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Over-identification of language disorder among bilingual childrenwith typical development (TD)
is a risk factor in assessment. One strategy for improving assessment accuracy with bilingual
children is to determine which linguistic sub-domains differentiate bilingual children with TD
from bilingual children with developmental language disorder (DLD). To date, little research on
sequential bilinguals with TD and DLD has focussed on complex (multi-clausal) sentences in
naturalistic production, even though this is a noted domain of weakness for school-age
monolinguals with DLD. Accordingly, we sought to determine if there were differences in the
use of complex sentences in conversational and narrative tasks between school-age
sequential bilinguals with TD and with DLD at the early stages of L2 acquisition. We
administered a conversation and a narrative task to 63 English L2 children with TD and
DLD, aged 5–7 years with 2 years of exposure to the L2. Children had diverse first language
backgrounds. The L2-TD and L2-DLD groups were matched for age, length of L2 exposure
and general L2 proficiency (receptive vocabulary size). Language samples from both tasks
were coded and analyzed for the use of complex versus simple sentences, for the distribution
of complex sentence types, for clausal density and mean length of utterance (MLU). Complex
sentences included coordinated clauses, sentential complement clauses, adverbial clauses
and relative clauses. Using regression modelling and PERMANOVA, we found that the L2-TD
group producedmore complex sentences than the L2-DLD group, with coordinated clauses,
adverbial clauses and relative clauses differing themost between the groups. Furthermore, the
two groups differed for mean clausal density, but not for MLU, indicating that clausal density
and MLU did not estimate identical morphosyntactic abilities. Individual variation in complex
sentence production for L2-TDwas predicted by longer L2 exposure and task; by contrast, for
L2-DLD, it was predicted by older age. This study indicates that complex sentence production
is an area of weakness for bilingual children with DLD, as it is for monolinguals with DLD. The
clinical implications of these findings are discussed.

Keywords: child bilingualism, child second language acquisition, developmental language disorder, complex syntax,
language assessment

Edited by:
Alexandra Prentza,

University of Ioannina, Greece

Reviewed by:
Kerry Ebert,

University of Minnesota Twin Cities,
United States
Beth O’Brien,

Nanyang Technological University,
Singapore

*Correspondence:
Johanne Paradis

jparadis@ualberta.ca

Specialty section:
This article was submitted to

Language, Culture and Diversity,
a section of the journal
Frontiers in Education

Received: 28 October 2021
Accepted: 20 December 2021
Published: 12 January 2022

Citation:
Paradis J, Sorenson Duncan T,

Thomlinson S and Rusk B (2022) Does
the Use of Complex Sentences

Differentiate Between Bilinguals With
and Without DLD? Evidence From
Conversation and Narrative Tasks.

Front. Educ. 6:804088.
doi: 10.3389/feduc.2021.804088

Frontiers in Education | www.frontiersin.org January 2022 | Volume 6 | Article 8040881

ORIGINAL RESEARCH
published: 12 January 2022

doi: 10.3389/feduc.2021.804088

http://crossmark.crossref.org/dialog/?doi=10.3389/feduc.2021.804088&domain=pdf&date_stamp=2022-01-12
https://www.frontiersin.org/articles/10.3389/feduc.2021.804088/full
https://www.frontiersin.org/articles/10.3389/feduc.2021.804088/full
https://www.frontiersin.org/articles/10.3389/feduc.2021.804088/full
https://www.frontiersin.org/articles/10.3389/feduc.2021.804088/full
http://creativecommons.org/licenses/by/4.0/
mailto:jparadis@ualberta.ca
https://doi.org/10.3389/feduc.2021.804088
https://www.frontiersin.org/journals/education
www.frontiersin.org
https://www.frontiersin.org/journals/education#articles
https://www.frontiersin.org/journals/education
https://www.frontiersin.org/journals/education#editorial-board
https://doi.org/10.3389/feduc.2021.804088


INTRODUCTION

Sequential bilingual children who speak a heritage first
language (L1) and are in the process of acquiring the
majority second language (L2) in the early school years are
at risk for over-identification of language disorders (Kay-
Raining Bird et al., 2016; Paradis et al., 2021). A key reason for
this risk is that the incompletely learned L2 of bilingual
children in the early school years has characteristics that
overlap with those of monolingual children with language
disorders the same age (Paradis, 2005; Paradis, 2016;
Scheidnes and Tuller, 2019). This overlap complicates
assessment based on tests and protocols designed for, and
normed with, monolinguals. The risk of over-identification is
particularly high for developmental language disorder (DLD;
also referred to as specific language impairment or SLI)
because this is a disorder where language learning and
representation are the locus of impairment, and children
with DLD have no other clinically significant conditions,
for example, no autistic symptoms, no intellectual
disabilities, no hearing loss (Leonard, 2014). One line of
research aimed at addressing the issue of over-
identification is focused on determining which linguistic
sub-domains best differentiate bilingual children with
typical development (TD) from bilingual children with
DLD. To date, little research on sequential bilinguals with
TD and DLD has focussed on the use of complex (multi-
clausal) sentences in naturalistic production (conversation or
narrative tasks), even though this is a noted domain of
weakness for school-age monolinguals with DLD, in
English and in other languages (Leonard, 2014; Fletcher
and Frizelle, 2017).

Investigating the use of complex (multi-clausal) sentences in
production by bilinguals with and without DLD is motivated for
several reasons. First, TD bilinguals produce complex sentences
frequently and accurately early on in their English L2 acquisition
(Paradis et al., 2017), in contrast to their acquisition of L2
morphology (Chondrogianni and Marinis, 2011; Paradis,
2011). If use of complex sentences in the L2 is a domain of
relative strength for TD bilinguals, it might have the potential to
discriminate them from bilinguals with DLD. Second, there is
little overlap between TD bilinguals and monolinguals with DLD
in their abilities with complex syntax (Scheidnes and Tuller,
2019), in contrast with morphology (Paradis, 2005; Paradis,
2016), which also suggests that complex syntax has the
potential to differentiate between bilinguals with TD and those
with DLD. Third, sentence repetition tasks that include complex
sentences show promise for clinical assessment with bilinguals
(Armon-Lotem and Meir, 2016; Meir et al., 2016); however,
existing tasks include a small number of tokens for diverse
complex syntactic structures, which makes it difficult to
ascertain the differentiation potential of multi-clausal
sentences specifically. Evidence of differentiation potential
from more naturalistic, hence ecologically valid, language
production tasks could provide additional support for the
inclusion of multi-clausal sentences on sentence repetition
tasks used with bilinguals. Finally, uncovering whether

complex sentences is a relative weakness for bilinguals with
DLD in their naturalistic L2 production could have clinical
relevance for both assessment and intervention planning (cf.
Marinellie, 2004).

Accordingly, in this study, we compared the naturalistic
production of complex sentences in school-age sequential
bilinguals with TD and with DLD who are English L2
learners with diverse L1 backgrounds. Our overall objective
was to determine whether there were differences between the
two groups in the use of complex sentences in the L2. Specific
objectives included the following: 1) assessing the
differentiation potential of individual types of complex
sentences as well as mean clausal density versus mean
length of utterance (MLU); 2) examining the role of task
(conversation or narration), and individual difference
factors (age and length of L2 exposure), on children’s
performance.

Complex Sentences in English
Complex sentences are sentences that are multi-clausal, as
opposed simple, single clause sentences. In complex
sentences, clauses are either joined through coordination
or embedding/subordination. The different types of
complex sentences that were examined in the present study
are illustrated in (1). For more information on these complex
sentence types, see Paradis et al. (2017) and Frizelle et al.
(2018). The system used for coding complex sentences in the
language samples for the present study is provided in
Section 2.

1) Complex sentence types
a) (The rabbit hugged the bear) and (the bear wagged her

tail). Coordinated Clauses
b) (The rabbit hugged the bear) and (smiled brightly).

Coordinated Clauses, matrix subject elided in second
clause

c) The bear wanted (to eat some honey). Sentential
Complement, nonfinite

d) The bear said (that she wanted to eat honey). Sentential
Complement, finite

e) The rabbit hopped away (after hugging the bear).
Adverbial Clause, nonfinite

f) The rabbit hopped away (after she hugged the bear).
Adverbial Clause, finite

g) The bear saw (the rabbit who hugged her) in the forest.
Relative Clause, object

h) The bear (who the rabbit hugged) ate the honey. Relative
Clause, subject

Complex Sentences in Production:
Monolinguals With TD and With DLD
Children learning English as their L1 do not use complex
sentences frequently in their naturalistic production during the
preschool years. For example, Diessel (2004) and Vasilyeva et al.
(2008) found that complex sentences comprised less than 10% of
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all sentences from ages 2; 0–4; 0, with use of complex sentences
increasing from a minimum of 1% at emergence to an average of
10–14% of all sentences by age 4; 0. In addition, Diessel suggested
that some early emerging complex sentences were not fully
productive but instead were likely based on memorized,
unanalyzed constructions. This suggestion is based on the
finding that the same verb frame for a complex sentence type
appeared multiple times, e.g., I want to + verb. Regarding
sequence of emergence, both Diessel (2004) and Vasilyeva
et al. (2008) found that sentential complement clauses were
used first, followed by coordinated clauses, adverbial clauses,
and then relative clauses. Importantly, this order of emergence
also corresponds to the relative frequency of complex sentence
types in children’s speech, that is, at all ages in the preschool
years, the frequency of sentential complements is higher than
relative clauses (Vasilyeva et al., 2008). This relative frequency
also corresponds to the distribution in caregiver speech in the
preschool years (Diessel, 2004).

Frizelle et al. (2018) conducted a large-scale study on the
production of complex sentences in language samples from
school age English L1 children from 4 years to adolescence.
They found that simple or single clause sentences were the
most common type across all ages, with use of multi-clausal
sentences, as measured by clausal density, growing after the
ages of 4–5 years, with growth stabilizing after age seven until
about 10 years of age. All complex sentence types were present
in the children’s samples, at least one token for each
participant, starting from age four. Regarding the
distribution of complex sentence types, the most frequent
was coordinated clauses, followed by sentences with
embedded clauses, e.g., sentential complement clauses,
adverbial clauses and relative clauses. Among embedded
clauses, adverbials were the most frequent among the
elementary school age children. Thus, the distribution of
complex sentence types seems to shift from the preschool to
the school age years, with sentential complements being the
most frequent for preschoolers, while coordinated clauses were
the most frequent for school age children.

Production of complex sentences also grows for English L1
children with DLD from preschool to late elementary school,
but they use complex sentences less frequently and make more
structural errors with them than their TD peers (Fletcher and
Frizelle, 2017). Studies with five- and eight-year-olds found
differences in the production of sentential complement clauses
between children with DLD and TD on elicitation tasks
(Eisenberg, 2004; Owen and Leonard, 2006). Hesketh (2004)
found that children with DLD showed increases in their use of
complex sentence types from the ages of 6–11 years, as
measured by elicitation and narrative tasks. However,
differences between English L1 children with TD and DLD
persist even toward the end of elementary school. Marinellie
(2004) found that 10-year-old children with DLD produced
complex sentences (coordinated clauses, adverbial clauses,
relative clauses and sentential complements) in a
conversation task less often than same age TD peers. A
longitudinal case study of a child with DLD showed a
similar distribution of complex sentence types as TD

children, but with a delay in emergence and lower
frequency of use (Schuele and Dykes, 2005). Studies using
sentence repetition tasks or expository language samples have
shown relative clauses to be good discriminators of children
with DLD among English monolinguals from early elementary
school to adolescence (Nippold et al., 2008; Riches et al., 2010;
Frizelle and Fletcher, 2014), also indicating that production of
complex sentences is a persistent area of difficulty for children
with DLD. Fletcher and Frizelle (2017) suggest that difficulties
with complex syntax could be a proximal cause of the
depressed academic outcomes often documented for
children with DLD. The association between facility with
complex syntax and reading comprehension in TD children
is consistent with this suggestion (Scott, 2009; MacKay et al.,
2021).

Complex Sentences in Production:
Bilinguals With TD and With DLD
In comparison tomonolingual English-speaking children, there is
less research on complex sentences in production among
bilingual children, with or without DLD. Paradis et al. (2017)
conducted a study on complex sentences with 187 five- and six-
year-old sequential bilinguals with English as their L2 and diverse
L1 backgrounds. Conversation and narrative samples were
analyzed for the use of simple and complex sentences, and for
different complex sentence types (sentential complement clauses,
coordinated clauses, adverbial clauses and relative clauses).
Results showed similarities and differences with the
developmental patterns of younger, English L1 speakers.
Similarities included the relative distribution of different
complex sentence types and a general increase in the use of
complex sentences along with increased exposure to English
(analogous to increase in age among monolinguals). A
difference was found in the proportion of complex sentences
used. These school-age L2 children, with an average of 17 months
of L2 exposure in school, used more complex sentences in their
language production than monolingual four-year-olds, as
reported in Diessel (2004) and Vasilyeva et al. (2008): 18% of
all complete sentences were complex in the language samples of
these L2 children (Paradis et al., 2017, p. 9). In Frizelle et al.
(2018), English L1 children in the age bands from 5 to 7 years
produced complex sentences as approximately 22–30% of all
utterances, which is more than the L2 children in Paradis et al.
(2017). But, considering the gap in length of exposure to English
between these bilinguals and monolinguals (less than 2 years vs.
5–7 years), the sequential bilinguals are not lagging far behind.
Taken together, these comparisons suggest that the acquisition of
complex syntax is a relative strength at the early stages of child L2
acquisition. It is possible that older age, i.e., cognitive and
linguistic maturity, at the onset of L2 acquisition, as well as
exposure to academic language in school, contributes to their
precocious development.

Cahill et al. (2020) also examined morphosyntax in
language samples from bilingual school age children
(7–11 years old) on expository and narrative tasks in
English. While their participants were simultaneous French-
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English bilinguals (children who were exposed to both
languages from birth), rather than sequential English L2
children from diverse L1 backgrounds, their results are
relevant to the present study. They examined MLU, clausal
density and wh-object constructions in the language samples
and found limited differences between bilinguals and
monolinguals; the most prominent differences they found
were based on age not language background. Therefore, as
with Paradis et al. (2017), this study suggests that syntactic
abilities could be a relative strength in bilingual speakers of
English. Findings from Scheidnes and Tuller (2019) also
support the notion of complex syntax as a relative strength
for L2 speakers with typical development. These researchers
examined clausal embedding as well as morphosyntactic errors
in conversational language samples from English L1-French L2
children and monolingual French L1 children with DLD, in
France. They found that there was greater overlap between the
bilinguals with TD and the monolinguals with DLD for
morphosyntactic errors than for clausal embedding. These
researchers note that ideal linguistic targets for
discrimination are those that emerge early in TD L2
acquisition, like clausal embedding/complex sentences.

Studies examining complex sentences in bilinguals with DLD
using naturalistic production tasks have been limited to date.
Some studies of narrative macrostructure and microstructure in
bilinguals with DLD have included analyses of syntactic
complexity (Squires et al., 2014; Tsimpli et al., 2016). Squires
et al. (2014) looked at the appearance of coordinating and
subordinating conjunctions (indexing the use of multi-clause
sentences) in the narratives of Spanish-English bilinguals with
TD and with DLD in kindergarten and in first grade. They found
that the TD group produced more of these conjunctions than the
DLD group at both time periods. In a study of nine-year-old
bilinguals with years of exposure to Greek as an L2, Tsimpli et al.
(2016) found that bilinguals with TD outperformed bilinguals
with DLD on the use of subordinate clauses. Meir et al. (2016)
conducted a study using a sentence repetition task with Russian
L1-Hebrew L2 children with TD and DLD. The children with
DLD showed unique error patterns with respect to complex
sentences such as, omission of subordinate and coordinate
conjunctions as well as simplification of relative clauses. This
study points to extra difficulties with complex sentences on the
part of bilingual children with DLD, consistent with naturalistic
production studies.

In sum, existing research on the naturalistic production of
complex sentences in bilinguals with TD and with DLD is limited
compared to the research with monolinguals. Nevertheless, the
relative strength of complex syntax use in the early stages of L2
acquisition and the findings to date on bilinguals with DLD
motivate further research into the differentiation potential of
complex sentence use in L2 production.

Clausal Density Versus Mean Length of
Utterance
Use of complex sentences in conversation or narrative production
can be measured using clausal density: how many clauses per

sentence on average (Frizelle et al., 2018) or by comparing the
proportion of simple vs. complex sentences used (Paradis et al.,
2017). In either case, this measure of growth in complex syntax is
focused on use of multi-clause sentences specifically. As such,
there is a difference between mean clausal density and MLU as a
measure of syntactic growth. MLU consists of the average
number of words or morphemes per utterance in a language
sample; therefore, MLU is a more general measure in that it
captures the addition of adjective or adverb phrases and
grammatical morphology to lengthen utterances/sentences,
rather than measuring the use of multiple clauses in particular
(cf. Frizelle et al., 2018; Cahill et al., 2020).

In monolinguals, MLU is a long-standing measure of overall
morphosyntactic ability and it correlates with age in the preschool
years until about age four (Brown, 1973; Miller and Chapman,
1981). After age four, MLU is not widely used in research with
monolinguals, but there is evidence that MLU does increase with
age throughout the elementary school years, and that it is
correlated with clausal density, which also increases (Frizelle
et al., 2018). Nippold et al. (2008) found that mean length of
turn (a general measure of morphosyntax like MLU)
differentiated between English adolescents with TD and DLD.
Nevertheless, Frizelle et al. (2018) found that clausal density
accounted for variance that MLU did not, indicating that they
do not measure identical morphosyntactic abilities. Turning to
bilinguals, Paradis and Kirova (2014) found that 4.5-year-old
English L2 children with diverse L1 backgrounds performed
closer to monolingual age-based expectations for a measure of
clausal density than for MLU on a narrative task. Thus, Paradis
and Kirova (2014)’s results also suggest that MLU and clausal
density measure different morphosyntactic abilities. By contrast,
Cahill et al. (2020) compared MLU with clausal density in
French-English bilinguals and monolinguals and found them
to have similar sensitivity to age. To date, the extent to which
MLU and clausal density differ between bilingual children with
TD and DLD has not been examined. Accordingly, we do so in
this study.

Language Sample Task Demands
Research with TD monolingual children has revealed that they
use morphosyntax differentially according to how cognitively
demanding a language production task is. Conversation tasks are
considered less demanding than narrative tasks and expository
discourse tasks are possibly the most demanding. Westerveld and
Vidler (2016) compared five- to eight-year-old children’s MLU
from four different language production tasks (conversation,
personal narrative, fictional narrative retell, and expository)
and found that children’s MLU was lower for conversation
than for the other tasks. Both MLU and syntactic complexity
have been found to be higher on narrative than conversation tasks
in TD adolescents; moreover, monolinguals with DLD were
better differentiated from their TD peers on an expository
than a conversation task (Nippold et al., 2008; Nippold et al.,
2014). Similar research with TD bilinguals is more limited and
findings are mixed. Cahill et al. (2020) found that clausal density
and MLU were relatively equal with respect to growth according
to age for simultaneous bilinguals, but both were higher on an
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expository than a narrative task, in line with expectations based
on task demands. By contrast, Paradis et al. (2017) found that
sequential bilinguals used more complex sentences in a
conversation than a narrative task; in other words, in the
reverse of expectations based on task demands. This difference
could be due to the bilinguals in Cahill et al. (2020) being older
and having longer exposure to English than the bilinguals in
Paradis et al. (2017); in other words, the expected task effects
might emerge more clearly as cognitive maturity and linguistic
proficiency in the language of testing increases. Currently, it is
unknown how task demands might affect production of complex
sentences in bilinguals with DLD; therefore, we examine this in
the present study.

Sources of Individual Differences in
Bilinguals With TD and DLD
There is a growing body of research showing that factors such as
L1 typology, age, input quality and quantity and family socio-
economic status predict variation in bilingual children’s
acquisition of their L1 and their L2 (for reviews, Unsworth,
2016; Armon-Lotem et al., 2019; Paradis et al., 2021). In
comparison to the studies with bilingual children with TD,
there have been fewer studies exploring sources of individual
differences in bilinguals with DLD (Blom and Paradis, 2015;
Altman et al., 2016; Govindarajan and Paradis, 2019). In Blom
and Paradis (2015), an English inflectional morphology task was
administered to school-age sequential bilinguals with TD and
with DLD. Older age at testing predicted better performance on
the task for both participant groups. In contrast, longer exposure
to L2 English in school predicted better performance for the TD
bilinguals but not for bilinguals with DLD. TD bilinguals’
performance on the task also showed they were better able to
transfer knowledge from their L1 to their L2 than the bilinguals
with DLD. Similarly, Altman et al. (2016) noted that longer
exposure to the L2 (Hebrew) was associated with higher
MLUs for English-Hebrew bilingual preschoolers with TD, but
not with DLD. Govindarajan and Paradis (2019) found that age
and input factors differentially affected the narrative task
performance of sequential bilinguals with TD and DLD, aged
5–7 years old. They found that older age at testing predicted
higher MLUs for bilinguals with DLD; whereas, longer exposure
to English andmore richness in the English environment at home
(quality and quantity of L2 input) predicted higher MLUs and
better narrative macrostructure for the bilinguals with TD. Taken
together, these studies point to L2 input factors having less impact
on bilinguals with DLD than with TD. Blom and Paradis (2015)
suggested that bilingual children with DLD might be less able to
make effective use of their L2 input because of the verbal memory
and processing limitations that most children with DLD have
(e.g., Leonard, 2014). Following this line of research, we examine
the influence of individual differences in age and length of L2
exposure on the children’s production of complex sentences.

The Present Study
English L2 children from diverse L1 backgrounds, with TD (L2-
TD) and with DLD (L2-DLD), participated this study. Children

were 5–7 years of age and were attending English medium schools
in English majority language cities in Canada. L2-TD and L2-
DLD were matched groupwise for length of L2 exposure, age at
testing and general English L2 proficiency, as indexed by
receptive vocabulary. Children produced a conversation and a
narrative language sample, and these were examined for the use of
simple and complex sentences, complex sentence types, clausal
density and MLU. Parent interviews yielded information on
individual difference factors, age at testing and length of L2
exposure. Our primary objective was to determine whether
sequential bilinguals with TD could be distinguished from
bilinguals with DLD by their use of complex sentences in
naturalistic production at the early stages of L2 acquisition.
The following research questions guided our analyses:

1) Does group membership (L2-DLD or L2-TD) predict the
frequency of sentence types produced while controlling for
length of L2 exposure? Sentence types include simple vs.
complex as well as the different types of complex sentences.

2) Does group membership (L2-DLD or L2-TD) predict overall
clausal density and MLU while controlling for length of L2
exposure? Does the same pattern hold for clausal density
and MLU?

3) Is there a difference between production of complex sentences
in conversational versus narrative language samples? Is this
the same for both groups?

4) How does individual variation in age and length of L2
exposure predict the use of complex sentences? Does the
relative influence of these factors differ between groups?

METHODS AND MATERIALS

Participants
Participants were 63 sequential bilinguals with diverse L1
backgrounds who were acquiring English as their L2 in
Canada (L1s � Arabic, Assyrian, Cantonese, Chinese,
Gujarati, Hindi, Mandarin, Punjabi, Somali, Spanish, Urdu
and Vietnamese). Children had foreign-born parents who were
L2 speakers of English. Thirty-five percent of the children were
also foreign-born. According to parent report, the Canadian-
born children were not consistently exposed to English until
they started a preschool or school program. To verify that the
Canadian-born children had not received substantial exposure
to English, such that they may have had more advanced
language abilities, we compared the receptive vocabulary
and clausal density scores (detailed below) of children who
were Canadian-born and foreign-born. There was no
significant difference in scores across these groups of
children and the effect sizes were negligible (for receptive
vocabulary: W � 426, p � 0.56, d � −0.05; for clausal
density: W � 424, p � 0.54, d � 0.006). Accordingly, we
combined the Canadian-born and foreign-born children
into a single group of child L2 learners. Children’s overall
length of exposure to English (the L2) averaged 23 months (SD
� 9.65 months). Children were, on average, aged 5; 7 (SD � 5.35
months) at the time of data collection.
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The children in this sample were divided into two groups: 1)
those who had typical language development (L2-TD, n � 42) and
2) those who were identified as having developmental language
disorder (L2-DLD, n � 21). The children in the L2-TD group were
recruited through schools as well as through agencies who
support newcomer families. They were all attending regular
kindergarten (first year of school) or Grade 1 classes, with no
history of special education placements or diagnoses of
developmental difficulties or delays, according to parental
report. The children in the L2-TD group were selected from a
larger sample of children to groupwise match with the children in
the L2-DLD group on the basis of L2 exposure and age (Table 1).
Groupwise matching consisted of Wilcoxon signed-rank tests as
well as effect size calculations (Kover and Atwood, 2013). Results
in Table 1 show non-significant pairwise tests as well as effect size
differences of 0.20 or lower (small). Both of these results indicate
groupwise equivalencies for age and L2 exposure. Equivalencies
for L2 receptive vocabulary abilities were artifactual, see
Vocabulary Task in Section 2.2 below.

The children in the L2-DLD group were referred to our
research team by registered speech-language pathologists who
were working with these children, either by providing individual
support or through school-based group programs. Since children
were referred from several programs, the speech-language
pathologists did not rely on a single assessment measure, but
instead, assessments were based on a variety of standardized
assessment instruments. Notably, all assessment techniques had
been approved by the health district for use in the identification of
DLD. The inclusion and exclusion criteria were clearly detailed to
all speech-language pathologists who referred children to this
study. To be included in the L2-DLD group, children needed to
exhibit language impairment and to be L2 learners of English.
Children were excluded from the L2-DLD group if they had
hearing impairment, autism spectrum disorder, acquired
neurological damage, or clinically significant cognitive
limitations (e.g., Down Syndrome). In addition, all referring
speech-language pathologists were aware of the issue of over-
identification of language impairment in bilingual children and
worked regularly with bilingual children. Consequently, all
considered the presence of language impairment in the
children’s L1 as part of their assessment, even if this was done
informally, and all were cautious in their interpretations of
performance on standardized tests in English, i.e., not relying
uncritically on monolingual norm-referencing. We also asked
parents about their child’s L1 abilities and developmental history,
using the Alberta Language and Development Questionnaire
(ALDeQ). Children in the L2-TD group obtained a

significantly higher score on this parent interview protocol
than children in the L2-DLD group, suggesting that the L2-
TD group reached developmental milestones earlier and had
higher L1 abilities than children in the L2-DLD group.
Further, all children in the L2-DLD group had ALDeQ total
scores at least −1.25 standard deviations below the expected
mean, which suggests that the child’s L1 development profile
is more consistent with children who have DLD (Paradis et al.,
2010). The ALDeQ score information is included in Table 1 and
acts as a confirmation of the diagnosis of children in the L2-DLD
group. Notably, this is the one measure in Table 1 where the
groups are not equivalent. For more information about this
measure, see the ALDeQ details provided in the Parent
Interview section of Section 2.2.

It is worth noting that this sample of children contains an
overlapping, but not identical sample, to those in some previous
studies (e.g., Paradis et al., 2013; Blom and Paradis, 2015;
Govindarajan and Paradis, 2019). Crucially, the previous studies
did not consider syntactic development in L2-learning children
with DLD and instead focused on other linguistic sub-domains,
such as inflectional morphology and narrative structure.

Procedures
Language Samples. Children provided two language samples and
were tested either at home or at school by a graduate or senior
undergraduate student in the Department of Linguistics at the
University of Alberta. One sample was a spontaneous
conversation task lasting 15–20 min, where the child conversed
with the research assistant. During the conversation, the
emphasis was placed on creating a naturalistic conversation
with a focus on encouraging the child to talk; research
assistants were trained to follow the child’s interests and to
ask open-ended follow-up questions. To assist with asking
open-ended questions, research assistants were provided with
a list of guiding questions that could be used to encourage the
child to speak and to elicit detailed responses (e.g., describe a
favorite tv show or how to play a favorite game). The second
sample consisted of the six stories from the Edmonton Narrative
Norms Instrument (ENNI, Schneider et al., 2005). This story-
generation narrative task requires children to produce narratives
based on wordless picture books. Children are first shown the
book in a manner that the research assistant cannot view the
pictures. While looking at the book a second time (again, with the
pictures out of view of the research assistant), the children told
the research assistant the stories. Both the conversation sample
and the narrative sample were transcribed using the CHAT
system (MacWhinney, 2000; www.childes.psy.cmu.edu).

TABLE 1 | Groupwise matching of TD and DLD groups based on age, exposure, L2 vocabulary and ALDeQ score.

Measure L2-DLD L2-TD Wilcoxon Cohen’s d

L2 exposure (months) 24 (13) 23 (8) W � 429.5, p � 0.99 d � 0.12
Age (months) 67 (5) 68 (6) W � 464.5, p � 0.74 d � 0.11
PPVT standard scores 89 (12) 91 (16) W � 489, p � 0.49 d � 0.11
ALDeQ Total 0.45 (0.13) 0.79 (0.11) W � 721.5, p � 0.000000002 d � 2.87

Note: PPVT � Peabody Picture Vocabulary Test. ALDeQ � Alberta Language and Development Questionnaire. Groups are matched for age, L2 exposure and L2 vocabulary. Groups are
not matched for ALDeQ, which was expected. W � result of Wilcoxon pairwise test, p � significance level for pairwise test, d � effect size for pairwise comparison.
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Transcription interrater reliability for the larger corpus from
which these data were drawn was 88–97% (Paradis et al.,
2017, for details).

Coding of Complex Syntax. Sentences were extracted from the
language sample transcripts and entered into a dataframe.
Sentences were defined as an utterance with at least one main
verb or a be-copula. This led to a corpus of 10,786 sentences with
each child in the L2-TD group contributing an average of 181
sentences (SD � 70.47, range � 69–412) and each child in the L2-
DLD group contributing an average of 151 sentences (SD � 35.14,
range � 80–217). As a first step, sentences were classified as either
simple or complex. Complex sentences were those that had two or
more clauses, signaled by at least two main verbs, or one main verb
and one be-copula. Next, clauses within the complex sentences
were classified for clause type: coordinated clause (COR), sentential
complements (SC), adverbial clause (AC), relative clause (RC), and
ambiguous (AMB). We included both finite and nonfinite
dependent clauses in our tallies and we did not differentiate
between them in this study. Ambiguous sentences were those
containing two main verbs, indicating that they were attempts
at complex sentences, but were difficult to classify, such as and then
him jump balloon fly away (L2-TD group, Arabic L1, 18 months of
exposure to English). In this example, the child could have been
attempting a coordinated clause or an adverbial clause. Additional
sample sentences for each clause type can be found in Table 2.

In classifying sentences as simple or complex or in identifying
the types of complex clauses, we did not consider if the sentence
was grammatically correct. Morphological errors (e.g., him for he,
or omission of verbal morphology), as well as lexical choice errors,
were not coded. This was decided because our focus was on the
production of complex syntax, and not onmorphological or lexical
accuracy. The presence of morphological and lexical errors did not
impede the classification of sentence types, including the
ambiguous category. It is also important to note that some
complex sentences contained multiple clauses, i.e., more than
two clauses. Thus, the tally of each complex clause type was
greater than the number of complex sentences overall in this

study. For example, consider the utterance if you get a star then
you will find a door and then you will get it (L2-TD group, Chinese
L1, 20months of exposure to English). This example was counted
as one complex sentence for the main count of complex sentences
and, given that it is a three-clause sentence, it was counted once as
containing an adverbial for “if you get a star” and once as
containing a coordinated clause for “and then you will get it”. A
final note about our coding pertains to reliability, for the larger
participant sample from which these data were extracted (TD and
DLD), coding interrater reliability was 98% for simple sentences
and ranged from 86 to 99% for complex sentences (Paradis et al.,
2017, for more details).

Parental Interview. Parents participated in an oral interview
with a research assistant, with the assistance of an interpreter
when needed. Interviews were conducted in the parents’ home.
The interviews included a questionnaire on children’s input and
experiences with the L1 and the L2 (Alberta Language
Environment Questionnaire, ALEQ, Paradis, 2011). For the
purposes of this study, responses were used to estimate the
child’s overall length of exposure to English (in months). No
other information from this questionnaire was included. Parents
also completed a second questionnaire, as part of the oral
interview, the Alberta Language Development Questionnaire
(ALDeQ, Paradis et al., 2010). This questionnaire includes
questions about children’s early language milestones, current
L1 abilities, behaviour and activity preferences and family
history. This questionnaire was designed to assist in
assessment with sequential bilingual children (Paradis et al.,
2010; Paradis et al., 2013). The scoring system yields a total
proportion score between 0 and 1.0, where lower scores indicate
delays and difficulties in L1 acquisition as well as possible family
history. In this study, the L2-DLD group showed significantly
lower ALDeQ scores than the L2-TD group (Table 1).

Vocabulary Task. Children were administered the Peabody
Picture Vocabulary Test to estimate receptive vocabulary size
(PPVT-III, Dunn and Dunn, 1997). For the purposes of this
study, the PPVT was used as a measure of general L2 proficiency.

TABLE 2 | Examples of complex sentences by group.

Clause type Example
from L2-TD group

Example
from L2-DLD group

Coordinated Mrs. Smith reads us a story and we sit down quietly. (Arabic L1,
16 months of exposure to English)

We get some pizza and we eat some. (Arabic L1, 14 months of
exposure to English)

Coordinated, matrix
subject elided

The papa elephant came and saw-ed the sister elephant. (Punjabi L1,
17 months of exposure to English)

I go to gym and run really fast. (Punjabi L1, 17 months of exposure to
English)

Sentential complement,
nonfinite

We need to clean up. (Cantonese L1, 24 months of exposure to
English)

The cow want to pick it up. (Cantonese L1, 21 months of exposure to
English)

Sentential complement,
finite

I don’t think I have one of those. (Spanish L1, 21 months of exposure to
English)

They say they only have to pay five dollars. (Spanish L1, 22 months of
exposure to English)

Adverbial, nonfinite Then the bunny run-ed to get the bunny doctor. (Punjabi L1, 34months
of exposure to English)

NA

Adverbial, finite I didn’t play baseball in Columbia because my friend has a dog.
(Spanish L1, 19 months of exposure to English)

When I be 10, I’ll have a camera. (Spanish L1, 19 months of exposure
to English)

Relative, subject There’s a moon that can talk. (Mandarin L1, 28 months of exposure to
English)

And there’s a big helicopter that coming. (Mandarin L1, 37 months of
exposure to English)

Relative, object Sometimes I eat the food that my mom is cooking. (Spanish L1,
21 months of exposure to English)

Then rabbit was eating all the food that he took for him’s picnic.
(Spanish L1, 22 months of exposure to English)

Note: DLD � developmental language disorder; TD � typical development.
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We chose to examine general L2 proficiency as part of our sample
description because this is important for determining if complex
syntax represents a particular area of weakness for children who are
learning English as a L2 andwho also haveDLD. The extent to which
the two groups differed on vocabulary was examined when we
compared the two groups as part of our group matching process.
Notably, we did not explicitly select the children in the L2-TD group
tomatch those in L2-DLD group based on PPVT scores. However, as
it turns out, there were no group differences between the L2-TD and
L2-DLD groups on this measure (Table 1). The finding of similarity
between children with TD and DLD for vocabulary aligns with past
findings for monolingual (Gray et al., 1999) and bilingual (Anaya
et al., 2018) samples of children.

RESULTS

Our results section is organized into three sections. The first
section addresses our first research question, which asked
whether there are group differences in the frequency of the
sentence types produced by each group when length of
exposure to the L2 is taken into consideration. In this section,
we present descriptive results of the frequency of sentence types,
which are tallied across the narrative and conversation task. We
also give the results of linear regression analyses testing whether
group membership (L2-DLD or L2-TD) was significantly related
to the frequency with which these different sentence types were
produced. The second section addresses our second research
question, which asked if there were group differences in the
overall clausal density and MLU between the L2-DLD and L2-
TD group when length of exposure to the L2 is taken into
consideration. We also considered whether the observed group
difference was greater for clausal density than for MLU. Again, we
tallied across the two tasks. We used linear regression to determine
if group membership (L2-DLD or L2-TD) was significantly related
to children’s clausal density andMLU scores. The last section of the
results addresses our third and fourth research questions, which
asked: 1) if there were differences in the number of complex
sentences produced when children were completing the
narrative compared to the conversation task, and if these
differences were the same for both the L2-DLD and L2-TD
groups; and 2) if there were individual differences in complex
syntax use related to age and length of L2 exposure, and if the
individual differences were different for the L2-DLD group and L2-
TD group.We conducted a series of mixed effect logistic regression
analyses where the outcome variable was a binary variable
(sentence was simple or complex). In these analyses, task, age
and length of L2 exposure were included as fixed effects. Interaction
terms were also included for group (L2-DLD or L2-TD) and each
of the aforementioned fixed effects. More details about each
analysis are provided within each specific section.

Simple and Complex Sentences Across
Groups
To address research question (1), we first considered the
number of simple and complex sentences produced by each

group. The tally for simple and complex sentences was done
across both tasks and summed to produce a single score for
each sentence type. The children in the L2-DLD group
produced an average of 128.62 simple sentences and 19.43
complex sentences, thus, 13%, on average, of the utterances
produced by children in the L2-DLD group were complex
sentences. The children in the L2-TD group produced an
average of 147.79 simple sentences and 28.10 complex
sentences, thus, 16%, on average, of the utterances
produced by children it the L2-TD group were complex
sentences. Figure 1 illustrates the use of simple and
complex sentences by each group. The average raw counts
for simple and complex sentences, along with the average
number of each complex clause type (adverbial clauses,
relative clauses, sentential complement clauses, coordinated
clauses), are provided in Table 3. In inspecting the results in
Table 3, it is important to remember that, as described in the
Section 2.2, the sum of the complex clause types is greater than
the number of complex sentences because some complex
sentences contained more than two clauses.

To statistically evaluate if group membership (L2-DLD or L2-
TD) was related to the number of simple and complex sentences
produced, we conducted linear regression analyses. The first
analysis had the number of simple sentences produced as the
outcome variable, months of exposure to English (continuous) as
a control variable and group membership (categorical) as the
variable of interest. The second analysis had the number of
complex sentences produced as the outcome variable, months
of exposure to English as a control variable and group
membership as the variable of interest. We opted to use this
regression technique over t-tests to evaluate group differences in
the number of sentences produced because past research has
suggested that length of exposure to the L2 is a key variable in the
development of complex syntax, at least for children with typical
language development (Paradis et al., 2017). Thus, it was
important to account for the influence of length of L2
exposure when testing for group differences because our study
includes children with a range in their length of L2 exposure, even
though the groups were matched for average length of L2
exposure.

We found that group membership (i.e., L2-DLD or L2-TD)
was significantly related to the number of complex sentences that
these children produced, but not to the number of simple
sentences produced. Table 4 presents the results from the full
models which included both group (L2-DLD or L2-TD) as the
variable of interest and length of exposure as a control variable. In
evaluating these results, we conducted nested model comparisons
that compared a model with length of exposure and one without.
For simple sentences, the inclusion of exposure did not
significantly improve the extent to which the data was
explained [F (1) � 0.83, p � 0.67]; however, in the simpler
model, group membership remained a non-significant factor in
the number of simple sentences produced by children (p � 0.14,
from the model without exposure). For complex sentences, the
inclusion of exposure resulted in a better model for explaining the
data [F (1) � 5.67, p � 0.02]. Linear regression analysis was
completed using the base package in R (Version R-3.6.1).
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Standardized beta coefficients were calculated using the lm. beta
package in R and have been included in Table 4 (Behrendt, 2014).

As a next step in examining children’s use of complex
sentences, we considered the number of each complex clause
type produced by the children in this study. For each complex
clause type, we summed across the narrative and conversation
task for one combined score. A summary of these counts is
provided in Table 3. A visualization of the proportion of these
clause types out of the total number of complex clauses by group
is provided in Figure 2.

To examine if the distribution of these clause types varied
between the L2- DLD and L2-TD groups, we conducted a
permutational multivariate analysis of variance
(PERMANOVA). PERMANOVA was selected because it is

designed for use with count data, like the number of each
clause type in this study (Anderson, 2017). The Bray-Curtis
index of dissimilarity was used for this analysis. The
PERMANOVA results are based on 10,000 permutations. This
analysis was completed using the vegan package in R (Oksanen
et al., 2020). The PERMANOVA results converge with that of the
linear regression results above, suggesting that the production of
complex syntax is significantly different between the L2-TD and
L2-DLD groups [F (1) � 2.34, p � 0.05]. Figure 3 illustrates the
extent to which each clause type is influencing this main effect.
This figure is based on multidimensional scaling (MDS), in this
case non-metric scaling. In trying to conceptualize each MDS, it
can be helpful to note that each MDS is conceptually similar to
the principal components in a principal components analysis.

FIGURE 1 | The number of simple (A) and complex sentences (B) produced by children in each group across the conversation and narrative task. 1) The scale is
different for the two figures, as children produced more simple than complex sentences on the language production tasks; 2) The thick black line represents the median
for each group, the colored rectangle is the interquartile range; and the grey shape represents the distribution of all data points, with greater width indicating a higher
frequency of data points in that region.

TABLE 3 | Distribution of simple and complex sentences and clause type and by group.

Sentence/Clause type L2-DLD mean (SD,
range)

L2-TD mean (SD,
range)

Simple sentences/1 Clauses 128.62 (29.12, 67–180) 147.79 (54.62, 67–296)
Complex sentences/≥2 Clauses 19.43 (9.32, 1–36) 28.10 (16.63, 2–91)
Sentential complement clauses 13.38 (7.22, 1–29) 17.26 (11.29, 0–65)
Coordinated clauses 6.04 (4.32, 1–14) 11.36 (9.02, 0–39)
Adverbial clauses 3.76 (4.92, 0–18) 7.88 (8.75, 0–42)
Relative clauses 2.14 (2.76, 0–9) 3.40 (3.63, 0–16)
Ambiguous 0.67 (1.39, 0–3) 0.76 (0.91, 0–5)

Note: DLD � developmental language disorder; TD � typical development. The numbers in this table are the average raw counts for each sentence or clause type produced by each group.
The sum of the mean for the number of each complex clause type is greater than the mean of complex sentences because some complex sentences contained more than two clauses.
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Thus, each MDS is a mathematical combination of the four
complex clause types into two dimensions. The positioning
and direction of the arrows indicate the extent to which each
of the four complex clause types included in the analysis pattern
together in determining the relative distance between
observations. Thus, Figure 3 illustrates that coordinated,
relative and adverbial clauses pattern together within this data
set. Sentential complement clauses are distinct from these other
sentence types. Furthermore, the slight downward trend among
the points, representing the complex syntax use of children within
the L2-TD group (the red points), suggest that the collection of

coordinated, adverbial and relative clauses are particularly
relevant for understanding differences in the production of
complex sentences between the L2-TD and L2-DLD groups.
Interestingly, despite these differences, the ranking of the most
frequent to least frequent clause type was the same for both
groups: sentential complement clauses > coordinated clauses >
adverbial clauses > relative clauses.

Clausal Density and MLU Across Groups
To further investigate complex sentence use, we examined
children’s use of complex sentences using two additional

TABLE 4 | Linear regression results testing whether group membership is related to the production of simple and complex sentences.

Outcome variable Predictor variable Standard error Standardized β t-value p-value

Simple Sentences Group (DLD or TD) 12.81 −0.20 −1.55 0.13
Exposure 0.63 0.12 0.91 0.37

Complex Sentences Group (DLD or TD) 3.78 −0.29 −2.43 0.02
Exposure 0.19 0.28 2.38 0.02

Note: DLD � developmental language disorder; TD � typical development; MLU � mean length of utterance in words; TD is the reference level in each model.

FIGURE 2 | Proportion of complex clauses by type and by group. Note: TD � typical development; DLD � developmental language disorder; Coor � coordinated
clauses; RC � relatives clause; Adv � adverbial clauses; SC � sentential complement clauses; Ambi � ambiguous clauses.
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measures of syntax: 1) clausal density and 2) mean length of
utterance (MLU). Clausal density was tallied across the
conversation sample and the narrative task, as a ratio of the
total number of clauses divided by the total number of sentences
(cf. Frizelle et al., 2018). We calculated this ratio by adding the
total number of clauses [which included simple sentences, the
main clause within complex sentences and all additional clauses
(embedded and coordinated) within the complex sentences]. This
total was then divided by the number of sentences to yield a
clausal density score for each child. In this way, a score of 1.0
indicates that the child produced only simple sentences. We
calculated two clausal density scores, one that included
sentential complement clauses and one that excluded this
complex clause type. This second clausal density score was
tallied because of the results of the PERMANOVA, which
suggested coordinated, adverbial and relative clauses might be
particularly relevant for differentiating between L2-TD and L2-
DLD. MLU was counted in words across the two tasks. MLU was
calculated in CLAN for all the utterances in each child’s language
sample, following the usual procedures (MacWhinney, 2000).
Table 5 presents the clausal density scores (with and without
sentential complement clauses), as well as the MLU scores,
by group.

To statistically evaluate if children in the L2-DLD group
showed differences in these measures compared to the L2-TD
group, we conducted three linear regression analyses (one

with clausal density with sentential complement clauses, one
with clausal density without sentential complement clauses,
and one with MLU as the outcome variables). For each
analysis, there were two predictor variables: months of
exposure to English (continuous) was a control variable
and group membership (categorical) was the variable of
interest. As was the case for our analysis of simple and
complex sentence counts, we opted to use this regression
technique over t-tests to evaluate group differences for these
measures because past research has suggested that length of
exposure to the L2 is a key individual difference variable in the
development of complex syntax, at least for children with
typical language development (Paradis et al., 2017). This set of
regression analyses indicated that the L2-TD group produced
utterances with a higher clausal density than the L2-DLD

FIGURE 3 | PERMANOVA results for complex clause type. Notes: MDS1 �Multidimensional scaling ordinate 1; MDS2 �Multidimensional scaling ordinate 2; TD �
typical development; DLD � developmental language disorder; Coor � coordinated clauses; RC � relatives clause; Adv � Adverbial clauses; SC � sentential complement
clause.

TABLE 5 | Clausal density and MLU by group.

Measure L2-DLD mean (SD,
range)

L2-TD mean (SD,
range)

Clausal density 1.17 (0.08, 1.00–1.34) 1.21 (0.09, 1.02–1.41)
Clausal density without SC 1.08 (0.06, 1.00–1.28) 1.12 (0.07, 1.01–1.36)
MLU (words) 4.64 (0.78, 2.45–5.59) 4.86 (0.99, 2.64–6.79)

Notes: DLD � developmental language disorder; TD � typical development; MLU �mean
length of utterance, measured in words; SC � sentential complement clauses.
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group (Figure 4). Clausal density calculated without sentential
complements yielded somewhat greater group differences, as
shown by the model results in Table 6 and the visualization in
Figure 4. There was no significant difference in the MLU between
these two groups, which is expected given how similar the means
were for this measure. Table 6 presents the results from the full
models which included both group (L2-DLD or L2-TD) as the
variable of interest and length of exposure as a control variable. In
evaluating these results, we conducted nested model comparisons
that compared a model with length of exposure and one without.
The inclusion of exposure resulted in better models for explaining
these data (for clausal density with sentential complement clauses,
F (1) � 8.15, p � 0.006; for clausal density without sentential

complement clauses, F (1) � 6.00, p � 0.02, and for MLU, F (1) �
4.70, p � 0.03).

Sources of Individual and Task-Based
Differences
To investigate sources of individual and task differences in
complex sentence use, we conducted mixed effect logistic
regression analyses. This technique was chosen because it has
several advantages. One advantage is robustness, which is
especially important in this case where we have unequal
observations between groups and small samples (Baayen,
2008). An additional benefit is that mixed effect models allow

FIGURE 4 | Clausal density by group. The clausal density measure in the (A) was calculated across all complex clause types, whereas, sentential complement
clauses were omitted from the clausal density measure in the (B). Note: The thick black line represents the median for each group, the colored rectangle is the
interquartile range; and the grey shape represents the distribution of all data points, with greater width indicating a higher frequency of data points in that region.

TABLE 6 | Linear regression results testing whether group membership is related to clausal density and MLU.

Outcome variable Predictor variable Standard error Standardized β t-value p-value

Clausal Density Group (DLD or TD) 0.02 −0.25 −2.134 0.04
Exposure 0.001 0.34 2.87 0.01

Clausal Density without SC Group (DLD or TD) 0.02 −0.28 −2.377 0.02
Exposure 0.001 0.29 2.450 0.02

MLU (words) Group (DLD or TD) 0.24 −0.14 −1.12 0.27
Exposure 0.01 0.27 2.17 0.03

Note: DLD � developmental language disorder; TD � typical development; MLU �mean length of utterance, measured in words; TD is the reference level in each model; SC � sentential
complement clauses.
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for random variation inherent within the sample to be
incorporated into the analysis. That is, each participating child
has unknown properties that will influence their performance in
any study. Accordingly, it is preferred to account for this random
variation by including random effect variables in the analysis. In
this study, we included child as a random effect in all models. The
outcomemeasure was a binary variable: whether the sentence was
simple (false) or complex (true). Models were created using the
lme4 package in R (Bates et al., 2019).

We started with a data frame that included both the L2-TD and
L2-DLD children. Childwas themodel random effect, and the fixed
effects were group (L2-TD or L2-DLD), task (narrative or
conversation), L2 exposure in months (continuous) and age in
months (continuous). Because previous research has suggested that
individual difference factors may not influence L2 development for
children with DLD in the same manner as has been observed for
children with TD (e.g., Blom and Paradis, 2015), we also included
interaction terms in our model. Specifically, we included an
interaction term for Group and each of the other fixed effect
variables. This analysis revealed a significant interaction between
task (narrative/conversation) and group (DLD or TD), which
suggested a stronger influence of task for the L2-TD group than
the L2-DLD group. There was also a significant interaction for age
and group (DLD or TD), which suggested that age was a stronger
influence in complex syntax use for the L2-DLD group than the L2-
TD group. There was no significant interaction between exposure
to English and Group (DLD or TD) (p � 0.67) and, accordingly,
this interaction was dropped from the reported model. The results
of this analysis are presented in Table 7.

Given the interactions, we opted to follow up by modeling
each group separately to determine the sources of individual
differences and task effects for each group. For each of the
separate analyses, we started with a full model that overfit the
data and used the technique of backwards elimination to remove
predictors that were not significant in a stepwise fashion. The
fixed effect variables were task (narrative or conversation), L2
exposure in months (continuous) and age in months
(continuous). The results of this logistic regression analyses
are presented in Table 8. Results showed that the L2 children
with DLD were more likely to use complex sentences if they were
older. When modelled separately from the L2-TD group,
exposure to English and task were not significantly related to

complex syntax use within the L2-DLD group. In contrast, the L2
children with TD were more likely to use complex sentences if
they had been learning English longer and were completing the
conversation as opposed to the narrative task. When modelled
separately from the L2-DLD group, age was not significantly
related to complex syntax use within the L2-TD group.

DISCUSSION

Over-identification of language disorder among bilingual
children with TD is a risk factor in assessment. One strategy
for improving assessment accuracy with bilingual children is to
determine which linguistic subdomains are areas of particular
weakness for bilingual children with DLD, in reference to their
TD bilingual age peers. Therefore, in this study we sought to
determine if the use of complex sentences in naturalistic
production could potentially differentiate between school-age
sequential bilinguals with TD and with DLD at the early
stages of L2 acquisition. The rationale for examining complex
sentences was based on the relative strength of this subdomain,
compared to morphology, in English L2 acquisition of TD
bilinguals on one hand, and the relative weakness of this
subdomain for monolinguals with DLD on the other.
Following Scheidnes and Tuller (2019), we hypothesized that
complex syntax could be a likely domain for identifying
differences between bilingual typical and atypical learners.
Accordingly, 63 English L2 children aged 5–7 years with TD
and DLD were administered a conversation and narrative task.
The L2-TD and L2-DLD groups were matched for age, length of
L2 exposure and general L2 proficiency (receptive vocabulary
size). Language samples from both tasks were coded and analyzed
for the use of complex versus simple sentences, for the
distribution of complex sentence types, for clausal density and
MLU. Task type, as well as age and L2 exposure, were examined as
sources of individual differences.

Comparing the Use of Complex Sentences
Between L2-TD and L2-DLD
Regarding our first research question, in combined data from
both tasks, differences were found between L2 children with TD

TABLE 7 | Logistic regression results examining individual differences in complex syntax use with the full sample combined and where the outcome variable was a binary
variable (simple or complex sentence).

Variance SD Standard error z-value p-value

Random effect
Child 0.17 0.41 — — —

Fixed effects
Group — — 0.14 0.25 0.81
Age — — 0.07 0.55 0.58
Exposure to english — — 0.06 2.59 0.01
Task — — 0.06 4.93 0.0000008

Interactions, fixed effects
Group * Age — — 0.14 2.02 0.04
Group * Task — — 0.12 −4.36 0.00001

Note: Task � conversation or narrative task. The narrative task is the reference level.
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and with DLD for production of complex sentences; namely, the
L2-TD group used more complex (multi-clause) sentences than
the L2-DLD group, whereas, the groups did not differ in their use
of simple (single clause) sentences. The relative frequency of
complex clause types was similar between the groups; specifically,
frequency of use was in the following order: sentential
complements > coordinated clauses > adverbial clauses >
relative clauses (Table 3 and Figure 2). However, the
PERMANOVA analysis showed that the use of coordinated
clauses, adverbial clauses and relative clauses patterned
together in complex syntax use, and that these clause types
may be particularly important for understanding between-
group differences. In contrast, sentential complement clauses
were shown to be distinct from the other complex clause
types, and to be less important for understanding between-
group differences. As it turned out, production of sentences
with sentential complement clauses did not differ substantially
between these groups. This is evidenced by examining the clausal
density measures. There were larger group differences between
the L2-TD and L2-DLD groups for mean clausal density
excluding sentences with sentential complement clauses
compared to mean clausal density including all four complex
sentence types (Table 6 and Figure 4).

These results indicate that there are parallels between
monolinguals and bilinguals with TD and DLD in that the
production of complex sentences is an area of weakness for
school-age children with DLD, whether English is their L1 or
L2. Furthermore, Marinellie (2004) found that monolingual
school age children with DLD were able to produce a full
range of complex sentences, but they used them less
frequently than their TD peers. In this study of child L2
speakers, we also found that children with DLD appeared to
have acquired the different complex sentence types, but did not
use them as often in naturalistic language production. Marinellie
(2004) suggests that this might point to processing deficits, as
opposed to syntactic representation deficits, as the source of the
problem for children with DLD. Future research is needed to
understand this further. Finally, with respect to the frequency
distribution of different complex clause types, the order is similar
to what has been reported for preschool monolingual English
children (Diessel, 2004; Vasilyeva et al., 2008). However, it is
slightly dissimilar to what has been reported for school-age
monolingual English children, for whom coordinated clauses
are the most frequent type, and not sentential complement
clauses (Frizelle et al., 2018).

Marinellie (2004) found that, for school age monolinguals,
adverbial, coordinated and relative clauses differentiated between
TD and DLD, but not other complex sentence types. Also,
Eisenberg (2004) found few differences between monolinguals
with TD and DLD for sentential complement clauses in
naturalistic production. The present study also found that
production of sentential complement clauses was more similar
between L2-TD and L2-DLD; whereas, the production of
adverbial, coordinated and relative clauses showed greater
group differences (Figures 3, 4 and Table 6). This raises the
question of why sentential complement clauses would be distinct
from other complex clause types, and what underlying feature
characterizes the complex sentences that differentiate best
between children with TD and children with DLD. Regarding
frequency of sentential complement clauses in production, this
could mirror frequency in the input, although this observation is
based on caregiver speech to young children (Diessel, 2004).
Unlike coordinated, adverbial and relative clauses, many
sentential complement clauses are part of the verb argument
structure, so might be acquired along with the verb. By contrast,
coordinated, adverbial and relative clauses are generated
independently of verb argument structure, and thus, are purely
syntax. In addition, sentential complement clause use could be
inflated by use of frames like “he said that + S”, or “I want to + V”,
which are frequent in the input and might be less than fully
productive at this stage in their L2 development; in other words,
they might be partially unanalyzed phrases. Diessel (2004) found
that, for monolingual preschoolers, sentential complements were
the first complex sentences to emerge, but that 81% of these were
based on just six highly frequent verb frames. Taken together,
these explanations could mean that sentential complement
clauses are not as indicative of a child’s syntactic abilities as
the other complex clause types.

In sum, our analyses yield an affirmative answer to our first
research question: the frequency of complex sentence types
produced does differ between L2-TD and L2-DLD. It is
important to note that the groups in this study were matched
for L2 receptive vocabulary size and showed no significant
differences in MLU; thus, the group differences found were
specific to the use of complex sentences and complex clause
types and not attributable to general English L2 proficiency.
Despite the significant differences between the L2-TD and L2-
DLD groups, there was still a great deal of overlap in the use of
complex sentences among individual children in both groups
(Figure 1), which could limit the potential for differentiation

TABLE 8 | Logistic regression results examining individual differences in complex syntax use with one model for L2-DLD and one model for L2-TD where the outcome
variable was a binary variable (simple or complex sentence).

Group Predictor variable Variance SD Standard Error z-value p-value

DLD Child (random effect) 0.17 0.41 — — —

Age (fixed effect) — — 0.02 2.93 0.003

TLD Child (random effect) 0.20 0.44 — — —

Exposure to English (fixed effect) — — 0.01 2.37 0.02
Task (fixed effect) — — 0.06 4.93 0.0000008

Note: Task � conversation or narrative task. The narrative task is the reference level.
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between bilinguals with TD and with DLD based on language
sample comparison alone. We return to this issue in Section 4.4.

Comparing Clausal Density and MLU
Between L2-TD and L2-DLD
Our second research question concerned a comparison between
mean clausal density and MLU. The present study found that, for
school-age bilinguals in their L2, there were significant group
differences between TD and DLD for clausal density but not for
MLU. Akin to Frizelle et al. (2018), these findings indicate that
clausal density and MLU do not measure identical constructs.
Recall that MLU and clausal density measure different aspects of
morphosyntactic development. MLU is more general and
includes sentence length expansion through the use of
adjective, adverb and prepositional phrases; whereas, clausal
density is specific to multi-clause sentences through
coordination and embedding. One contributing factor to the
outcome for MLU could be that, for both TD and DLD,
overlap in the omission of unbound grammatical morphemes
is high in the early stages of L2 acquisition (Paradis et al., 2021),
possibly higher than for use of complex sentences. Because MLU
includes both syntax and morphology, unlike clausal density, this
could make the latter superior in its potential to discriminate
between sequential bilinguals with TD and those with DLD.

Influence of Task, Age and L2 Exposure
Our logistic regression analyses revealed that task effects on
individual performance emerged for L2-TD but not for L2-DLD
(Tables 7, 8). Recall that this analysis was not based on clausal
density, but instead, the model included a binary dependent
variable, e.g., whether each sentence was complex, true or false,
for each child. Thus, L2-TD children tended to produce more
complex sentences during the conversation task than the narrative
task, but the L2-DLD children’s production of complex sentences
was less sensitive to task. That the TD children produced more
complex sentences on the less demanding production task
contrasts with previous studies with monolingual adolescents
(Nippold et al., 2008; Nippold et al., 2014) and simultaneous
bilinguals (Cahill et al., 2020). This contrast could be due to age
and L2 proficiency. The bilinguals in this study were young
children at the early stages of L2 acquisition. Perhaps these L2-
TD children have more experience with English conversation than
English narratives, therefore, this task more accurately measures
the peak of their proficiency at this point in their development.
Perhaps the low sensitivity to task for L2-DLD is a reflection of
their greater difficulties with complex syntax; in other words, they
have not yet developed sufficient proficiency with L2 complex
syntax to be sensitive to differences in task demands. If this
explanation is on the right track, then, as bilingual children
mature and develop proficiency in their L2, more demanding
tasks might prompt more production of complex sentences,
especially among L2-TD groups of children, which may assist in
differentiating between L2-TD and L2-DLD.

The L2-TD and the L2-DLD participants were groupwise
matched for age and length of L2 exposure; however, there
was still variation within each group (Table 1). Our analyses

revealed that older children in the L2-DLD group produced more
complex sentences than younger children, but this effect did not
emerge for L2-TD. Conversely, children in the L2-TD group who
had longer exposure to the L2 produced more complex sentences,
but this was not the case for L2-DLD. This pattern of age being a
prominent individual difference factor for bilinguals with DLD,
while input factors being more prominent for bilinguals with TD
is consistent with other studies (Blom and Paradis, 2015;
Govindarajan and Paradis 2019). On one hand, this is not
surprising because there is overlap in the participant samples
between these studies and the present study. On the other hand,
each study examined a different linguistic subdomain. Blom and
Paradis (2015) examined sources of individual variation on an
elicitation task with verb morphology and Govindarajan and
Paradis (2019) examined sources of individual differences with
narrative macrostructure and microstructure components (not
including syntactic complexity). Taken together, all three studies
show that, across multiple linguistic subdomains, bilinguals with
DLD show less sensitivity to quantity of input in the L2 than their
TD peers in their development. A possible reason for this is that
children with DLD’s uptake from the available input is limited
due to verbal memory and processing deficits (Leonard, 2014;
Blom and Paradis, 2015). Additional research on the sources of
individual differences in bilingual children with DLD needs to be
conducted with different participant samples to further
investigate this possibility.

Clinical Implications and Limitations
Clausal density scores from language production samples were
found to differ between English-L2 bilingual school-age children
with DLD and those with TD, while MLU scores were not. Also,
clausal density based on coordinated clauses, adverbial clauses
and relative clauses (not sentential complement clauses) revealed
a larger separation between the children with DLD and those with
TD. These findings suggest that production of certain complex
sentence/clause types has the potential to be useful in
differentiating between bilingual children with typical from
atypical development in the early stages of L2 acquisition.
However, a limitation of this study is that it is based on
between-group comparisons and did not include more
clinically focussed analyses such as, determination of
specificity and sensitivity or calculation of likelihood ratios.

The overlap between the L2-TD and L2-DLD groups in
Figure 4 indicates it is unlikely that clausal density from a
language sample, in isolation, would achieve identification of
DLD with adequate sensitivity and specificity. It is possible that
clausal density from a language sample would need to be
combined with other assessment measures suitable for
bilinguals in order to achieve comprehensive and accurate
assessment (cf. Paradis et al., 2013; Paradis, 2016; Paradis
et al., 2021). It is also possible that abilities with complex
syntax could be probed using a task other than language
sampling to achieve adequate discrimination potential. Many
speech-language pathologists do not have the time to gather,
transcribe and code language samples (cf. Cahill et al., 2020). In
contrast to language sampling, sentence repetition tasks are more
convenient as a measure of morphosyntactic abilities. Studies
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show that sentence repetition tasks function well to discriminate
TD from DLD among bilinguals (Armon-Lotem and Meir, 2016;
Meir et al., 2016). The naturalistic data from this study provides
evidence supporting the inclusion of complex sentences with
coordinated clauses, adverbial clauses and relative clauses on such
tasks designed for assessment with bilinguals. Overall, additional
research is needed to determine how the weakness with complex
syntax shown by bilinguals with DLD could be harnessed
effectively in tools for assessment.

While sentence repetition tasks may be more efficient in
assessment, naturalistic production tasks have the advantage in
that they can reveal possible targets for intervention with children
diagnosed with DLD. Complex syntax is a component of
CALP—cognitive academic language proficiency (Cummins,
2000; NASEM, 2017) and bilingual students can take up to
5–7 years in school to converge with their monolingual
classmates for CALP (Soto-Corominas et al., 2020). As
mentioned earlier, Fletcher and Frizelle (2017) suggested that
difficulties in the acquisition of complex syntax could underlie the
weaker academic outcomes of monolingual children with DLD
(Fletcher and Frizelle, 2017). Therefore, complex syntax would be
a logical target for intervention with school-age bilingual children
with DLD; doing so could be of benefit not only to their oral
language development but also to their academic achievement.
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