetition like, if the weather is warm,wewill go to the
park, and 0 if they produced a sentence that omitted the conditional
with other coordinators like,∅ the weather is warmandwe can go to
the park. For more details on this scoring technique, see Soto-
Corominas et al. (2022).

Strengths and difficulties questionnaire (SDQ; Goodman, 1997).
The SDQ provides an index of wellbeing for children aged 3–16
using 25 behavioral screening questions that assess four negative
behaviors and one positive behavior. Each of the 25 items are
categorized into 5 subscales: (1) emotional symptoms, (2) peer
relationship problems, (3) hyperactivity/inattention, (4) con-
duct problems and (5) prosocial behaviors. For instance, the
emotional symptoms subscale comprised items like “Often com-
plains of headaches, stomach-aches or sickness” and “Nervous in
new situations, easily loses confidence,”where parents or children
were asked to respond with “Not True,” “Somewhat True,” and
“Certainly True” to produce scores between 0 and 2, respectively.
With five items per subscale, the total possible score was 10, with
higher scores for the behaviors indicating a higher incidence of the
behaviors.

At each of the three time points, we administered the parent
version to all participants. For children aged 7–16, we additionally
administered the youth self-report version of the questionnaire,
which consists of the same questions as the parental version with
slightly different wording to reflect age-appropriate literacy and
understanding. Both questionnaires were included for analysis in
this study as the youth self-reports have been found to have high
internal consistency (Theunissen et al., 2019), but due to the wide
age range of the participants, only a subset of our sample was able to

Table 1. Participant characteristics

T1 (N = 108)a T2 (N = 118) T3 (N = 110)

M SD Range M SD Range M SD Range

Age at testing (years) 9.48 1.97 6–14 10.19 1.99 7–14 11.82 1.95 8–16

Age of arrival (months)b 89.38 25.08 45–140 88.92 24.61 45–140 88.39 23.98 45–140

Length of L2 exposure (months) 21.63 7.50 3–36 32.68 7.07 12–47 50.63 7.08 29–63

Time in refugee camp (months)b 8.30 15.33 0–48 7.64 15.20 0–48 7.85 15.14 0–48

Maternal education (years)b 9.78 3.81 0–17 9.50 3.89 0–17 9.68 4.04 0–17

KBIT (cognitive) Scoreb 96.15 19.88 50–136 97.16 18.94 50–136 97.14 19.83 50–136

Abbreviations: M = mean, SD = standard deviation.
aThe lower number of participants at T1 is due to proficiency issues that barred children’s participation in producing narrative data in addition to some technical issues.
bAlthough these variables remain stable over the three time points, themeans are specified for each due to small differences in participant sample size over the course of the study. KBIT standard
scores from T2 are presented across all three time points to account for different participant data being entered into models.

4 Hannah Bou-Lai Lam et al.

https://doi.org/10.1017/S1366728925100862 Published online by Cambridge University Press

https://drive.google.com/file/d/1SXaPV6Cvne-DLAk_zlN54ZHwVc_tW1yD/view
http://doi.org/10.1017/S1366728925100862
https://doi.org/10.1017/S1366728925100862


complete the self-report at T1 and T2. The Cronbach’s alpha was
.79 for the parental SDQ and .80 for the youth self-reported SDQ.

Test of narrative language (TNL; Gillam & Pearson, 2017).
Narrative language samples were collected using a subtest of the
TNL. Participants wore noise-cancelling headphones and the
research assistant in charge of the testing session shared their
computer screen to present the visual stimuli for narrative elicit-
ation. Participants were first asked to listen to a recording of a
model story about a single picture (“Treasure”) and then generate a
narrative of their own based on a different picture (“Aliens”). The
recorded production of the child’s own narrative comprised the
basis of the language samples used in the present study.

Transcription of narratives. The children’s story generation was
recorded, transcribed, and checked using formatting from Systemic
Analysis of Language Transcripts (SALT; Miller & Iglesias, 2012),
before being reformatted according to CHAT conventions
(MacWhinney, 2000).

Given the age of the participants, utterance boundaries were
based solely on grammatical structure to ensure systematic seg-
mentation, and prosodic information was not used (Scott & Stokes,
1995; Wong et al., 2004); each utterance that was a sentence
consisted of a main clause and its dependent clauses, if present.
Ten percent of the recordings (n = 30) were randomly selected and
transcribed independently by a different research assistant to cal-
culate inter-rater reliability. Inter-rater reliability between original
and new transcriptions was calculated as the proportion of agreed
words over the total number of agreements and disagreements
(Sackett, 1978), yielding a mean reliability score of 95% (82%–
100%; SD = 4%).

Coding of narratives. Once participants’ transcriptions were
reformatted into CHAT files, MLU in words for each participant
was calculated at each time point by running the command “MLUw
+t*CHI -t%mor *.cha” in the CLAN program. Utterances from the
participants’ transcribed narratives were extracted from the narra-
tives and entered into an Excel sheet for syntactic analysis. Since
this study was concerned with sentences, only utterances with at
least one finite verb were included. Fragments, false starts and self-
corrections, common phrases (e.g., “thank you”), and comments
unrelated to the narrative (e.g., “I don’t know what this is”) were
excluded. Therefore, only complete sentences were included for
coding and calculations of clausal density.

Sentences were first coded as either simple or complex. Complex
sentences were sentences containing two or more clauses as deter-
mined by the number of main verbs or copulas. Complex sentences
were coded by type: coordinated clause, sentential complement
clause, adjunct clause, and relative clause (see Supplementary
Table S2, for examples of each structure from participants).
Following Frizelle et al. (2018), clauses linked by coordinating
conjunctions were only coded as a single utterance when the
subject of the second clause was omitted. For instance, Mack got
scared and told Sarahwould be considered a coordinated complex
sentence, whereas Mack got scared/and he told Sarah would be
considered two monoclausals. The exclusion of coordinated com-
plex sentences with overt subjects in both clauses was because of
the difficulty in determining true coordinated sentences of this
kind from sequences of independent sentences joined with “and”
where children describe a sequence of events. Sentential comple-
ments included embedded sentences that were the complement of
the verb in the matrix clause. Reported speech, like She said,/“I’m
scared” was entered as two separate utterances and only con-
sidered a sentential complement within the same utterance if
the complementizer “that” could be inserted, like She said (that)

her brother was scared. Adjunct clauses included subordinating
conjunctions like because, when, if, before, or after, to specify
modifying information relating to the main clause. Relative
clauses modified noun phrases to provide additional information
about the relativized noun. A small percentage of complex sen-
tences were coded as Ambiguous (1.02%) and excluded when they
included at least two verbs but were difficult to classify according
to type. For instance, in a sentence like Something coming land-
ing on the floor, the lack of any overt coordinator or relativizer
between the two verbs requires assumptions about what complex
clausal structure the child was intending to use. For coding
reliability, the first author and research assistants separately
coded 25% (86 files) of the transcripts for complex syntax, after
which the first author checked for agreement between both sets
of coding. The coding reliability was 96% (92%–100%, SD = 2%).
Instances of disagreement were resolved by the first author
revisiting the original transcript and making her most informed
decision.

Calculation of mean language of utterance in words (MLUw),
clausal density (CD), and lexical diversity (NDW). MLUw in words
was calculated via the CHATprogram, by dividing the total number
of words in each transcript by the total number of utterances.
Utterances included set phrases or clauses without verbs, such
as “thank you” or “the ship also.” Only non-repeated, intelligible
words were included in the total count of words. CD was calcu-
lated by dividing the total number of clauses in each transcript by
the total number of sentences. For instance, in the single sentence
The girl saw the ship and ran home, there are two clauses – (1) The
girl saw the ship (2) and ran home – yielding a clausal density of
2. Lexical diversity was calculated using the “freq” command to
determine the number of different words (NDW) used. NDWwas
included in the analyses addressing research question 3.

4. Results

4.1. Participant characteristics

Participant characteristics at each time point, such as age at testing,
length of exposure to English, maternal education in years, and
standardized scores on our test of cognitive abilities and nonverbal
intelligence (KBIT) from T2, are summarized in Table 1.

At the outset of the study, participants were 9 years old on
average and had been in Canada just under 2 years. At T2, parti-
cipants were exposed to English for little less than 3 years and by T3,
participants had been exposed to English for an average of over
4 years. Participant age was weakly correlated to length of English
exposure (r(334) = .35, p < .001). There was a large variation in time
spent in refugee camps. This is because some children in our sample
did not spend time in refugee camps prior to resettlement in
Canada (N = 76), thus resulting in 0 for this variable. Among the
childrenwho spent time in a refugee camp (N= 42), the average stay
was 20months and ranged from one day to 48months. The variable
for time in camp was scaled prior to modeling as well all other
variables. The levels of maternal education, and thus SES, were low
on average. Most mothers had only primary school education
levels, averaging less than 10 years; however, the sample included
some mothers with post-secondary education.

4.1.1. SDQ parental report-on-youth and youth self-report
Due to the complexity of the SDQ scoring and interpretation,
results of this measure are presented here, rather than in Table 1.
Wellbeing subscale scores from SDQ parental report and youth
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self-report at each time point are visualized in Figure 1, in Panel
A and Panel B, respectively. For negative behavior subscales (emo-
tional, peer problems, hyperactivity, conduct problems), higher
scores denote more difficulties with wellbeing, whereas for the
positive behavior subscale (prosocial), higher scores indicate better
wellbeing. Following Paradis, Sorenson Duncan, et al. (2022), the
interpretation of the score categories was determined by using both
US-population parental report (PRY) norms (Bourdon et al., 2005)
and UK-population youth self-report (YSR) norms (Meltzer et al.,
2000), where 80% of the population are classified as normal and the
remaining 20% were classified as borderline-to-abnormal. These
two separate norms were used because our participants are being
studied in Canada, and the US-norms only included PRY while the
UK-norms included YSR. The dashed lines in Figure 1 indicate the
cut off scores for borderline-to-abnormal frequency of behaviors,
above the line for negative subscales and below the line for the
positive subscale. Details on norm-referenced subscale scores are
provided in Supplementary Table S3. For PRY (Panel A), more
than 20% of this study’s participants scored in the borderline-to-
abnormal range of the following subscales, averaged from T1 to T3:
emotional=20.92%,hyperactivity=25.35%andprosocial =24.72%;

this indicates that, among these refugee participants, difficulties
with wellbeing were more common than the population average. A
chi-squared test revealed a significant difference between
borderline-to-abnormal scores for each subscale on the PRY for
each time point compared to the expected 20% of the population
(χ2 = 46.86, p < .001). Turning to the YSR (Panel B), the relatively
lower number of participant scores at Time 1 (N= 56,Mage = 10.84,
SDage = 1.30) was due to age, since we only administered the YSR
to children 9 years and older. For YSR, even larger percentages of
children scored in borderline-to-abnormal ranges in all five of the
subscales on average from T1 to T3: emotional = 49.37%, peer
problems = 72.64%, hyperactivity = 39.72%, conduct prob-
lems = 27.78%, prosocial = 45.63%. A chi-squared test revealed
a significant difference in the number of borderline-to-abnormal
scores on the YSR for each subscale at each time point compared
to the expected 20% of the population (χ2 = 667.49, p < .001).
Finally, we ran Pearson correlations to understand the relation-
ship between PRY and YSR for the individual participants
(Supplementary Figure S1). Because the only significant correl-
ations between corresponding subscales were weak (r > .3), YSR
and PRY scores for each SDQ subscale were regarded as different
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Figure 1. Participant scores by SDQ subscale for (A) parental report and (B) youth self-report.
Note. Each point denotes one participant and the different colors represent each of the three time points. The black dots in the middle of each column indicate the mean score for
the subscale, and the error bar indicates one SD below and above the mean. The horizontal, dashed lines indicate borderline scores, which separate normal and abnormal scores:
for the four negative SDQ subscales (emotional, peer problems, hyperactivity and conduct), borderline and abnormal scores are above the dashed lines, and for the one positive
SDQ subscale (prosocial), borderline and abnormal scores are below the dashed line.
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indicators of each child’s wellbeing that do not covary. This result
influenced how PSR and YSR subscales scores were entered in the
regression models in Sources of Individual Differences across
Time.

4.2. MLUw and CD over time

For our initial exploration of MLUw and CD, we examined their
distributions among our participants at each time point, visualized
in Figure 2.We grouped the participants into cohorts based on time
points, in alignment with conventional treatment of longitudinal
data (Collins, 2006). As a reminder, the participant groups at each
time point had various lengths of exposure to the L2; nevertheless,
they all had longer exposure with each time point, so time is a proxy
for length of L2 exposure.We conducted Shapiro–Wilk tests at each
time point using base R to investigate normality distribution. Only
MLUw at T1 (M = 6.56, SD = 1.96, range = 1.5–14) was normally
distributed (W= .98, p= .141), while it was not normally distributed
at T2 (M = 6.84, SD = 1.70, range = 2.5–13.3,W = .96, p = .002) and at
T3 (M = 8.35, SD = 1.88, range = 4.2–14.2,W = .98, p = .040). At no
time point was CD normally distributed: T1 (M = 1.34, SD = .25,
range=1–2.11,W= .95,p< .001),T2 (M=1.46,SD= .28, range=1–2.4,
W= .93, p< .001) andT3 (M= 1.60, SD= .31, range = 1–2.55,W= .96,
p = .002). The plots for CD showed a slight bimodal distribution, with
a secondary peak at around CD = 2. After applying various trans-
formations, the T2 and T3 MLUw data and the CD data remained
non-normally distributed; therefore, we opted to use non-transformed
data in our regression models.

To understand the range of structures CD was accounting for,
we examined the proportions of different types of sentences used by
participants across time (Figure 3). Proportions were calculated by
dividing the total tokens of each sentence type by the total number
of utterances. At all three time points, over half of the sentences
produced were simple monoclausal sentences. There was an
increasing proportion of complex sentence types (sentential com-
plement, adjunct/subordinate, relative and coordinate) between T1
through T3, with most complex sentences being sentential com-
plement clauses at each time point.

Our first research question asked how MLUw and CD scores
change along with greater exposure to English-L2 over time. To
answer our first research question, we fit linear mixed-effects
regression models using the lme4 package (Bates et al., 2014; R
Core Team, 2024).MLUw and CDwere included in their respective
models as the dependent variable, with Time as the fixed effect and
Participants as a random intercept. We nested Participant within
Family for MLUw to let the model account for any variability that
may arise due to 73% of participants being siblings, while nesting
Participant within Family for CD resulted in a singular model.
These models served as base models without other participant-
level factors as predictors to observe the overall growth trends for
MLUw and CD over time. Model outputs for the fixed effects are
given in Table 2; additional details are provided in Appendix D,
Model Output S1, SM.

In ourmodel forMLUw, the fixed effect of Timehad 3 levelswith a
reference level of T1. MLUw between T1 and T2 showed no signifi-
cant changes. Between T1 and T3, MLUw increased significantly.
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Figure 2. Plots of (A) MLUw and (B) CD across Time 1, Time 2 and Time 3.
Note. Each dot represents one participant. Medians are indicated by the dark black line, and interquartile ranges are indicated with the opaque box.
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In ourmodel for CD, a fixed effect of Time and reference level of T1
showed that CD increased significantly between T1 and T2, T2 and
T3, and T1 and T3. Using the R package emmeans (Lenth, 2023),
our pairwise comparisons confirmed the significant increases.
Finally, we ran Pearson correlations betweenMLUw and CD at each
time point.MLUwandCD shared amoderate, positive correlation at
T1 (r(106) = .60, p < .001) and T2 (r(116) = .62, p < .001), and a
strong, positive correlation at T3 (r(108) = .77, p < .001).

In sum, these analyses revealed that both MLUw and CD
increased with greater exposure to English-L2 from T1 to T3,
although CD showed a steadier pattern of growth. Furthermore,

MLUw and CD were related, but not identical, measures of syntax
at each time point.

4.3. Sources of individual differences across time

Our second question asked what individual difference factors
modulated MLUw and CD scores over time. To address this
question, we analyzed the additional influence of individual differ-
ence factors on MLUw and CD over time by fitting linear mixed-
effects regression models using the lme4 package (Bates et al.,
2014). Like the models we built to answer our first research ques-
tion, MLUw and CD were dependent variables for their respective
models, Time was a fixed effect, and random effects included
Participants. Fixed effects included the following individual differ-
ence factors that have been found to be associated with syntactic
development in previous research (see Introduction); these factors
were scaled and centered for entry into eachmodel: participant age,
maternal education, KBIT standardized scores (cognitive abil-
ity = analytic reasoning) and time in refugee camp (adversity).
For our sample, the SDQ fixed effects and time in camp are not
strongly correlated (r < .19), so SDQ subscales (wellbeing) were
added one at a time to the regression models with the other
predictors, generating a large set of parallel rather than nested
models. We chose this procedure for two reasons: (1) statistical
power of the model given the number of participants in our study
precluded adding all of them in the same model and (2) the low
correlation between PRY andYSRwarranted investigation of which
version, if any, predictedMLUw andCDgrowth over time. Optimal
models from this set were determined using a likelihood ratio test
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Figure 3. Proportions of clause types across Time 1 (T1), Time 2 (T2) and Time 3 (T3).
Note. Complex sentences comprise sentential complement, adjunct, relative and coordinate clauses, which are indicated in shades of blue. Simple sentences are monoclausal,
indicated in orange. For examples of each sentence type, see Supplementary Table S2.

Table 2. Linear mixed effects models pairwise coefficient table for MLUw and
CD with Time as a fixed effect and Participants as a random intercept.

Estimate Std. Error Pr(>|z|)

MLU

T2–T1 .29 .21 .171

T3–T2 1.44 .21 < .001 ***

T3–T1 1.73 .21 < .001 ***

CD

T2–T1 .11 .03 .004 **

T3–T2 .14 .03 < .001 ***

T3–T1 .26 .04 < .001 ***

Note: * p < .05; ** p < .01; *** p < .001.
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(anova; Chambers & Hastie, 1992) to compare deviance between
models. Dominance analyses were conducted on final models with
the domir package (Luchman, 2024), using variance explained (R2)
comparisons between all possible combinations of predictors to
determine the relative importance of fixed effects in the models.
Dominance analyses permit model comparisons with a high num-
ber of fixed effects while minimizing incorrect interpretation of
standardized beta coefficients (Mizumoto, 2023). Results are given
in Table 3, and the interaction for ourMLUwmodel is visualized in
Figure 4. More details are given in Supplementary Appendix A.

The optimal model for MLUw revealed an interaction effect
between Time and Participant age, with younger participants
experiencing larger gains in MLUw between T1 to T2 and between
T1 to T3 compared to older participants. Higher maternal educa-
tion and KBIT scores were significantly associated with longer
MLUw. Higher scores on the YSR prosocial were marginally pre-
dictive of longer MLUw. Dominance analysis of the model for
MLUw showed that Time was the most important predictor in
the model, followed by the interaction between Time and Partici-
pant age. The third-ranked predictor was KBIT scores, followed by
Participant age, andmaternal education. Time in refugee camp and
YSR SDQ prosocial subscale scores were the two least dominant
predictors.

The overall regression model for CD reveals no interaction
effects between Time and the other factors. Older participant age,
increased maternal education and higher KBIT scores significantly
predicted higher CD scores over time. Increased time in refugee
camps resulted in lower CD scores. Higher Hyperactivity subscale

scores from the PRY SDQ marginally predicted lower CD scores.
Dominance analysis showed Time to be the most important fixed
effect and Participant age to be the second. The third-ranked
predictor wasKBIT, followed by time in refugee camp andmaternal
education. The least dominant predictor was the Hyperactivity
subscale score from the PRY SDQ.

In summary, individual difference factors emerged as predictors
for MLUw and CD to different extents. Older participants had
higher CD scores regardless of time, but for MLUw, younger
participants showed steeper growth than older ones. Higher KBIT
scores and increased maternal education were both significant
predictors of longer MLUw and higher CD scores. Increased time
in camp was a significant predictor of lower CD scores but not for
MLUw. A higher prosocial subscale score from YSR version of the
SDQ trended toward significance in predicting higher MLUw,
while a higher hyperactivity score from the PRY version marginally
predicted lower CD scores. Dominance analysis rankings showed
that Time, Participant age, and KBIT scores were among the most
dominant effects for both models, while wellbeing scores were
among the least dominant predictors for both models. Time in
camp was a less dominant predictor for MLUw than for CD.

4.4. Relationship between SRT, MLUw and CD

Our third research question asked about the relationship between
measures of syntax from language samples and performance on
the SRT. First, we first examined correlations betweenMLUw and
CD and total SRT scores, irrespective of Time (e.g., each

Table 3. Linear mixed effects models coefficient table for MLUw and CD with as Time and individual difference factors as fixed effects and Participants as a random
intercept.

Estimate Std. Error t value Pr(>|z|) Dominance Ranking

MLU

Intercept 6.95 .24 28.92 < .001 ***

T2 .01 .26 .04 .968 1

T3 1.44 .28 5.18 < .001 ***

Age .78 .33 2.37 .019 * 4

Maternal education .34 .13 2.56 .013 * 5

KBIT score .30 .13 2.34 .021 * 3

Time in camp �.20 .14 �1.47 .147 6

YSR Prosocial .21 .11 2.00 .046 * 7

T2: Age �.64 .35 �1.81 .072 . 2

T3: Age �.88 .35 �2.48 .014 *

CD

Intercept 1.37 .03 49.18 < .001 ***

T2 .09 .04 2.52 .012 * 1

T3 .19 .04 4.63 < .001 ***

Age .05 .02 2.94 .004 ** 2

Maternal education .05 .02 2.97 .004 ** 5

KBIT score .05 .02 3.13 .002 ** 3

Time in camp �.04 .02 �2.66 .009 ** 4

PRY hyperactivity �.03 .02 �1.82 .070 . 6

Note: * p < .05; ** p < .01; *** p < .001.
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participant contributed three scores to the correlations). SRT
scores were moderately correlated with MLUw (r(324) = .51,
p < .001) and small-to-moderately correlated with CD (r
(324) = .42, p < .001). Therefore, higher structural accuracy
scores on SRT are associated with longer MLUw and more
clausal density in naturalistic production.

To probe the relationship further, following Hamann et al.
(2020) and Zebib et al. (2020), we next modeled SRT scores for
each item as outcomes with MLUw, CD and NDW–as fixed effects.
This strategy permits us to understand the relative contribution of
each skill in naturalistic production to variance in SRT scores. In so
doing, it reveals what SRT is indexing in children’s language
abilities. Therefore, we fitted binomial generalized linear mixed
effects models to investigate how NDW (lexical abilities), MLUw
(general syntax abilities) and CD (complex syntax abilities) pre-
dicted performance on (1) all SRT items and (2) biclausal items on
the SRT (Supplementary Table S1). Biclausal SRT items included
subordinate, coordinated and relative clauses. To best account for
our measures of syntactic complexity from the narrative data, we
also created models where coordinate clauses (k = 3) from the SRT
were excluded because they involved two explicit subjects, one for
each clause, that would not be considered complex clauses accord-
ing to our language sample coding protocol. Exclusion or inclusion
of coordinate clauses produced the same overall pattern of results.
The outcome variable of SRT structural accuracy was an item-level
either 0 or 1, with 1 being given to sentences that were repeated
using the same syntactic structure as the stimulus item. We also
added Time as an additional fixed effect since the data are longitu-
dinal. SRT Item and Participant nested under Family were random
intercepts. Model results are given in Table 4; details are given in
Supplementary Appendix A.

For the model of all SRT items, participants increased their
likelihood of a target structural repetition with more exposure to
their L2 (Time). Greater NDW and longer MLUws were associated
with more accurate repetitions on the SRT, but CD scores were not

associated with SRT performance. The pattern of results was the
same in the second model, even though this model only included
items closely related to CD. In sum, MLUw and NDW contributed
to SRT performance but CD did not.

5. Discussion

The present study examined the longitudinal development of
English-L2 productive syntax in bilingual Syrian children who
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Figure 4. Interaction plot between time and participant age for MLUw.
Note. The interaction plot provides a visualization of the predicted linear trends for participants’MLU values based on their age in years. While older participants are not attested at
T1 and younger participants are not attested at T3, the lines extrapolate from data of participants ages 8–14 who are present across all time points.

Table 4. Binomial generalized linear mixed effects models coefficient table for
SRT structural accuracy scores with Time, NDW, MLUw, and CD as fixed effects
and Participants and SRT Item as random intercepts.

Estimate Std. Error z value Pr(>|z|)

All SRT

Intercept .80 .26 3.04 .002 **

T2 .99 .08 12.53 < .001 ***

T3 1.53 .10 15.32 < .001 ***

NDW .30 .05 5.44 < .001 ***

MLUw .16 .06 2.69 .007 **

CD .02 .05 .31 .761

Biclausal SRT

Intercept .70 .34 2.07 .038 *

T2 1.13 .12 9.50 < .001 ***

T3 1.44 .14 9.99 < .001 ***

NDW .31 .08 4.05 < .001 ***

MLUw .28 .09 3.14 .002 **

CD .08 .08 1.06 .291

Note: * p < .05; ** p < .01; *** p < .001.
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arrived in Canada as refugees. Using participants’ narrative lan-
guage samples, we measured general syntax through MLUw and
complex syntax through CD. The objectives of this study were
three-fold: (1) to investigate how general and complex syntax in
the English-L2 developed longitudinally, (2) to investigate whether
individual differences, including wellbeing and adversity factors,
modulated this trajectory for refugee children from Syria and (3) to
examine whether these naturalistic measures of syntactic develop-
ment corresponded with participants’ performance on an SRT.

5.1. Developmental trajectories of MLUw and CD over time

Our first research question asked how the longitudinal develop-
ment of general syntax and complex syntax in children’s English-L2
compared to each other. To address this question, we observed
distributional patterns, modelled the development of bilinguals’
general syntax (MLUw) and complex syntax (CD) over time, and
conducted correlations between them at each time point. Results
showed that MLUw and CD had different distributions in the
sample – MLUw had a relatively more normal distribution than
CD, meaning there was a small group of participants who had
consistently higher CD than others. Regarding developmental tra-
jectories, MLUw plateaued between T1 and T2, and only showed
growth between the T2 and T3. Meanwhile, CD showed consistent
linear growth fromT1 to T2, and fromT2 to T3. Finally,MLUwand
CD were moderately correlated at T1 and T2, indicating that they
measured related but not identical components of children’s syn-
tactic abilities. By contrast, at T3, MLUw and CD were highly
correlated. This could be attributed to the increased production
of multiclausal sentences by T3, while monoclausal sentences that
were more common at T1 and T2 would vary more in length.
Further analyses of the proportions of simple and complex sen-
tences that contributed to calculating CD revealed that, even at T1,
over 30% of children’s sentences were complex. This proportion is
slightly higher than what Paradis et al. (2017) found for younger
child L2 speakers with less English exposure.

These results have implications for how interchangeable MLUw
and CD are as measures of syntactic development, and whether
complex syntax develops relatively early in child L2 acquisition.
First, in line with studies on both monolingual and bilingual
children, our findings indicate that MLUw and CD measure over-
lapping but not identical components of children’s syntactic abil-
ities (Castilla-Earls et al., 2021; Frizelle et al., 2018; Paradis &
Kirova, 2014; Paradis, Sorenson Duncan, et al., 2022). Even though
CD is not an automatically calculable measure, if multiclausal
sentences and embedding are the structures of interest for
researchers, MLUw would only provide a partial approximation
of complex syntax. Thus, our results suggest that complex syntax as
measured by CD could be distinct from a broader measure of
general syntax like MLUw and point to the relatively earlier and
steadier growth of complex syntax in L2 development. Second,
comparisons with monolingual English age peers from Frizelle
et al. (2018) show similarities in CD and proportions of complex
structures produced at T1 by participants at all ages in our sample,
except for the oldest group (age 11+). This bodes well for L2
syntactic skills required for schooling, in contrast with research
on the protracted development of L2 lexical skills which has been a
source of concern for reading development in school-age bilin-
guals (Lesaux et al., 2010; Soto-Corominas et al., 2020). It is
relevant to consider explanations for why bilingual children might
acquire complex syntax relatively rapidly in their L2. The greater
linguistic and cognitive maturity of child L2 learners compared to

their younger, monolingual counterparts have been put forward as
explanations (Paradis et al., 2017; Scheidnes & Tuller, 2019). First,
young bilinguals have already acquired some aspects of clausal
embedding in their L1, and such computational features of lan-
guage are considered part of the shared representation between
the two languages of bilinguals (Scheidnes & Tuller, 2019; Soto--
Corominas et al., 2022). Second, children aged 4 and older have
more developed cognitive skills that are used in language learning
than younger children and are in a complex communicative
context (school), both of which could prompt the desire and need
for expressing dual propositions within one sentence more so than
for younger children (Paradis et al., 2017). Furthermore, bilingual
children learning a target language at school are likely exposed to
more complex syntax in their input, especially through literary
sources, than younger monolinguals. All these explanations could
work together to account for rapid acquisition of L2 complex
syntax.

5.2. Contributions of individual difference factors to MLUw and
CD development

Our second research question asked which individual difference
factors modulate general and complex syntax development. To
address this question, we added additional predictors, e.g., sources
of individual differences, to the longitudinal models generated for
our first research question that examined productive syntax across
time points. Overall, refugee children’s outcomes were heterogen-
ous and variation in both MLUw and CD was predicted by many
individual difference factors, suggesting that development of
expressive syntax is sensitive tomany extra-linguistic factors, which
will be discussed in descending order of dominance ranking, fol-
lowed by refugee-specific factors.

The addition of participant age in our models continued to
highlight differences between what MLUw and CD measure:
although both MLUw and CD increased with older age, an inter-
action effect between participant age and Time only emerged for
MLUw. Specifically, at T1, MLUw was longer for the oldest parti-
cipants compared to the youngest participants. At T2, this effect
diminished and by T3, the youngest children had longer MLUw
than the oldest ones. Hence, there was an older age advantage in
MLUw only at the earlier stages of English-L2 acquisition, aligning
with what Paradis, Sorenson Duncan, et al. (2022) found for
performance on SRT.

For other sources of individual differences across time points,
we found that superior non-verbal cognitive abilities and higher
levels of maternal education were associated with longer MLUw
and higher CD scores, consistent with other studies with bilin-
guals for various L2 proficiency measures (De Cat, 2021; Paradis
et al., 2017; Paradis, Soto-Corominas, et al., 2022; Rojas et al.,
2016; Soto-Corominas et al., 2022; Unsworth et al., 2019). Para-
doxically, mothers of all education levels in our sample over-
whelmingly reported using only Arabic in their interactions
with their children. In fact, maternal education may measure
broad socio-cultural capital in the family, which promotes
advanced language development in both languages due to
increased resources and overall language exposure (Bohman
et al., 2010; Collins & Toppelberg, 2021; De Cat, 2021; Paradis,
Soto-Corominas, et al., 2022). This finding also suggests that the
influence of maternal education on English-L2 complex syntax
could be mediated through interdependence in development of
complex syntax across languages (Blom et al., 2021; De Cat, 2021;
Paradis, Sorenson Duncan, et al., 2022), through more general
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language and literacy richness at home, or both. Because all
families in this study were low income and living in precarious
housing situations (Paradis, Soto-Corominas, et al., 2022), which
are risk factors for lowered language outcomes (De Cat, 2021;
Rowe, 2018), higher maternal education seems to emerge as a
protective factor in the L2 acquisition of refugee children.

Refugee-specific factors considered for this study’s participants
were time spent in refugee camps pre-migration and current socio-
emotional wellbeing. Asmentioned for ResearchQuestion #2, these
variables were separated because they do not measure the same
qualities in participants – time in camp and SDQ scores were
weakly correlated (r < .2) at each time period. We found that longer
time spent in camps was associated with depressed CD andMLUw.
Time in camp emerged as a highly dominant predictor in ourmodel
for CD but a lower-ranked one for MLUw. The association of time
in refugee camp and L2 abilities suggests that trauma and depriv-
ation that occurred years before can still have relevance for chil-
dren’s language development (cf. Paradis, Soto-Corominas, et al.,
2022). Wellbeing factors had small effects on MLUw and CD and
were among the least dominant predictors in ourmodels. Increased
prosocial behaviors were associated with higher MLUw, while
increased hyperactivity was associated with lower CD. Hyper-
activity was found to be associated with performance on other
English-L2 tasks for this sample of participants at T2 (Paradis,
Soto-Corominas, et al., 2022). Hyperactivity or externalizing
behaviors in general, interfere with executive functions necessary
for learning (Graham et al., 2016). The bottom line is wellbeing
factors influenced L2 expressive syntax, although their effects were
relatively small. Overall, the refugee-specific factors examined in
this study accounted for less variance in children’s general and
complex syntax acquisition than age, cognitive abilities and mater-
nal education. A possible interpretation of this difference is that
expressive L2 syntax is more resilient to the effects of refugee
experiences than other L2 abilities.

5.3. Association between SRT performance and syntax in
naturalistic production

The final research question of this study focused on the association
between performance on SRT andmeasures of general (MLUw) and
complex (CD) syntax from naturalistic language samples to under-
stand if they are measuring similar constructs. Lexical diversity
(NDW) from the language samples was also included, as prior
research has found that lexical abilities contribute to SRT perform-
ance. To address this question, we first examined correlations before
fitting binomial generalized linear mixed effects models with item-
ized SRT structural accuracy scores as the output. For the first model,
structural accuracy scores for the entire task were used, and the
secondmodel only focused on biclausal items. Correlational analyses
showed MLUw was moderately and positively correlated with total
SRT scores while CD showed a small-to-moderate positive correl-
ation coefficient. This pointed to a general tendency for childrenwith
longer MLUws and, to a lesser extent, higher CD scores to perform
better on the SRT. Our follow-up modeling analyses were used to
answer the more specific question of how expressive syntax and
lexical diversity derived from naturalistic production contributed
to variance in structural accuracy on an item-by-item basis for all
SRT items and for only biclausal SRT items. Our results showed
MLUw andNDW contributed significantly to both the total number
of items and biclausal item models, but CD was not a significant
contributor to either. MLUw and NDW specified similar variance in
biclausal items, but NDW specified more than MLUw for all items.

Therefore, both the correlational and regression analyses indicated
that general syntax was more associated with SRT performance than
complex syntax. Our results are consistent with other studies using
similar analysis techniques that found SRT to be ameasure of general
linguistic abilities, as both morphosyntax and lexical abilities con-
tributed to performance (Hamann et al., 2020; Zebib et al., 2020).
However, the present study is the only one to date comparing
measures of naturalistic production with SRT performance in L2
children and youth.

One possible explanation for why CD did not predict perform-
ance on the biclausal SRT lies in the types of items represented in
the SRT. Biclausal items consisted of subordinate/adjunct clauses
and relative clauses. By contrast, in our language sample data, the
largest proportion of complex sentences produced were sentential
complements, with adjunct and relative clauses comprising a much
smaller proportion (Figure 3). This mismatch between the SRT
items and naturalistic datamay have hindered stronger associations
between CD and SRT performance in the regression analysis.
Despite these null effects for CD, we cannot conclude that expres-
sive complex syntax does not matter for SRT performance because
our correlational analyses showed a relationship because MLUw
does include complex sentences, and because relative clause items
on SRTs provoke more errors than other items (Frizelle et al., 2017;
Soto-Corominas et al., 2022). Furthermore, Torregrossa et al.
(2024) found that employing a SRT where sentences were embed-
ded in a coherent story-discourse improved performance. Perhaps
this kind of SRT task would show a closer relationship to natural-
istic speech, but future research is needed to know for certain.

6. Conclusions and limitations

One key finding from this study is that expressive general syntax
and complex syntax in child English-L2 acquisition develop differ-
entially but are related. Another key finding concerns L2 syntactic
acquisition in refugee children compared to non-refugee children.
First, the relatively high production of multiclausal sentences
compared to monolingual age-peers and bilinguals from more
advantaged backgrounds suggests that acquisition of complex
syntax occurs quickly and steadily improves over time. Second,
while individual difference factors common to all bilinguals
(i.e., cognitive factors, maternal education) predicted growth in
general and complex syntax overtime, time in refugee camps and
current wellbeing predicted growth to a much smaller extent.
Notably, time in refugee camps and current wellbeing predicted
more variance in other studies examining different measures of
these children’s L2 abilities at Time 1 and Time 2 (Blom et al.,
2021; Paradis, Sorenson Duncan, et al., 2022) than in the present
study. Put together, this pattern of results suggests that L2 syntax
could be more resilient than other L2 abilities to the adversity
experienced bymany refugee children. Future research examining
the impact of wellbeing on L2 development ought to include
comparisons across different linguistic domains and techniques
like structural equation modeling to better understand these
relations. Finally, this study contributes preliminary evidence that
general syntax and lexical diversity in spontaneous language
samples are more closely associated with SRT performance than
CD. However, our findings were limited by using the LITMUS
SRTwhose items weremismatched with the frequency of complex
sentence types produced in the bilingual children’s narratives.
Future research on the question of overlap between naturalistic
production and SRT should consider adding sentential comple-
ments to an SRT.
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