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Code-Switching and Language Proficiency
in Bilingual Children With and Without
Developmental Language Disorder
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Purpose: This study examined the frequency of code-
switching by Spanish—English-speaking children as a function
of language proficiency in each language and diagnosis
(developmental language disorder [DLD] or typical language
development [TLD]).

Method: Sixty-two Spanish—English-speaking children, 5—
7 years of age, participated in this study (24 with DLD and
38 with TLD). Language samples were used to determine the
level of language proficiency in each language as a continuum
of performance. Correlational analyses were conducted to
evaluate the relationship between Spanish and English
language proficiency and the frequency of code-switching
considering the total number of code-switched words,
intrasentential code-switching (i.e., number of sentences/
C-units with code-switched parts), and intersentential code-
switching (i.e., code-switched sentences/C-units). Negative

binomial and zero-inflated Poisson regressions were
conducted to evaluate whether the frequency of code-
switched words, code-switched parts, and code-switched
sentences is different across children with DLD and their peers
with TLD, controlling for Spanish and English proficiency.
Results: When Spanish was the target language, lower
proficiency in Spanish was associated with higher frequency
of code-switches to English for the group with DLD, but
not for their peers with TLD who code-switched to English
regardless of their Spanish and English proficiency. There
were no statistically significant effects of diagnosis on the
frequency of code-switches.

Conclusion: Results indicate that code-switching occurs
similarly across children with DLD and their peers with TLD;
therefore, the frequency and type of code-switches should
not be used as an indicator of DLD.

mon phenomenon that occurs among bilingual

children with typical language development (TLD)
and children with developmental language disorder (DLD)/
specific language impairment (Genesee & Nicoladis, 2006;
Greene et al., 2012; Gutiérrez-Clellen et al., 2009). When
assessing the language development of children who are
bilingual, oftentimes, each language is assessed separately,
asking the child to respond to language tasks in only one of
their two languages (Kohnert, 2010). However, it has been
well documented that bilingual children with DLD and their
peers with TLD will switch between the two languages in
formal and informal language testing conditions as they do

I anguage alternation or code-switching' is a com-
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in conversational language (Greene et al., 2012; Gutiérrez-
Clellen et al., 2009).

Studies suggest that language proficiency in each lan-
guage is one of the factors that affect the frequency of code-
switching (Becker, 1997; Raichlin et al., 2019; Reyes, 2004;
Ribot & Hoff, 2014). Although there is some agreement
that code-switching indicates language skills in both lan-
guages, the relationship between language proficiency in
each language and code-switching seems complex in both
children with DLD and their peers with TLD, and find-
ings are mixed (Gutiérrez-Clellen et al., 2009; Tluz-Cohen
& Walters, 2012; Ribot & Hoff, 2014). This study exam-
ines the frequency of code-switching by Spanish—English-
speaking children as a function of language proficiency in
each language and diagnosis (DLD or TLD). Although

'"The terms code-switching and code-mixing have been used to indicate
intra- and intersentential language alternation but are oftentimes used
interchangeably. In this study, we will be using the term codes-switching
to indicate any word-, phrase-, and sentence-level language change in
relation to the target language during tasks.
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code-switching is a typical phenomenon in bilingual com-
munities and in and of itself would not be an indicator of
DLD (Restrepo, 1998; Simon-Cereijido & Gutiérrez-Clellen,
2007), understanding such relationships is important for di-
agnostic purposes. Code-switches in one or both languages
may raise concerns as an indicator of an impaired mecha-
nism for learning or monitoring language when there is an
expected language (Dollaghan, 1998; Lanvers, 2001; Miccio
et al., 2009; Spaulding, 2010). It is particularly challenging
to distinguish between different and impaired communication
skills in developing bilinguals, especially when the second
language has not yet developed enough and the first is be-
ing gradually lost versus when both languages are highly
valued and supported (Kohnert, 2010).

Determining children’s proficiency in each language
is a complex task, and it affects the study of the relation-
ship between language proficiency and code-switching during
testing (Bedore et al., 2012; Smyk et al., 2013; Treffers-
Daller, 2019). Parent and/or teacher reports are oftentimes
used to determine the child’s exposure to and use of each
language during the day and to make inferences about how
strong each language is (i.e., language proficiency; Gutiérrez-
Clellen et al., 2009) and the relative strength of each language
with respect to the other (i.e., language dominance; Greene
et al., 2012; Gutiérrez-Clellen et al., 2009; Ribot & Hoff,
2014). However, parent and/or teacher reports are indirect
measures and substantially affected by the frequency with
which parents and teachers interact with children in one par-
ticular language and in specific contexts. Also, given that
language characteristics change across contexts and condi-
tions (Grosjean, 1997; Rojas et al., 2016), parent and teacher
reports about children’s communication may not always ac-
curately reflect the child’s proficiency in each language and
language dominance in the testing context. Language sam-
ple analysis has been one of the informative and reliable
methods of language assessment for bilingual children to
identify DLD (Dollaghan & Horner, 2011; Restrepo, 1998)
and to determine language proficiency specifically (MacSwan
& Rolstad, 2006). The goals of this study were to examine
(a) the relationship between language proficiency (as measured
directly by sentence length and complexity, grammaticality,
vocabulary, and fluency) and code-switching in language
samples elicited through story-retelling tasks in 5- to 7-year-
old Spanish-English-speaking children (kindergarteners and
first graders) with DLD and their peers with TLD and (b) the
effects of diagnosis (DLD, TLD) on the frequency and
type of code-switching in each language, controlling for the
Spanish and English proficiency of the child.

Factors Affecting Code-Switching in Bilinguals

Studies indicate that there are various factors affect-
ing the frequency of code-switching (Becker, 1997; Reyes,
2004; Ribot & Hoff, 2014). Becker (1997) identifies three
main groups of factors that impact the frequency of code-
switching, including the structural linguistic characteristics
of the two languages, internal psycholinguistic factors, and
external social factors. For example, the frequency of code-

switching increases when two languages share many equiva-
lent linguistic structures and decreases when two languages
are structurally very different (Becker, 1997; Woolford,
1983). Internal psycholinguistic factors that may play a role
include using code-switching to emphasize information or
to convey a more refined message (Becker, 1997; Zentella,
1990). For instance, a child who is bilingual may code-switch
to emphasize a particular characteristic, “The beach we went
to yesterday fue muy hermosa (was very beautiful),” or to
more precisely express meanings that do not translate ex-
actly between the two languages, “Do you like my new
shoes? Me los estoy estrenando (I am wearing them for the
first time).” Such internal factors may be either conscious
or nonconscious; therefore, they may affect the frequency of
code-switching even when bilingual students are instructed
to speak in only one language. Finally, bilingual children at-
tend to various external social cues that affect the frequency
of code-switching. These may include, for example, the phys-
ical characteristics of the listener (age, gender, or ethnicity),
the language proficiency and preference of the interlocutor,
the topic of conversation, and the setting in which a particu-
lar interaction occurs (Bailey & Huang, 2011; Becker, 1997;
Grosjean, 1997, 2001; Raichlin et al., 2019; Zentella, 1990).

Language Proficiency and Code-Switching

The relationship between a child’s proficiency in each
language and code-switching has primarily been studied by
examining differences in code-switching between groups
of children as determined by the relative strength of each
of their languages, such as balanced Spanish-English bilin-
guals and first language (L1)-dominant and second lan-
guage (L2)-dominant groups. Therefore, the review that
follows discusses the general findings of this body of work.
An important issue when studying dominance groups is
the complexity in determining the strongest language and
across-study differences regarding the operationalization
of the construct (Treffers-Daller, 2019). For instance, some
studies might operationalize dominance using measures of
language exposure and use rather than proficiency mea-
sures in each language (e.g., Greene et al., 2012). Although
there is relationship between language use and proficiency,
children who hear or use a language more frequently do not
always have higher proficiency in that language (Bedore
et al., 2012). Language proficiency is typically conceptual-
ized as a continuum of performance versus a categorical
characteristic; however, there are few studies that have ex-
amined code-switching and treated language proficiency as
a continuum (e.g., Gutiérrez-Clellen et al., 2009; Montanari
et al., 2019). For example, Gutiérrez-Clellen et al. (2009) de-
termined proficiency and dominance based on both indirect
(parent and/or teacher report) and direct measures (children’s
scores on a prepublication version of the Morphosyntax sub-
test of the Bilingual English—Spanish Assessment [BESA]J;
Pena et al., 2014). There are few studies that have relied
only on direct, observational measures of language profi-
ciency in more naturalistic contexts (e.g., Montanari et al.,
2019, used utterance length and lexical diversity in language
samples as indicators of proficiency).
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In general, results indicate an inverse relationship be-
tween language proficiency or dominance in a language
and code-switching when speaking that language (Gutiérrez-
Clellen et al., 2009; Poulisse & Bongaerts, 1994). Specifically,
various studies indicate that dominant bilinguals (i.e., with
one language being stronger than the other) code-switch with
lower frequency when they speak in their stronger language
(Greene et al., 2012; Gutiérrez-Clellen et al., 2009). For ex-
ample, Greene et al. (2012) found that English-dominant
participants, as indicated by reported language exposure and
use, code-switched less frequently to Spanish when lexical
items were presented in English, as compared to more code-
switches to English when lexical items were presented in their
weaker language—Spanish. Similarly, Spanish-dominant
children code-switched less frequently to English when lexical
items were presented in Spanish as compared to more code-
switches to Spanish when lexical items were presented in chil-
dren’s weaker language—English. Gutiérrez-Clellen et al.
(2009) also found that English-dominant children, based
on proficiency measures, code-switched less frequently to
Spanish when asked to retell a story in English as compared
to the higher number of code-switches from Spanish to English
when the story was elicited in Spanish. On the other hand,
in the same study, Spanish-dominant children tested in their
weaker language (English) showed a very low frequency of
code-switches to their stronger language (Spanish), and they
code-switched more frequently from their stronger to their
weaker language. It could be that Spanish-dominant chil-
dren preferred the mainstream language for sociocultural
factors as the authors argued. This explanation is supported
by studies that indicate no remarkable relationships be-
tween code-switching and proficiency or dominance. For
example, in Greene et al.’s study, the frequency of code-
switches to Spanish in English single-word naming was low
across the language dominance groups. Also, Montanari
et al. (2019) did not find a relationship between children’s
proficiency and the frequency of code-switches in 4.5-year-
old Spanish-English-speaking preschoolers.

Some literature indicates that balanced bilinguals (i.e.,
roughly equally proficient in both languages) also code-
switch with significant frequency and often more frequently
than dominant bilinguals (Gollan & Ferreira, 2009; Greene
et al., 2012). In contrast, Ribot and Hoff (2014) reported
that children who did not code-switch tended to be balanced
bilinguals. An important point is that Spanish-dominant,
English-dominant, and balanced groups may include chil-
dren that vary substantially in their levels of proficiency. In
this case, highly proficient balanced bilinguals may perform
differently than balanced bilinguals with low proficiency, or
it may be that the level of difference in proficiency between
the dominant and nondominant languages may affect the
frequency of code-switching to different degrees (Costa &
Santesteban, 2004; Poulisse & Bongaerts, 1994). For example,
Costa and Santesteban (2004) argued that, although there
might be differences in the effort needed to switch from a dom-
inant L1 to a weaker L2 and vice versa, this might not be the
case in highly proficient bilinguals or between a dominant L1
and a much weaker third language. Thus, balanced groups

may perform differently across studies if a balanced group
has a larger number of highly proficient children in one study
than in another, and dominant groups may perform differ-
ently if they differ in the range of imbalance between the
two languages across studies. Treating language proficiency
performance as a continuum versus examining language
proficiency groups facilitates a more accurate study of the
variability of language proficiency levels and of the relation-
ship between proficiency and the frequency of code-switches.

Finally, types of code-switching may also differ de-
pending on language proficiency levels of each language
(Montanari et al., 2019; Sankoff & Poplack, 1981; Yow
et al., 2016). Both Sankoff and Poplack (1981) and Yow
et al. (2016) found that less proficient bilinguals tend to
use more intersentential code-switching (i.e., switching after
the sentence in one language has been completed), which is
easier, whereas more proficient bilinguals are more com-
fortable with intrasentential code-switches (i.e., combining
the grammatical rules of the two languages within a sen-
tence). In contrast, Montanari et al. (2019) obtained mixed
findings in their longitudinal study of Spanish-English-
speaking preschoolers observed at 3.5 and 4.5 years of
age. Although the authors did not focus on differences in
proficiency, children were predominately Spanish speaking
when enrolled. They also attended English immersion Head
Start programs focusing on academic readiness in Los Angeles,
so English proficiency reasonably increased with time. Chil-
dren at 4.5 years of age showed more intrasentential code-
switching from English to Spanish (9%) than intersentential
code-switching (5%), but no differences were identified for
Spanish to English code-switches and at the younger age
group. Given that the effects of proficiency level may be
different for intrasentential and intersentential instances
of code-switching, it is informative to examine the effects
of proficiency on total counts of code-switching as well as
on intra- and intersentential types in particular.

Measuring Language Proficiency in Bilinguals

The measurement of language proficiency is one of
the main challenges when studying the relationship between
language proficiency and code-switching (Bedore et al.,
2012; MacSwan, 2000; MacSwan & Rolstad, 2006; Pray,
2005). There is general agreement that language proficiency
in a language is reflected by the diversity of vocabulary
used, grammatical accuracy, syntactic complexity of the
utterances, and overall fluency of the speaker (Norris &
Ortega, 2009; Skehan, 2009; Smyk et al., 2013). However,
the characteristics of language in a sample used for assess-
ment can vary significantly across different types of measures
and sampling contexts (Bedore et al., 2012; Kapantzoglou
et al., 2017). This is an issue in language evaluation for
monolinguals, but more so for bilinguals, whose language
proficiency can differ substantially across contexts and
measures depending on individual experiences in each lan-
guage (Bailey & Huang, 2011; Grosjean, 1997, 2001). As a
result, the proficiency levels determined by a particular mea-
sure and in a particular context may not be an accurate
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representation of the proficiency level of the speaker in a
different context. For instance, many proficiency measures
commonly used by state education agencies have been criti-
cized as biased due to the academic language included in
the test items (MacSwan & Rolstad, 2006; Pray, 2005). Bi-
lingual students with high proficiency may underperform
on such measures due to low familiarity with academic lan-
guage, even when they are native speakers of the language
being tested (Pray, 2005).

Parent reports, commonly used to capture proficiency
(e.g., Gutiérrez-Clellen et al., 2009), are oftentimes based on
parent—child interactions that occur in only one of the two
languages and in the home context. However, the commu-
nication and language elicited through parent—child interac-
tions at home may differ significantly from the language
obtained in language testing contexts (Bailey & Huang,
2011). In addition, although parents are good reporters
of vocabulary levels, they may not be as sensitive to gram-
matical accuracy and syntactic complexity (Marchman &
Martinez-Sussmann, 2002).

Teacher reports, another commonly used proficiency
measure, may yield different results, given that teachers may
have more interactions with children in English in the school
setting (Bedore et al., 2011; Gutiérrez-Clellen & Kreiter,
2003; Restrepo, 1998). Moreover, studies have indicated
that teacher reports account for only a small percentage of
children’s skills as measured from language samples and
other tests. For example, Gutiérrez-Clellen and Kreiter
(2003) found that teacher report accounted for only 19.36%
(r* = 19.36) of the grammaticality in language samples
collected from 5- to 6-year-old Spanish-English-speaking
children. These results were consistent with findings from
Bedore et al. (2011), who found that parent reports regarding
4- to 5-year-old Spanish—English speakers accounted for
only 3.24% of children’s performance on semantic subtests
and 5.29% of children’s performance on grammatical subtests.

Language sample analysis has many advantages as a
method of language assessment. It is currently one of the
most valid direct methods for assessing language for diag-
nostic purposes (Dollaghan & Horner, 2011; Restrepo,
1998) and for determining language proficiency in bilin-
guals (MacSwan & Rolstad, 2006). For example, due to
its ecological validity, it has been used extensively to study
language development in children (Jackson-Maldonado
et al., 1998; Rice et al., 1995). Also, language sample anal-
ysis provides clinicians and researchers the opportunity to
measure microlinguistic constructs for diagnostic purposes,
such as lexical diversity, grammaticality, and syntactic com-
plexity during discourse, a complex cognitive-linguistic be-
havior (Heilmann et al., 2008; Kapantzoglou et al., 2017).
Overall, analyzing discourse yields information about
whether and how possible language characteristics and/
or limitations may affect children’s communication in daily
life. Currently, there is no study to our knowledge that has
used language samples to determine the level of language
proficiency, as a continuum of performance, and to examine
its relationship with the frequency and type of code-switches.
Given the variability of language proficiency across contexts,

this approach can be informative for determining the rela-
tionship between language proficiency and code-switching.

Code-Switching in Children With DLD

Children with DLD have language deficits, which may
include difficulties in one or more language domains—
phonology, semantics, grammar, and/or pragmatics (Bishop
& Leonard, 2000; Kapantzoglou et al., 2015)—in the ab-
sence of cognitive, motor, neurological, or hearing prob-
lems (Leonard, 2014). In bilinguals, there is an increased
likelihood of misdiagnosis of DLD because differences in
language performance may reflect typical variability in lan-
guage experiences as opposed to deficits in the underlying
mechanism of language development (Barragan et al., 2018;
Kohnert, 2010; Morgan et al., 2013). Along these lines, a
high number of code-switches might be interpreted as an in-
dicator of DLD because children with DLD are expected
to have more lexical gaps in each language, and therefore,
they may be expected to code-switch with higher frequency
than their peers with TLD (Dollaghan, 1998; Lanvers, 2001;
Walters, 2005). Additionally, children with DLD may code-
switch more frequently due to poor inhibitory control, which
might yield differences in the frequency with which they
suppress nontarget information activated, compared to
their peers with TLD (Spaulding, 2010). Alternatively, it
could be that children with DLD code-switch similarly to
children with TLD, and for both groups of children, the
frequency and types of code-switches are primarily deter-
mined by factors other than children’s diagnosis.

Studies that have assessed the frequency of code-
switching in children with DLD and their peers with TLD
are limited, and the findings are mixed. For instance,
Gutiérrez-Clellen et al. (2009) focused on intrasentential
code-switching and found that children with DLD did not
code-switch more than their peers with TLD in language
samples elicited through story-retelling and storytelling tasks.
The study focused on 5- to 6-year-old Spanish—English-
speaking children who code-switched, and comparisons
were made based on the percentage of sentences with intra-
sentential code-switching. All children had approximately
two years of exposure to English, and the DLD and TLD
groups had similar levels of proficiency in the two languages.
Greene et al.’s (2012) findings, in contrast, indicated the op-
posite pattern. Five-year-old balanced bilingual preschoolers
at risk for DLD code-switched more frequently than their
balanced bilingual peers with TLD and their Spanish- and
English-dominant peers with TLD and DLD in struc-
tured elicitation tasks administered in English. Specifically,
single-word code-switching was examined in this study using
15 combined expressive semantic items from a prepublica-
tion version of the Bilingual English-Spanish Oral Screener
(Peia et al., 2010), administered in English and Spanish.
Results were consistent with Iluz-Cohen and Walters’ (2012)
study on English-Hebrew-speaking preschoolers living in
English-speaking homes in Israel and attending Hebrew-
speaking preschool programs. Overall, children with DLD
code-switched more frequently than their peers with TLD
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in both directions and across home, preschool, and bilingual
settings, with the only exception being the preschool setting
where children with TLD code-switched to L2 more fre-
quently than their peers with DLD. The latter study did
not examine language proficiency groups, while Gutiérrez-
Clellen et al. used a combination of direct structured tasks
and indirect measures to determine language proficiency
and dominance, and Greene et al. used indirect measures
to determine dominance groups based on language expo-
sure and use. Also, none of the previous studies compared
intra- and intersentential code-switching across children
with DLD and children with TLD. This study measures
language proficiency directly, using children’s language
samples, and controls for it when assessing differences in
code-switching between children with DLD and their peers
with TLD to more accurately examine the effects of diagno-
sis on the frequency and types of code-switching. Specifi-
cally, this study examines the following research questions:

1. What is the relationship between Spanish and English
language proficiency and the frequency of code-switching
considering the total number of code-switched words
(CSW), intrasentential code-switching (i.e., code-switched
parts of the sentence [CSP]), and intersentential code-
switching (i.e., code-switched sentences/C-units [CSS])?
We hypothesize that, for children attending Spanish
dual immersion programs in the United States, there is a
negative relationship between language proficiency and
the frequency of code-switching (Greene et al., 2012;
Gutiérrez-Clellen et al., 2009; Poulisse & Bongaerts,
1994). That is, higher levels of Spanish proficiency
will be associated with lower levels of code-switching
to English, and higher levels of English proficiency
will be associated with lower levels of code-switching
to Spanish. Considering that intrasentential code-
switching might be more challenging than intersen-
tential code-switching (Sankoff & Poplack, 1981), we
anticipate that children with higher Spanish proficiency
will have a lower number of intersentential code-
switching to English and an even lower number of
intrasentential code-switching. Children with lower
Spanish proficiency are expected to have a relatively
high number of intrasentential code-switching and an
even higher number of intersentential code-switching,
which might be easier.

2. Is the frequency of CSW, CSP, and CSS different
across children with DLD and with TLD, controlling
for Spanish and English proficiency? We hypothesize
that if there are differences after controlling for chil-
dren’s language proficiency, these differences are going
to be found for intrasentential code-switching, which
requires combining the rules of the two languages.

Method
Participants

Sixty-two Spanish-English-speaking children, 5-7 years
of age, participated in this study (TLD: n = 38, My, = 74.5,

SD = 17.66; DLD: n = 24, M,,. = 72.58, SD = 7.71). Table 1
includes participant characteristics. The age difference be-
tween the groups with DLD and TLD was not statistically
significant. There were 34 boys and 28 girls. All children
were recruited from kindergarten and first-grade Spanish dual
immersion programs in public schools in a metropolitan area
in the northwestern United States. The programs followed a
90/10 model for dual immersion. Instruction in kindergarten
was delivered 90% in Spanish and 10% in English. For each
subsequent year, the percentage of Spanish was decreased by
10% and increased in English. By fourth grade, instruction

Table 1. Participant characteristics based on parent report.

Characteristic TLD (N = 38) DLD (N = 24)
Age
M (months) 74.5 72.58
SD 7.66 7.71
Gender %N =100 %N =100
Male 20 14
Female 18 10
Language dominance %N =100 %N =100
Stronger Spanish 8 5
Stronger English 7 4
Balanced 23 15
Spanish language exposure %N =97.4 %N =95.8
Always/frequently 32 21
Sometimes 3 1
Infrequently 2 1
Missing 1 1
English language exposure %N =92.1 %N =917
Always/frequently 22 15
Sometimes 9 5
Infrequently/none 4 2
Missing 3 2
Spanish language use %N =94.7 %N =100
Always/frequently 28 19
Sometimes 6 4
Infrequently 2 1
Missing 2 0
English language use %N =97.4 %N =95.8
Always/frequently 19 13
Sometimes 12 6
Infrequently/none 6 4
Missing >1 > 1
Type of Spanish %N = 89.5 %N =95.8
Mexican 29 17
Guatemalan 1 3
Cuban 2 1
Other 2 2
Missing 4 1
Maternal education %N =92.1 %N =100
College/university 6 3
Technical school 3 1
High school 16 10
Elementary 6 6
Other 3 2
No diploma 1 2
Missing 3 0
Free or reduced-price lunch %N = 89.5 %N =917
Yes 34 22
Missing 4 2

Note. TLD = typical language development; DLD = developmental
language disorder.
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in the two languages is a balanced 50%—-50%. In this model,
literacy was taught in Spanish first. Children with DLD were
recruited from the same schools and classrooms as children
with TLD. Regarding participants’ language dominance,
as measured by the Spanish—English Language Proficiency
Scale (SELPS; Smyk et al., 2013) based on language samples,
13 children had stronger Spanish (a difference of 0.5 points
or greater on the 5-point scale of the SELPS; TLD = 8,
DLD = 5), 38 were balanced (TLD = 23, DLD = 15), and
11 had stronger English (TLD = 7, DLD = 4). All children
were exposed to Spanish from birth and came from Spanish-
speaking or bilingual Spanish—English homes with at least
one of their parents speaking Spanish. The great majority
of children spoke Mexican Spanish and were from lower
socioeconomic backgrounds determined on the basis of eli-
gibility for free or reduced-price lunch from parent report.
All child participants met the following criteria:

1. no history of hearing loss, sensorimotor or neurologi-
cal problems, severe psychological disorders, or health
problems, according to parent report, and

2. passed a hearing screening at 500 Hz at 25 dB and
at 1000, 2000, and 4000 Hz at 20 dB in both ears
(ASHA Panel on Audiologic Assessment, 1997).

All children classified as having TLD also met three
of the following four criteria for at least one of their two
languages: (a) Parent report indicated no concern of language
impairment (Pratt et al., 2020; Restrepo, 1998); (b) the num-
ber of grammatical errors per C-unit in the language sample
was below 20% (Restrepo, 1998); (c) the mean length of utter-
ance in words was age appropriate (Simon-Cereijido &
Gutiérrez-Clellen, 2007); and (d) 5- and 6-year-old chil-
dren scored at or above the cut-score on the Morphosyntax
subtest of the BESA, and 7-year-old children scored within
the normal range (cut-score = 1 SD below the mean) on
two grammatical subtests of the Clinical Evaluation of Lan-
guage Fundamentals—Fourth Edition (CELF-4) Spanish
(Word Structure and Recalling Sentences; Wiig et al., 2006)
and CELF-5 in English (Word Structure and Recalling Sen-
tences; Wiig et al., 2006).

All children with DLD met two of the following four
criteria for both languages: (a) Parent report indicated con-
cern of language impairment (Restrepo, 1998); (b) the num-
ber of grammatical errors per C-unit in the language sample
was 20% or above; (c) the mean length of utterance in words
was low for their age (Simon-Cereijido & Gutiérrez-Clellen,
2007); and (d) 5- and 6-year-old children scored below the
cut-score on the Morphosyntax subtest of the BESA (Penia
et al., 2018), and 7-year-old children scored below the cut-
score of 1 SD below the mean on two grammatical subtests
of the CELF-4 Spanish (Word Structure and Recalling
Sentences; Wiig et al., 2006) and CELF-5 in English (Word
Structure and Recalling Sentences; Wiig et al., 2013). Cloze
and sentence repetition tasks, including the Word Structure
and Recalling Sentences subtests, respectively, are commonly
used grammatical tasks for evaluating language skills in
bilingual Spanish-English-speaking children (Bedore &

Leonard, 2001; Kapantzoglou et al., 2016; Morgan et al.,
2013; Simon-Cereijido & Gutiérrez-Clellen, 2007).

General Procedure

Parent questionnaires and consent forms were distrib-
uted and collected by teachers. Parents completed the
questionnaires at home and returned them to the teachers.
Children whose parents agreed to participate in the study
and returned the parent questionnaires were further evalu-
ated and classified into the groups with TLD and DLD.
The remaining qualification measures were administered in
two separate sessions of 40-60 min each within a 2-week in-
terval. Trained bilingual examiners blind to the children’s
language status assessed the children during the school day
in a quiet area in the school. To maintain the same spoken
language throughout each session, in the first session, chil-
dren completed the hearing screening and the Spanish diag-
nostic measures. In the second session, children completed
the English diagnostic measures. Because children’s assign-
ment to examiners was random in each session, many chil-
dren were tested by different examiners in each language,
while others had the same examiner in both sessions. Exam-
iners were female, bilingual Spanish—English research assis-
tants, and considering the school and broader social context,
examiners presented themselves to children as bilinguals as
well. They established rapport with the children in the be-
ginning of the session in the target language and explicitly
shared with them the plan to focus on one language in each
of the two sessions. The examiners gave occasional re-
minders to use the target language during each task if chil-
dren switched to using only the nontarget language.

Measures

Parent Report

All parents filled out an experimenter-created ques-
tionnaire requesting demographic information, parents’ and
child’s education, child’s language development, child’s med-
ical history, family history related to language and learning
skills, and child’s exposure to and use of each language.

BESA

The BESA is a standardized, norm-referenced test
designed as a diagnostic tool for children with potential
DLD who speak Spanish. The Morphosyntax subtest was
used because it is considered to be accurate between the
ages of 5 years and 6 years 11 months in bilingual children.
According to the technical manual, for Spanish-English-
speaking children between 5 years and 6 years 11 months,
the sensitivity of the Morphosyntax subtest is 88.6-88.9,
and the specificity is 81.6-88.2.

CELF-4 Spanish

Seven-year-old children were evaluated for DLD in
Spanish using CELF-4 Spanish. The test manual reports
sensitivity of 96% and specificity of 87% for the core lan-
guage score at 1 SD below the mean.
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CELF-5

Seven-year-old children were evaluated for DLD in
English using CELF-5. The test manual reports sensitivity
of 100% and specificity of 91% for the core language score
at 1 SD below the mean.

Language Sample Analyses

A language sample in the form of a story retell was
collected from each child in each language to assess their
language abilities based on the number of grammatical errors
in the language sample (Restrepo, 1998). The examiner read
the script of two different wordless picture books, 4 Boy, a
Dog, a Frog, and a Friend (Mayer & Mayer, 1967) and Frog
on His Own (Mayer, 1973), in the target language and then
asked the child to retell the story to the examiner (System-
atic Analysis of Language Transcripts; Miller & Iglesias,
2012). The two stories were randomly assigned to the two
languages for each student. Narratives were transcribed
and coded for grammatical errors by trained research as-
sistants using the Systematic Analysis of Language Tran-
scripts (Miller & Iglesias, 2012) computer program. Semantic,
phonological, or cohesive errors were not counted as gram-
matical errors. Instead, omissions, such as Jugaron *prep el
barco ( They played *prep the boat); substitutions, such as
el rana (the-Masculine frog ), instead of la rana (the-Femi-
nine frog); additions, such as el nifio volvié con[ Addition] a
casa (the boy returned with[ Addition] at home); and word
order mixes were considered grammatical errors.

The frequency of code-switches was also measured
based on the Spanish and English language samples. Three
different measures were estimated for each target language:
(a) total number of CSW in the sample (Spanish sample:
“El dog buscoé a la rana in a hole” = 4 CSW), (b) intra-
sentential code-switching as measured by the number of
sentences/C-units with CSP (one or more words within a sen-
tence, but not the entire sentence; Spanish sample: “El dog
busco a la rana in a hole” = 1 CSP), and (c) intersentential
code-switching as measured by the number of CSS (a com-
plete C-unit; Spanish sample: “The dog looked for the frog
in a hole” = 1 CSS).

Reliability for language sample analyses. Two trained
fluent bilingual examiners scored 32% of the samples
independently for C-units and grammatical errors. Interrater
reliability values were 96% for 1-point-off agreement for number
of C-units and 87% for grammatical errors. Any discrepancies
were resolved by consensus with a third research assistant.

SELPS

Children’s Spanish and English language samples, based
on the “frog stories,” were used to assess each child’s language
proficiency using the SELPS. The SELPS measures sentence
length and complexity, grammaticality, vocabulary, and flu-
ency. An overall proficiency level was determined ranging
from 1 to 5 (1 = silent/observer, 2 = a_few words or formulaic
phrases, 3 = short sentences and phrases with multiple gram-
matical errors, 4 = full sentences with a few grammatical er-
rors, 5 = native-like productions). The weighted k estimate
for the scale is .81, indicating high interrater reliability.

Language samples were rated after they were transcribed,
having as a reference both the language sample transcrip-
tion and the audio file. For this study, raters focused on
utterances in the target language and did not penalize for code-
switching. Raters were bilingual Spanish-English research
assistants who underwent training for using the scale.

Reliability for the SELPS. Two trained fluent bilingual
examiners scored all language samples independently. There
was 92% 0.5-point-oft agreement. For differences of 0.5 points
or smaller, the two scores were averaged. For differences greater
than 0.5, a third fluent bilingual examiner scored the language
samples independently. The two scores with a difference of 0.5
points or smaller were averaged. Larger differences were solved
by consensus among the three examiners.

Analyses

Data were prepared for statistical analysis following
Kline (2010) and Tabachnick and Fidell (2007). After importing
data in SPSS (Version 23, IBM Corp.), data were screened for
missing values and univariate outliers defined as data points
4 SDs from the mean (Kline, 2010; Stevens, 2002). The per-
centage of missing data ranged from 0% to 11.29% across
individual variables, with a total of 18 missing values out of
806 data points (2.23%). The reasons for missing scores
included inability to test a child at a given time, recording
equipment failures, and data entry concerns. These reasons
are unrelated to the target ability; therefore, data were assumed
to be missing completely at random (Little & Rubin, 1989;
Rubin, 1976).

Distributions were visually inspected, and Kolmogorov—
Smirnov tests of normality were conducted to assess the
normality assumption (see Table 2). Due to high frequency
of zero values in the dependent variables (CSW, CSP, and
CSS in Spanish and English samples) and skewed data, the
assumption of normality was violated for all dependent variables
(see Table 2). Levene’s tests were used to assess the assumption
of equality of variances for each variable across the TLD and
DLD groups. Equality of variances was not assumed for the
analyses due to unequal sample sizes across groups and sta-
tistically significant results on Levene’s tests for four out of six
of the dependent measures (CSW, CSP, and CSS in Spanish
samples and CSS in English samples) and for the total number
of words in Spanish samples (see Table 2).

Given the above-described characteristics of the data,
Spearman’s rho nonparametric correlations were conducted
to evaluate the relationships between Spanish and English lan-
guage proficiency and the frequency of code-switching consid-
ering the total number of CSW, intrasentential code-switching
(i.e., CSP), and intersentential code-switching (i.e., CSS;
see Table 3). For descriptive statistics and correlations, to con-
trol for variations in language sample length, and to maximize
the interpretability of the outcomes, all measures were con-
verted into percentages. Specifically, CSW was divided by
the number of total words in the language sample, regardless
of language, and multiplied by 100; CSP and CSS were
divided by the total number of sentences in the sample (i.e.,
C-units), regardless of language, and multiplied by 100.
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Table 2. Summary of means, variances, standard deviations, skewness, and kurtosis for language proficiency and code-switching scores for
participants with developmental language disorder (DLD) and their peers with typical language development (TLD).

Measure LPSp LPEng CSWSp CSPSp CSSSp CSWEng CSPEng CSSEng
DLD TLD DLD TLD DLD TLD DLD TLD DLD TLD DLD TLD DLD TLD DLD TLD DLD
M 3.7 3.1 36 3.17 465 12.11 438 1909 052 158 012 027 044 092 O 0.09
Mdn 4 3.1 4 3.13 0.34 3.39 0 577 0 0 0 0 0 0 0 0
Variance 054 0.6 052 0.54 314 474.64 132 796.61 523 9.67 03 118 262 1277 O 0.2
SD 073 077 072 073 1775 2179 1149 2822 229 311 055 109 161 357 0 0.44
Skewness -1.7 -0.56 -0.31 0.78 4.96 3.16 3.83 168 48 202 539 465 42 464 0 4.9
Kurtosis 4.8 152 073 2.6 26.2 11.74 143 18 24 3.01 303 2214 188 22.06 0 24

Note. TLD, n =38; DLD, n = 24. LPSp = Spanish language proficiency; LPEng = English language proficiency; CSWSp = code-switched
words / total words x 100 in the Spanish samples; CSPSp = sentences with code-switched parts / total sentences x 100 in the Spanish
samples; CSSSp = code-switched sentences / total sentences x 100 in the Spanish samples; CSWEng = code-switched words / total words x
100 in the English samples; CSPEng = sentences with code-switched parts / total sentences x 100 in the English samples; CSSEng = code-
switched sentences / total sentences x 100 in English language samples.

To evaluate whether the frequency of CSW, CSP, and
CSS is different across the TLD and DLD groups, controlling
for language proficiency in each language, Poisson, zero-
inflated Poisson, and/or negative binomial regressions were
conducted using the binomTools package in R (Haubo
et al., 2014). Poisson regression is typically used as the
starting model for count-dependent variables. Zero-inflated

Table 3. Summary of intercorrelations for language proficiency
and code-switching scores for participants with developmental
language disorder (DLD) and their peers with typical language
development (TLD).

Measure 1 2 3 4 5 6 7
TLD (n = 38)

1. LPSp

2. LPEng A7

3. CSWSp -06 -.04

4. CSPSp .02 -15 77"

5. CSSSp -.24 .06 .39* .42*

6. CSWEng -.11  -27 .15 15  -.07
7.CSPEng -1 -27 .15 15 -07 1™

8. CSSEng N/A N/A N/A  N/A NA NA NA
DLD (n = 24)

1. LPSp

2 LPEng 47*

3. CSWSp 70%  —.11

4. CSPSp -42* -09 .77

5. CSSSp -41* .01 42 .26

6. CSWENng 19 -05 -05 .09 -24

7. CSPEng 19 -05 -05 .09 -24 1*

8. CSSEng .05 -28 -26 -22 -13 .60* .60*

Note. LPSp = Spanish language proficiency; LPEng = English
language proficiency; CSWSp = code-switched words / total words x
100 in the Spanish samples; CSPSp = sentences with code-switched
parts / total sentences x 100 in the Spanish samples; CSSSp =
code-switched sentences / total sentences x 100 in the Spanish
samples; CSWEng = code-switched words / total words x 100

in the English samples; CSPEng = sentences with code-switched
parts / total sentences x 100 in the English samples; CSSEng = code-
switched sentences / total sentences x 100 in English language
samples; N/A = not applicable.

*p < .05. *p < .01.

Poisson regression is used to deal with high number of zeros
in the outcome variable when there is no overdispersion (i.e.,
variance is similar to the mean), whereas when there is over-
dispersion (i.e., variance is substantially greater than the
mean), negative binomial regression models are a better fit
for the data. Six dependent variables—the count of code-
switches in CSW, CSP, and CSS in Spanish and English
samples—were modeled as a function of children’s diagnosis
(TLD and DLD), with both English and Spanish language
proficiency scores on the SELPS used as covariates. To con-
trol for variations in language sample length across partici-
pants, the total number of words in the Spanish or English
samples was used as the setoff variable for the Spanish and
English dependent variables, respectively.

Preferred models were selected on the basis of a set
of statistics. A x” statistic with p > .05 suggested statistically
good fit (i.e., there was not a statistically significant difference
between observed and model-implied data). To compare good-
ness of fit between pairs of models, the Akaike information
criterion (Akaike, 1974) was used, according to which smaller
Akaike information criterion values indicate better model fit.
For comparisons on the basis of significant improvement in
fit for nested models, the X2 test, based on the difference of
log-likelihoods, was used (x> ALog L), and for nonnested
models, the Vuong test was used, with p < .05, indicating
statistically significant improvement in fit for both tests.
Interpretability of the results was also considered in addition
to fit indices (e.g., Marsh et al., 2005). Visual inspection of
rootogram plots of the negative binomial models (see Figure 1)
was conducted, and the number of zeros predicted by each
model was estimated and compared to the number of zeros
observed in the data set.

Results
Descriptive Statistics

Spearman’s rho (r,) nonparametric correlations,
means, medians, standard deviations, variance, skewness,
and kurtosis for all study variables for children with DLD
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Figure 1. Rootograms of observed and predicted code-switching counts for each negative binomial model and the zero-inflated Poisson model
for code-switched sentences in Spanish. The square-root frequency of the counts (y-axis) is plotted as a function of binned untransformed
counts. The red line represents the predicted counts. The gray bar represents the observed counts. Bars above zero on the y-axis represent
overprediction. Bars below zero on the x-axis represent underprediction. CSPEng = sentences with code-switched parts in the English samples;
CSPSp = sentences with code-switched parts in the Spanish samples; CSSSp = code-switched sentences in the Spanish samples; CSWEng =
code-switched words in the English samples; CSWSp = code-switched words in the Spanish samples.
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and their peers with TLD are shown in Tables 1 and 2. Fur-
thermore, the total number of words per language sample
across the TLD and DLD groups was estimated and com-
pared. No significant differences were noted at a = .05 across
groups in the Spanish samples (TLD: M = 193.7, SD = 74.96;
DLD: M =201.46, SD = 132.1) and in the English samples
(TLD: M =242.95, SD = 77.78; DLD: M = 202.46, SD =
76.4). The group with TLD showed overall higher language
proficiency than the group with DLD in Spanish (TLD:
M=3.7,8SD=0.77; DLD: M =3.13, SD = 0.77) and in
English (TLD: M = 3.6, SD = 0.70; DLD: M =3.17, SD =
0.74). As anticipated, there were Spanish and English profi-
ciency associations in the DLD group, but not for the TLD
group. Children with DLD are expected to have difficulties
with language learning, which typically shows as low per-
formance in both languages, whereas for children with
TLD, variability in language proficiency patterns across
languages is expected.

Regarding the prevalence of children who code-
switched, 52.6% (20/38) of children with TLD and 70.8%
(17/24) of children with DLD code-switched at least once
across the Spanish and English samples; this difference was
not statistically significant, 3*(1, N = 62) = 2.03, p = .15.
Regarding the prevalence of children who code-switched
depending on the target language, in the Spanish samples,
a total of 59.68% of children code-switched (37/62)—52.6%
(20/38) of children with TLD and 70.8% (17/24) of children

with DLD. In the English samples, 9.68% (6/62) of chil-
dren code-switched—7.9% (3/38) of children with TLD
and 12.5% (3/24) of children with DLD. Overall, more
children code-switched in the Spanish samples into English
than in the English samples into Spanish, and the difference
was statistically significant, x*(1, N = 62) = 34.21, p < .01.
The same pattern was observed for the group with DLD,
x*(1, N = 24) = 16.8, p < .01, and their peers with TLD,
Xz(l, N = 38) = 18.02, p < .01; for both groups, more chil-
dren code-switched into English when Spanish was the tar-
get language than into Spanish when English was the target
language. Finally, paired-samples ¢ tests indicated that both
children with DLD and their peers with TLD used higher
proportions of CSP compared to CSS (p = .013 and p =
.006, respectively) in Spanish language samples. In English
samples, the frequency of code-switches to Spanish was
very low for both intra- and intersentential types (see
Table 2), and the differences were not statistically signifi-
cant (p = .17 and p = .21, for the groups with DLD and
TLD, respectively).

Language Proficiency and Code-Switching

With respect to the relationship between Spanish and
English language proficiency and the frequency of code-
switches, for the Spanish language samples, Spanish language
proficiency was significantly and negatively associated with
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the percentage of CSW (r;, = —.70, p < .01), intrasentential
code-switching as measured by the percentage of CSP (r; =
—.42, p = .04), and intersentential code-switching as mea-
sured by the percentage of CSS (r, = —.41, p = .05) into
English for the group with DLD. So, lower proficiency in
Spanish was associated with higher frequency of code-
switches into English regardless of the type of code-switch.
Spanish proficiency was not associated with code-switches
into English in the TLD group. English language proficiency
was not associated with the frequency of code-switches to
English in either of the groups (TLD or DLD). Thus, in
the Spanish samples, children with DLD code-switched to
English, depending on their Spanish proficiency, whereas
children with TLD switched to English regardless of their
Spanish and English language proficiency. Regarding the
English language samples, Spanish and English language
proficiency was not associated with code-switching for either
group. The frequency of code-switches to Spanish from
English was low, regardless of language proficiency, across
types of code-switches.

Effects of Diagnosis (DLD and TLD)
on Frequency of Code-Switches

With respect to differences in the frequency of CSW,
CSP, and CSS across groups with TLD and DLD, Poisson
regression was used as a starting model of all six dependent
variables (CSW, CSP, CSS in Spanish and English samples).
Next, negative binomial regression models were conducted
to account for overdispersion in the data (i.e., variance sub-
stantially greater than the mean) for all variables, except for
CSS in Spanish for which the variance was similar to the
mean, and therefore, a zero-inflated Poisson model was
used as a second step.

The Poisson models did not adequately fit the data,
as they failed to account for the overdispersion of the ob-
served counts; however, the negative binomial models and
the zero-inflated Poisson regression for CSS in Spanish fit
reliably better than the Poisson models and demonstrated
adequate goodness of fit (see Table 4). Visual inspection
of rootogram plots of the negative binomial models (see
Figure 1) indicated mild-to-moderate underprediction and
overprediction across variables, as anticipated, given that
this study focused on the relationship between diagnosis
and frequency of code-switches and not all factors affecting
code-switches. Unstandardized regression coefficients (see
Table 5) were statistically significant for Spanish language
proficiency in the Spanish samples and English language
proficiency in the English samples. Furthermore, exponen-
tiation of the models with significant coefficients showed
dependent variables to interact with language proficiency
at differing magnitudes. For example, for every one unit
decrease in Spanish language proficiency, the number of
CSW to English in Spanish samples (CSWSp) was pre-
dicted to increase at the steepest rate by approximately
83% (ebrrsm = 0.17, 95% CI [0.09, 0.29]). Predicted rate
change was smaller for the remaining dependent variables.
Also, upon inspection, the uncertainty reflected in the width

of the confidence intervals was considerably different across
models. Regression coefficients were not statistically signifi-
cant for diagnosis (TLD and DLD). Children’s diagnosis
had no effect on the frequency of code-switches, after
controlling for language proficiency and language sample
length. There were also no statistically significant cross-
linguistic influences. English proficiency did not affect the
frequency of code-switches in the Spanish samples, and
Spanish proficiency did not affect the frequency of code-
switches in the English samples.

Discussion

This study examined the prevalence of children with
DLD and their peers with TLD who code-switch the rela-
tionship between language proficiency and frequency of
code-switches in these groups and between group differ-
ences in the frequency of code-switching, controlling for
language proficiency and variations in language sample
length. Results indicated that substantially more children
code-switched to English when Spanish was the target lan-
guage—>52.6% (20/38) of children with TLD and 70.8%
(17/24) of children with DLD—than to Spanish when
English was the target language—7.9% (3/38) of children
with TLD and 12.5% (3/24) of children with DLD. Cor-
relational analyses indicated that, when Spanish was the
target language, lower proficiency in Spanish was associ-
ated with higher frequency of code-switches (CSW, CSP,
and CSS) to English for the group with DLD, but not for
their peers with TLD who code-switched to English re-
gardless of their Spanish and English proficiency. When
English was the target language, the frequency of code-
switches was very low across the groups with DLD and
TLD, and Spanish and English language proficiency was
not associated with code-switching within groups. Also,
there were no statistically significant effects of children’s
diagnosis on the frequency of code-switches, when control-
ling for Spanish and English language proficiency and
accounting for variability in language sample length across
children. Spanish proficiency was the only significant pre-
dictor for code-switches to English, and English proficiency
was the only significant predictor for code-switches to
Spanish for all measures of code-switching (CSW, CSP,
CSS). Nevertheless, in the English samples, only 9.68% (6/62)
of participants code-switched to Spanish versus 59.68%
(37/62) of participants code-switching in the Spanish
samples to English, and the frequency of code-switches
to Spanish was low regardless of English proficiency levels
and diagnosis (DLD, %CSW to Spanish: M = 0.27, SD =
1.07; %CSW to English: M =12.11, SD = 21.79; TLD,
%CSW to Spanish: M = 0.12, SD = 0.55; %CSW to English:
M =4.65, SD = 17.75).

Code-Switching and Language Proficiency

The finding that children—both those with DLD
and their peers with TLD—demonstrated a low frequency
of code-switches to Spanish regardless of their proficiency
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Table 4. Comparison of fit statistics for the Poisson and negative binomial or zero-inflated (ZI) Poisson models.

Goodness of fit Relative fit
Predicted Observed e v2 ALog L
Model AlC Log L no. of zeros no. of zeros (df = 105) p (df =1) p Vuong p
CSWSp
Poisson 702 -347.36 5 565 < .001 401.45 < .001
Negative binomial 303 -146.63 25 25 60.23 .32
CSPSp
Poisson 557 -274.83 13 31 456.53 < .001 322.78 <.001
Negative binomial 237 -113.43 31 54.13 .55
CSSSp
Poisson 98 -45.18 a7 53 67.39 14 .046
Z| Poisson 76 -30.08 52
CSWENg
Poisson 147 -69.68 40 56 122.25 <.001 77.9 <.001
Negative binomial 71 -30.73 54 15.198 .99
CSPENg
Poisson 92 -42.2 47 56 68.97 11 30.39 < .001
Negative binomial 64 =27 54 16.455 .99

Note. Goodness of fit was calculated using x> goodness of fit of the residual deviance. For nested models, relative fit was calculated taking
the XZ goodness of fit for the difference in log-likelihoods between a given Poisson model and its negative binomial model counterpart. Relative
fit for the Poisson and ZI Poisson nonnested models was estimated using the Vuong p value. AIC = Akaike information criterion; Log L = log
likelihood; A = difference; CSWSp = code-switched words in the Spanish samples; CSPSp = code-switched parts of sentences/C-units in the
Spanish samples; CSSSp = code-switched sentences/C-units in the Spanish samples; CSWEng = code-switched words in the English samples;
CSPENg = code-switched parts of sentences/C-units in the English samples. There were no or very few instances of code-switched sentences in
the English samples; therefore, analyses could not be conducted.

in English is consistent with Gutiérrez-Clellen et al.’s (2009) was low across the different language dominance groups
findings that the Spanish-dominant children in their study based on language exposure and use, and Montanari et al.
showed a very low frequency of code-switches to Spanish (2019) did not find a relationship between proficiency mea-
when tested in their nondominant English. This study included sures and code-switching in Spanish-English-speaking pre-
Spanish-dominant, English-dominant, and balanced bilin- schoolers. As Gutiérrez-Clellen et al. argued, the frequency
guals, and the results strengthen the postulation that, at of code-switches may be highly affected by children’s aware-
least in some contexts, sociocultural factors might be stron- ness of the language prescribed by the majority culture. This
ger than psycholinguistic factors. In Greene et al.’s (2012) study indicates that this might be the case even for children
study as well, the frequency of code-switches to Spanish in Spanish dual immersion programs (90% or 80% Spanish

Table 5. Results summary of the negative binomial and zero-inflated models.

Parameters CSWSp CSPSp CSSSp CSWEng CSPEng
Unstandardized
coefficients
Intercept a 0.58 (-2.81, 3.97) -1.59 (-6.14, 2.69) -3.31 (-12.00, 5.39) —6 48 (-17.00, 1.63) -6.075 (-15.27, 3.06)
by, 0.66 (-0.20, 1.55) 0.90 (-0.14, 2.01) -0.01 (-2.34, 2.32) 0.48 (-1.87, 3.035) 0.73 (-1.42, 2.90)
bipeng 0.26 (-0.38, 0.91) 0.09 (-0.66, 0.86) 1.34 (-0.22, 2.90) —1 99 (-8.73, —.24)* -1.95 (-4.28, -0.22)*
bipspa -1.79 (-2.44, -1.23)* -1.28 (-2.12, -0.46)* -2.19 (-3.49, -0.90)* .66 (-1.07, 5.66) 1.27 (-0.82, 4.19)
Incident rate ratios
ea
ebu
gbrpeng 0.13 (0.02, 0.78) 0.14 (0.01, 0.80)
gbrpsea 0.17 (0.09, 0.29) 0.28 (0.12, 0.64) 0.11 (0.03, 0.41)

Note. Confidence intervals in parentheses are based on the likelihood profile approach. Incident rate ratios are exponentiated coefficients,
where the value represents the mean rate change given one unit increase in the predictor. Incident rate ratios for nonsignificant coefficients
were not calculated. Count model coefficients (Poisson with log link) are presented. To control for variations in language sample length across
participants, the number of total words in the Spanish or English samples was used as the setoff variable for the Spanish and English dependent
variables, respectively. CSWSp = code-switched words in the Spanish samples; CSPSp = sentences with code-switched parts in the Spanish
samples; CSSSp = code-switched sentences in the Spanish samples; CSWENg = code-switched words in the English samples; CSPEng =
sentences with code-switched parts in the English samples; LPEng = English language proficiency; LPSp = Spanish language proficiency.

"0 < .001.
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and 10% or 20% English in kindergarten and first grade,
respectively), when the broader sociopolitical context does
not support the home language (Comeau et al., 2003; Garcia
et al., 1983).

The findings of this study are not in line with the di-
rection of code-switches predicted by the inhibitory control
model for bilingual production (Meuter & Allport, 1999).
According to this model, it is more difficult to code-switch
when speaking the weaker language (i.e., asymmetrical
switching costs) because more effort is needed to return to
the strong suppressed language due to inertia—persistence
of active suppression of the stronger language. Thus, fewer
switches are expected when speaking the weaker lan-
guage. Nevertheless, in the current study, both children
with DLD and their peers with TLD demonstrated low
frequency of code-switches to Spanish regardless of their
proficiency in English. Our findings are consistent with
studies indicating no remarkable relationships between
code-switching and proficiency or dominance (Greene
et al., 2012; Montanari et al., 2019). Discrepancies across
studies could be due to task characteristics and other
methodological differences.

Prevalence of Childven Who Code-Switched

In the current study, we replicated Greene et al.’s (2012)
finding that a large percentage of children code-switched to
English—more than half of children with DLD and their
peers with TLD. Findings indicate that code-switching is a
common phenomenon in testing conditions even when chil-
dren are instructed to use one of their two languages, in
both standardized testing and language sample analysis
assessment contexts. In both studies, more children code-
switched from Spanish to English than vice versa, but in
this study, the differences were larger. In this study, in the
Spanish samples, 59.68% (37/62) of children code-switched
to English, and in the English samples, only 9.68 (6/62) of
children code-switched to Spanish. In Greene et al., in the
Spanish subtest, 25.1% of participants code-switched to
English, and 18.6% of participants code-switched to Spanish.
Differences might be due to different language elicitation
tasks across studies. This study used a story retell task, whereas
Greene et al.’s study used a single-word naming task.
This is in line with Gutiérrez-Clellen et al.’s (2009) results
that the method of elicitation could affect the frequency
of code-switches, with more participants code-switching
in less restricted contexts compared to a decontextualized,
repetitive, and highly structured task such as confronta-
tion picture naming. Reyes (2004) also found that children
tend to code-switch more when changing topics.

The higher prevalence of children who code-switched
to English in this study than was found in Greene et al.’s
(2012) study may also be due to different participant char-
acteristics with respect to language proficiency, exposure
and use across the two studies, and different sociocultural
characteristics in the areas where data were collected. Al-
though children in this study were in Spanish dual immersion
programs, this study was conducted in the northwestern

United States, whereas Greene et al.’s study included par-
ticipants from Central Texas and northern Utah. Differ-
ences in sociocultural perceptions of minority languages in
the families’ broader communities may significantly affect
language preference and code-switching (Artiles et al., 2010;
Corona et al., 2017; Paradis & Nicoladis, 2007).

The code-switching patterns between the Spanish mi-
nority and English mainstream languages in this study for
Spanish-English-speaking children in the United States are
consistent with patterns observed in other cultures (e.g.,
Raichlin et al., 2019; Yip & Matthews, 2006). For exam-
ple, Raichlin et al. (2019) studied 5- to 7-year-old Russian—
Hebrew-speaking sequential bilinguals in Israel and found
that children code-switched significantly more to the main-
stream Hebrew language (85% of code-switched instances)
than to their L1/Russian (15% of code-switched instances)
when they retold a story to a bilingual puppet. These authors
identified both psycholinguistic (e.g., difficulties in lexical
access) and sociolinguistic factors (e.g., switching to accom-
modate to a listener’s identity or language preferences) as
responsible for the code-switches. In the same study, chil-
dren code-switched more frequently when they spoke to a
monolingual Hebrew puppet (20.14% of CSS from Hebrew
to Russian) than when they spoke to a monolingual Russian
puppet (13.49% of CSS from Russian to Hebrew). Alto-
gether, results suggest that a bilingual context might favor
more the mainstream language, depending on the socio-
economic characteristics associated with the languages, lan-
guage status, and the broader sociocultural environment
(Artiles et al., 2010; Corona et al., 2017).

Code-Switching and DLD

Similar to Gutiérrez-Clellen et al. (2009), the results
from the current study indicated that children’s diagnosis
did not have an effect on the frequency of intrasentential
code-switching. This study lends more support to these find-
ings by replicating them for intersentential code-switching
and the total number of CSW. Gutiérrez-Clellen et al.’s find-
ings indicated lack of differences in frequency of code-
switches across DLD and TLD groups for both narrative
and conversation tasks. In Greene et al.’s (2012) study, the
DLD and TLD groups also did not differ in frequency of
code-switches on the single-word naming task when they
were Spanish or English dominant. On the other hand, these
findings of a lack of differences contrast with Iluz-Cohen
and Walters’ (2012) study on English-Hebrew-speaking
preschoolers living in English-speaking homes in Israel.
Like Gutiérrez-Clellen et al.’s study and this study, Iluz-
Cohen and Walters also used a story retell task but found
that children with DLD code-switched more frequently than
their peers with TLD. The differences in findings could be
because [luz-Cohen and Walters did not control for variabil-
ity in language proficiency levels. Gutiérrez-Clellen et al.’s
and our findings based on story retell also contrast with
Greene et al.’s finding that balanced bilinguals at risk for
DLD code-switched more frequently than their peers with
TLD on a single-word naming task. It seems that both

1616 Journal of Speech, Language, and Hearing Research ¢ Vol. 64 ¢ 16051620  May 2021



proficiency and task characteristics affect the frequency
of code-switches (Gutiérrez-Clellen et al., 2009; Raichlin

et al., 2019; Reyes, 2004). It might be that, in a highly struc-
tured task such as a single-word naming task, some children
with DLD were more pressured to code-switch when they
could not find the correct term in the target language com-
pared to TLD and English- and Spanish-dominant peers.
Task effects are in line with Raichlin et al.’s (2019) findings,
indicating more code-switches in the more structured story
retell test than in conversation. In contrast, Gutiérrez-Clellen
et al. did not find any differences in the frequency of code-
switches between story retell and conversation tasks, but
conversational tasks may vary significantly in the alterna-
tion of topics, and the number of shifts in conversation
topics may affect the frequency of code-switches (Reyes,
2004). Gutiérrez-Clellen et al. found, however, that more
children code-switched in the less restricted conversational
task than in a narrative task. Altogether, it might be that
story retell provides a less restrictive context than a single-
word naming task and sufficient alternation of topics. This
could provide children enough flexibility to communicate
in the language(s) they voluntarily or involuntarily choose,
despite their possible language difficulties and even when
instructed to use a specific language during testing. In such
a context, results from this study indicated no differences
in code-switches between children with DLD and their
peers with TLD when controlling for proficiency.

Furthermore, lack of differences between children
with DLD and their peers with TLD does not support that
children with DLD code-switch primarily to fill lexical
gaps (Lanvers, 2001; Montanari et al., 2019) or due to in-
hibition control limitations (Spaulding, 2010) in a story re-
tell task. Results are in line with literature suggesting that
language development is not the primary factor affecting
code-switches, but that there are a variety of external so-
ciocultural factors that play a significant role in language
choice (Becker, 1997; Ribot & Hoff, 2014). Findings are
also consistent with studies suggesting that, as children
grow, social factors could become stronger in relation to
lexical access and language proficiency (Montanari et al.,
2019; Reyes, 2004).

The finding of low Spanish proficiency being associ-
ated with higher frequency of code-switches to English only
for the group with DLD whereas their peers with TLD code-
switched to English regardless of their Spanish and English
proficiency could be due to lower social skills in children
with DLD (Marton et al., 2005). Although both groups
code-switched more to the mainstream language than to
Spanish, fewer children with DLD did so (52.6%) compared
to their peers with TLD (70.8%). Children with DLD may
not be as sensitive to sociocultural perceptions of the majority
and minority languages as their peers with TLD. Therefore,
in children with DLD, possible loss or slow development of
their L1 may have a significant effect on the frequency of
code-switching to their L2, whereas in children with TLD,
sociocultural factors may play a stronger role; thus, chil-
dren might code-switch to the majority language regardless
of their proficiency levels.

Finally, in this study, Spanish proficiency levels in
the DLD group had similar associations with the two types
of code-switching examined—CSPSp (r; = —.42) and CSSSp
(ry = —.41)—and a stronger negative association with CSWSp
(=.70). Also, children used more intrasentential than intersen-
tential code-switching in both DLD and TLD groups (see
Table 2) in the Spanish samples, where the greatest frequency
of code-switches was observed. There were no differences in
English samples. Such findings, in combination with the lack
of differences between the DLD and TLD groups in the num-
ber of intrasentential code-switches, contrast with the
postulation that intrasentential code-switching is more
difficult (Sankoff & Poplack, 1981). Alternatively, it might
be that the possibility of committing errors when talking may
not matter as much. It might be that switching to the language
that is easier to access at any point might be more cost effec-
tive than suppressing the first linguistic elements activated
to use a sentence in a single language when speaking to a
bilingual interlocuter (Gollan & Ferreira, 2009).

Clinical Implications

In preschool and early school-age children, there is
general consistency in findings across studies that grammat-
ical deficits are highly prevalent in monolingual and bilin-
gual children with DLD (e.g., Kapantzoglou et al., 2015;
Leonard, 2014; Restrepo, 1998; Simon-Cereijido & Gutiérrez-
Clellen, 2007). This study supports that code-switching is
not an indicator of DLD in bilinguals because children with
DLD code-switched with similar frequency when compared
to their peers with TLD. There was variability in the fre-
quency of code-switches across children in both groups,
and the frequency of code-switching appeared to depend
on factors unrelated to children’s language skills.

The large percentage of children that code-switched
despite the monolingual models provided in the story retell
and the occasional reminders of the target language indi-
cates that code-switching is an essential part of bilinguals’
communication in a bilingual context (Genesee & Nicoladis,
2006). Therefore, restrictions to a monolingual mode may
have negative effects on children’s overall communication
and language performance during assessments and instruction
(Grosjean, 2001; Meuter & Allport, 1999). Mixed language
should be accepted, and clinical and educational decisions
should be made considering possible negative effects when
restricting bilinguals to one language.

In this study, many more children code-switched to
the mainstream language than to their home language,
although they were attending Spanish dual immersion
programs. This indicates that broader language support
might be needed if the goal of the school is to support
both languages—perhaps by fostering a broader bilin-
gual community among the families in the community
(Delgado-Gaitan, 2001). Lastly, if the goal is bilingualism,
children with DLD would benefit from such societal and/
or other additional support in their home language based
on the outcomes that lower Spanish proficiency in this
group was associated with more code-switches to English.
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Limitations and Future Directions

This study assessed the prevalence of children who
code-switch, the relationship between children’s Spanish
and English language proficiency and the frequency of
code-switches, and differences in the frequency of code-
switches between children with DLD and their peers with
TLD, controlling for language proficiency levels and some
external factors. For example, all children were tested in
the school setting, in Spanish dual immersion programs,
by bilingual examiners fluent in the target language, of
the same gender (females), and rapport between the ex-
aminer and the child was established in the beginning of
the session in the target language. Nevertheless, the study
did not control for the ethnicity and other cultural char-
acteristics of the examiners. Such characteristics may also
play a role in the frequency with which children code-
switch. Future studies could examine the degree to which
such external factors affect the prevalence and frequency of
code-switches in the target population, particularly given
the small percentage of bilingual speech-language patholo-
gists serving children that speak the same language.

This study was conducted with children who were
attending Spanish dual immersion programs in public
schools but did not control for the quality of the programs
or for the community/neighborhood in which children lived.
Given differences across studies that are conducted in differ-
ent parts of the United States regarding the prevalence of
children who code-switch to the majority language, it would
be informative to examine how the prevalence of code-
switching to the majority language may vary depending
on the quality of immersion programs children attend as
well as the characteristics of their neighborhood.
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