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Abstract

Background: Although there is a growing body of literature on cognitive and
language processing in bilingual children with developmental language disorder
(DLD), there is a major gap in the evidence for language intervention. Criti-
cally, speech-language therapists are often required to make clinical decisions
for language intervention on specific domains, such as phonology, vocabulary,
morphosyntax and literacy.

Aims: To examine evidence for language intervention and cross-language trans-
fer effects in bilingual children with DLD. Specifically, the study aimed to review
intervention evidence targeting non-linguistic cognitive skills and six areas of
language: phonology, vocabulary, morphosyntax, pragmatics, narrative skills
and literacy.

Methods & Procedures: We carried out searches in five electronic databases:
CINAHL, Scopus, Psychinfo, Proquest and Sciencedirect. Data from selected
papers were extracted and organized into the three following categories: study
information, participant information and intervention information. Critical
appraisal for selected papers was conducted using a quality assessment tool
(QAT).

Outcomes & Results: We included 14 papers in the review. The majority indi-
cated evidence for vocabulary intervention. There was limited evidence for
intervention targeting phonology or morphosyntax. Cross-language generaliza-
tion effects were evident for vocabulary, but in some instances also reported for
morphosyntax and literacy.

Conclusions & Implications: The present review indicates that there is a sig-
nificant gap in the literature regarding language intervention for several key
language areas such as morphosyntax, narrative skills and literacy. There are
only limited data for the effects of cross-language generalization indicating that
more research is needed in this area specifically for skills beyond vocabulary.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any

medium, provided the original work is properly cited and is not used for commercial purposes.
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with DLD.

INTRODUCTION

Although bilingualism has existed since ancient times,
in recent times, due to a number of socio-political fac-
tors, societies all over the world have been experiencing
rapid growth in the number of bilingual speakers. In
Asia, which accounts for 10% of the world’s languages
(Panda & Mohanty, 2015), bilingualism is on the rise. For
instance, South Asia, witnessed unprecedented levels of
increase in English bilingualism post-colonialization and
globalization (see Panda & Mohanty, 2015; and Kachru,
1994, for a history of bilingualism in this region). The
European Union currently has 23 official languages,

bilingualism, developmental language disorder, language intervention

What this paper adds

What is already known on the subject

* Previous studies have examined the effects of bi- and monolingual interven-
tion in bilingual children with DLD. Although the results indicated superior
effects for bilingual compared with monolingual intervention, language inter-
vention evidence in specific language domains (e.g., vocabulary, literacy) has
not been investigated.

What this paper adds to existing knowledge

 This study will add intervention evidence specific to language domains such
as phonology, vocabulary, morphosyntax, pragmatics, narrative skills and liter-
acy. Additionally, we have synthesized intervention evidence on non-linguistic
cognition given that these skills are often impaired in bilingual children with
DLD. The review has also demonstrated evidence for the effects of cross-
language transfer beyond vocabulary skills, especially when the intervention
was provided in the home language.

What are the potential or actual clinical implications of this work?

» Although there was a lack of intervention evidence in language domains
such as pragmatics, the results indicated some evidence for intervention tar-
geting vocabulary. However, positive effects of cross-language generalization
were not constrained to vocabulary but were also reported for intervention
targeting mean length of utterance and literacy in the home language. This
result indicates an interactive nature of the two languages, as well as provides
further evidence for supporting home language(s) in intervention. Finally,
intervention targeting non-linguistic cognition may yield additional cross-
domain generalization to language skills specifically for bilingual children

and 80% of working adult Europeans can communicate
in at least one additional language (European Com-
mission, 2016). In the United States, according to the
recent American Community Survey, 22% of the popu-
lation, 5 years and older, speak a language other than
English at home (American Community Survey, 2019).
With the rise in bilingualism, speech-language patholo-
gists (SLPs) across the globe are increasingly challenged
to provide language intervention services for children
with language impairment from a variety of bilingual
backgrounds. Although the significance of evidence-
based practice in speech-language therapy has long been
recognized, there is a major gap in the evidence for



KK NAIR ET AL.

. Language &
International Journal of Communication

language intervention in bilingual children (Thordardottir,
2010).

SLPs often must make clinical decisions for language
intervention from a small number of published research
studies, and the results from these studies are often con-
tradictory. The main aim of this paper is to synthesize
available evidence for language intervention targeting lan-
guage skills in bilingual children with developmental
language disorder (DLD) using a systematic review. In
this paper, we use the term ‘developmental language dis-
order’ for disorders that have been previously referred
to as specific language impairment (SLI) in line with
Phase 2 of the CATALISE (2017) statement. However,
when discussing the original article, wherever possible, we
have retained the original terminology (e.g., SLI/primary
language impairment—PLI) used by the authors.

Language characteristics in bilingual
children with DLD

Although it is often difficult to determine the extent to
which each language is affected, in the past two decades
there has been a great deal of attention given to examin-
ing language impairment in bilingual children with DLD.
Bilingual children with DLD showed language-specific
errors in L1 and L2. Restrepo and Kruth (2000) reported
that Spanish-English bilingual children with DLD exhib-
ited gender agreement errors (using the definite singular
masculine article ‘el’ for the definite singular feminine
article ‘1a’) in Spanish, while difficulty with production
of tense-marking (e.g., regular third-person and irregular
third-person singular) were frequent in English. Bilin-
gual children with DLD also demonstrate impairments in
domains other than morphosyntax, such as weaknesses
in vocabulary skills in both languages, difficulties associ-
ated with word learning, and poor word-retrieval abilities
(see Bedore & Pefia, 2008, for a review). In addition to
the problems associated with linguistic skills, similar to
monolingual children with DLD (Leonard et al., 2007), a
number of studies have also suggested a weakness in non-
linguistic cognitive skills such as working memory, speed
of processing and attention in bilingual children with DLD
(e.g., Kohnert et al., 2009; Ebert et al., 2012). It has also
been documented that bilingual children with DLD may
demonstrate language attrition in L1, especially if the L1
is a minority or non-dominant language of the society
(Kohnert et al., 2009; Anderson, 2012).

Given that bilingual children with DLD demonstrate
weaknesses across several language skills, such as lexi-
cal, semantic and syntactic knowledge, as well as non-
linguistic cognitive skills, such as working memory (e.g.,
Marinis et al., 2017; Talli & Stavrakaki, 2019), it is criti-
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cal to understand the specific evidence for interventions
targeting these skills. The current review examined inter-
vention evidence in six broad areas of language including
phonology, vocabulary, morphosyntax, pragmatics, narra-
tive skills and literacy. Our reasoning for the inclusion of
these six areas was based on previous literature demon-
strating impairments in these specific domains for children
with DLD (e.g., Bedore & Pefia, 2008). We aimed to capture
evidence of intervention effects in these specific language
areas. Additionally, we included non-linguistic cognition
because of the strong evidence that children with DLD
show weakness in this domain (e.g., Ebert et al, 2019). It is
important to note that language intervention studies can
have multiple outcome variables, and therefore it is chal-
lenging to classify studies into specific language domains.
Instead of using outcome variables, we categorized studies
based on the intervention type. For example, if a particu-
lar study focused on narrative intervention and measured
its effects through improvements in grammar, we consid-
ered this as evidence for an intervention targeting narrative
skills. Whilst this approach can pose challenges because
language domains can overlap during intervention (e.g.,
intervention targeting vocabulary can involve phonology
and morphology), we were concerned about the applica-
tion of intervention that would aim to improve a specific
language domain as a whole (e.g., vocabulary) rather than
its component parts. This approach will provide evidence
for the efficacy of intervention targeting these six language
domains.

Cross-language transfer of linguistic skills

A key issue debated in the bilingual literature related
to intervention is cross-language transfer effects (e.g.,
Dam et al., 2020). In typical children, cross-language
transfer is defined as the interaction between two typo-
logically distinct languages with features from one lan-
guage transferring to another (e.g., transferring Spanish
/x/ phoneme to English) (Kohnert, 2010). Cross-language
transfer can occur in multiple language domains such as
in semantic knowledge. For example, evidence indicates
that cross-language transfer of paradigmatic knowledge
(e.g., magenta, purple, beige; all belonging to the category
colour) may occur in languages such as Spanish-English
(Ordoiiez et al., 2002). Pham et al. (2018) investigated
cross-language transfer effects and observed these effects
only in highly proficient speakers of typologically sim-
ilar languages (Spanish-English). In their study, these
effects were not found in speakers of structurally dis-
similar languages (e.g., Vietnamese-English) or in low-
proficiency bilingual speakers of structurally similar lan-
guages (Spanish-English).
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Only a limited number of studies have examined cross-
language transfer effects in children with DLD. Specifi-
cally, in the context of intervention, cross-language trans-
fer is reported as the generalization of treatment gains
from the treated to the untreated language (e.g., Goral
et al., 2010). For example, studies have reported that treat-
ment targeting verbs (e.g., drop) in a treated language
(L2 English) can generalize and improve similar words or
semantic categories in an untreated language (e.g., L1 Ara-
bic) (e.g., Knoph, 2013). Preliminary evidence shows that
intervention using structurally similar vocabulary (e.g.,
cognate words) may promote cross-language transfer and
vocabulary knowledge in children with DLD (Dam et al.,
2020). While there is evidence for cross-language effects,
it is most often reported in vocabulary intervention using
cognate words (e.g., Dam et al., 2020). Cognates are transla-
tion pairs that are phonologically and semantically similar
in both languages (e.g., elephant and elefante in English
and Spanish) (e.g., Costa et al., 2005). Although the direc-
tionality (L1 —» L2; L2 — Ll1) of cross-language transfer
in intervention is unknown, few studies report transfer of
vocabulary skills from L1 to L2 following intervention in L1
(e.g., Dam et al., 2020).

It has been argued that cognates have a facilitative effect
during word retrieval and naming because of the shared
phonological and semantic representations between lan-
guages (e.g., Costa et al., 2005). These facilitative effects
have been reported not only for full cognates such as ele-
phant and elefante but also for partial cognates that may
have some semantic overlap (e.g., ‘grave’ in both English
and Spanish means serious but ‘grave’ in English has an
additional meaning as the ‘place for burial’) (Sunderman &
Schwartz, 2008). Although there is evidence for a cognate
facilitation effect, it is unclear if cross-language transfer is
found beyond words (cognates) in bilingual children with
DLD. For example, intervention targeting narrative skills
could lead to cross-language transfer of microstructures
(e.g., clauses, noun/verb phrases) to the untreated lan-
guage. Similarly, intervention targeting phonology, syntax,
morphosyntax or literacy could lead to transfer effects in
these domains. Therefore, in addition to identifying inter-
vention evidence for specific language domains, we were
also interested in examining evidence for cross-language
transfer effects in domains beyond cognate vocabulary
intervention such as syntax, morphosyntax, literacy and
narrative skills.

Evidence for language intervention
Recently, a number of review articles were published in

order to provide a better understanding of evidence for lan-
guage intervention and guidelines for clinicians working

with bilingual children (e.g., Bird et al., 2016; Duran et al.,
2016; Ebert & Kohnert, 2016; Harvey et al., 2018; Guiber-
son & Ferris, 2019; Larson et al., 2019; Lim et al., 2019).
For example, Duran et al. (2016) reviewed intervention
studies in bilingual children with language impairment
or children who were at risk of language impairment.
They found that bilingual intervention focused on L1 facil-
itated the development of the home language and did
not have a detrimental effect on the majority language.
Whilst these reviews attempt to highlight clinical con-
siderations for providing language intervention, most of
them focus on typically developing (TD) bilingual children
(Guiberson & Ferris, 2019; Larson et al., 2019), bilingual
children who are at risk of language impairment (Duran
et al., 2016) or children with DLD with associated con-
ditions, such as autism or Down syndrome (Bird et al.,
2016; Lim et al., 2019). Ebert and Kohnert (2016) con-
ducted a narrative synthesis of theoretical and pedagogical
issues related to bilingualism and DLD. They argued in
favour of supporting two languages in intervention for
bilingual children with DLD. Harvey et al (2018) specif-
ically examined the effects of L2 intervention only, and
bilingual intervention for children with DLD. There was
no difference between bilingual intervention and L2 only
intervention for outcomes in L2. However, the authors
noted that the dosage of intervention is likely to impact the
intervention outcomes. For instance, for bilingual inter-
vention, even when the L1 dosage was double that of the
L2 dosage, there was a greater improvement in L2 abili-
ties across studies. No study reported improvements in L1
for intervention targeting L2. The gains in L2 for bilingual
intervention could be a result of within language interven-
tion effects in L2 (albeit with lower dosage) or between
language intervention effects from L1 to L2. Although
both Ebert and Kohnert (2016) and Harvey et al (2018)
have reviewed intervention studies in bilingual children
with DLD, both studies have included studies published
until 2015. Additionally, intervention evidence for specific
language domains, such as phonology, vocabulary mor-
phosyntax, pragmatics, narrative skills and literacy, has not
been addressed in previous reviews, making it difficult to
identify the evidence (or lack of evidence) for targeting spe-
cific language skills. Furthermore, while there is evidence
for cross-language transfer effects for cognate words, it is
unclear if studies have reported similar effects for inter-
vention targeting skills such as phonology, morphosyntax,
literacy or narrative skills. Our current review focused on
bilingual children with DLD until 15 years of age. We were
primarily interested in reviewing evidence in children up
to 15 years of age because studies have shown that interven-
tion may work differently for older adolescents and adults
(e.g., McKenzie et al., 2019). While these claims have been
made in the context of pharmacological intervention, the
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scope and type of language intervention in older children
are likely to be varied (e.g., less focus on targeting dis-
crete linguistic structures to a more holistic academic or
literacy-related support). Although evidence in older chil-
dren is critical, to be consistent with the targeted language
domains and reduce huge variability in the intervention
type we focused on data from children until 15 years of age.

Aim of the current study

The aim of the current systematic review was to identify
and synthesize intervention evidence in six major lan-
guage areas that are known to be affected in children
with DLD: phonology, vocabulary, morphosyntax, prag-
matics, narrative skills and literacy. In addition to these
six language areas, we also aimed to identify intervention
evidence in the area of non-linguistic cognition, given that
studies have reported a deficit in non-linguistic cognitive
skills (e.g., speed of processing) in bilingual children with
DLD. We asked the following research questions:

* What is the available evidence for effects of interven-
tion focused on phonology, vocabulary, morphosyntax,
pragmatics, narrative skills, literacy and non-linguistic
cognition in bilingual children with DLD?

* Is cross-language transfer effect specific to vocabulary
intervention or does it occur regardless of the language
skills targeted?

METHOD
Literature search

The current review was carried out in accordance with
the systematic review process developed by Pickering and
Byrne (2013) and reported based on Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses
(PRISMA), wherever possible (see Supplementary mate-
rial S1 in the additional supporting information for the
PRISMA checklist). The review was registered in the inter-
national prospective register for systematic reviews (PROS-
PERO) and can be accessed via https://www.crd.york.ac.
uk/prospero/display_record.php?RecordID=99923.

A number of keywords such as bilingualism, language
intervention, specific language impairment, primary lan-
guage impairment, developmental language disorder and
language disorders were used to identify research relating
to language intervention in bilingual children with DLD.
The search was carried out in five electronic databases
(CINAHL, Scopus, Psychinfo, Proquest and Sciencedirect),
as well as using additional hand searches of intervention

Disorders

studies using the keywords. The keywords were entered
into each database to create a search string (e.g., ‘language’
OR vocabulary OR morphosyntax OR phonology or liter-
acy OR narrative OR cognitive or non-linguistic cognition
AND intervention OR treatment OR therapy AND (‘devel-
opmental language disorders’ +) OR specific language
impairment OR primary language impairment or language
disorders AND bilingualism* for CINAHL). We included
intervention studies that were published until December
2020 (see Supplementary materials S2 and S3 in the addi-
tional supporting information for a list of keywords and an
example search strategy).

One of our primary inclusion criteria was to include
studies with the diagnostic label DLD, PLI, SLI and lan-
guage disorders. In order to maximize the evidence for
intervention effects, we also included studies with the diag-
nostic label ‘language delay’. This enabled identification
of language intervention studies published with diagnos-
tic labels other than SLI. Additionally, for study inclusion,
we also considered the diagnostic criteria pertaining to
SLI/DLD. Although we could not identify a rigid set of sim-
ilar characteristics for diagnostic labelling across studies,
the studies included had common characteristics such as
diagnostic confirmation from a speech-language pathol-
ogist or performance of children at two SD below mean
on a standardized language test (e.g., Clinical Evalua-
tion of Language Fundamentals) in both the languages.
We classified intervention type based on the language
or cognitive domains targeted in the study design. For
instance, if a study provided intervention related to work-
ing memory, we classified this as evidence for intervention
targeting non-linguistic cognitive skills. If the intervention
targeted multiple skills such as vocabulary and mathe-
matics, we considered this to be evidence for vocabulary
intervention as this was our primary area of interest.
Given that intervention is a broad term, we included only
studies that provided intervention in any of our target
domains and measured a behavioural change in language
or cognitive abilities post-intervention. Studies with varied
intervention designs (e.g., randomized control trial, single
case studies, etc.) were included, as well as studies that
investigated bilingual participants from all language back-
grounds. To the best of our knowledge, no co-occurring
conditions were reported except for one child in a single
study. This child had a diagnosis based on language, visuo-
motor and attention disorder, however, cognitive abilities
were within the normal range. Although more details are
unknown, this study had a sample size of a total of 18
children. This indicates that except for one child none
of the other children in that study had any co-occurring
condition. We included this study in the review.

Given that the review focused on bilingual children
with DLD (or SLI), we excluded intervention studies in
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children with autism, Down syndrome, hearing loss or
other neurodevelopmental disorders, such as cerebral
palsy. We did not include intervention studies that targeted
academic or literacy skills in TD dual-language learners
who were emerging bilinguals with no language disor-
ders. Similarly, we excluded bilingual children with weak
language skills with no explicit diagnosis or clear descrip-
tion of criteria for language disorder. We also excluded
bilingual children who were classified as at risk because
it was unclear if these children had a language disorder.
Our reasoning is supported by recent research indicat-
ing that terms such as ‘bilingual children at risk’ presents
a deficit perspective and favour English monolingualism
given these studies do not describe why there is a risk.
This perspective implies that bilingualism is a risk factor,
which further stigmatizes linguistically minoritized com-
munities (see Soto-Boykin et al., 2021, for a discussion
of this issue). We also excluded non-intervention studies,
review papers, grey literature (e.g., conference presenta-
tions) and studies published in a language other than
English.

Data extraction

We created a Microsoft Excel Spreadsheet with the fol-
lowing categories: (1) study information, (2) participant
information and (3) intervention information. From this
spreadsheet several broad subcategories were developed
that would elicit key information, such as the theory
underpinning the study, methodology, aim, intervention
design, results, discussion and limitations. Initial searches
of research were conducted by two undergraduate research
assistants. Following this search, a title and abstract
screening was conducted and any disagreements arising at
this stage were resolved by reaching a consensus between
the first and last authors. Once the selected papers were
identified, the data were extracted to the Excel sheet by the
first author. When studies targeted multiple skills consis-
tent with the study domains (e.g., vocabulary and syntax),
we did not count the study twice in the spreadsheet. How-
ever, we extracted the data indicating the study to be
providing evidence for both intervention types in the rel-
evant study section. Overall, data from 14 papers were
extracted. Figure 1 depicts the review process in a PRISMA
flow diagram.

Quality assessment

Critical appraisal of selected papers was conducted using
a quality assessment tool (QAT) developed by Sirriyeh

et al. (2012). This tool allows researchers to evaluate the
published research with diverse designs (e.g., random-
ized control trial, single case studies) and rate the quality
of papers in 14 categories using a four-point rating scale
(0-3). The categories ranged from theoretical framework,
data collection and analysis, to validity of the measure-
ment tools used, results, discussion and limitations. We
scored categories that were designed for quantitative stud-
ies only. This means that we excluded scoring of categories
that were meant to measure evidence for qualitative stud-
ies (e.g., the fit between research question and qualitative
method of analysis). We assigned an individual quality
score for each criterion and calculated the total quality
score for each paper. The first author conducted the qual-
ity assessment, and a reliability check was carried out
for 50% of the papers by the second and last authors.
The second and last authors conducted reliability check
for different papers. This indicates that these authors did
not check the reliability for the same paper twice but
compared their scores with the initial quality assessment
scores assigned by the first author. The reliability check
resulted in matching 85% of the scores, and any mis-
matches were resolved by reaching a consensus between
the authors. We calculated total raw scores and a percent-
age quality for each study. The percentage quality ranged
between (range = minimum 40%-maximum 81%) (see
Supplementary material S4 in the additional supporting
information for a detailed description of individual study
scores).

RESULTS

In order to examine the evidence for language interven-
tion effects in bilingual children with DLD, we carried out
a systematic review using five electronic databases. A total
of 14 papers with a wide range of intervention designs (e.g.,
single case, quasi-experimental designs) were included in
the review. Spanish was the L1 for 57.14% of the stud-
ies reported. Two studies, Kambanaros et al. (2017) and
Pihko et al. (2006), reported two Ll1s (Bulgarian-Cypriot
Greek; and Finnish-Swedish, respectively). Thordardot-
tir et al. (2015) had children from a variety of different
language backgrounds as L1 (e.g., Arabic, Bengali, Chi-
nese, Dutch). The remaining studies had participants from
language backgrounds such as Vietnamese, Icelandic and
French as L1. Although 85% of the studies had English
as the L2, some studies had children with more than one
L2 (Swedish, English, Russian; and English and Standard
Modern Greek) (see Table 1 for summary characteristics of
the included studies).
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FIGURE 1 PRISMA flow diagram explaining the methodological process [Colour figure can be viewed at wileyonlinelibrary.com]

What is the available evidence for the
effects of intervention focused on
phonology, vocabulary, morphosyntax,
pragmatics, narrative skills, literacy and
non-linguistic cognition in bilingual
children with DLD?

Vocabulary was the most frequently targeted skill (nine out
of 14 studies), although a few studies targeted vocabulary
along with a combination of other skills such as syntax
(e.g., Thordardottir et al., 2015). Three studies (e.g., Kam-
banaros et al., 2017) investigated the effects of vocabulary
intervention using cognate words (words that are similar
in form and meaning in different languages). Four stud-
ies included syntax as part of their intervention, and only
one study (Pihko et al., 2006) targeted phonological skills.
Ijalba (2015) provided intervention targeting literacy skills,
whereas Petersen et al. (2016) investigated the effects of

narrative intervention. No studies examined intervention
effects of pragmatics abilities. Interestingly, a number of
studies examined non-linguistic cognitive skills, such as
selective attention, speed of processing, and working mem-
ory (e.g., Stanford et al., 2019). Tables 2 and 3 provide a
summary of the specific skills targeted for intervention
as well as a description of outcome measures used in the
studies.

Domain-specific intervention effects

Studies examining the effects of vocabulary
intervention

Overall, the studies that targeted vocabulary reported
improvements following intervention. For example, Thor-
dardottir et al. (1997) provided vocabulary intervention in
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TABLE 3 Summary of outcome measures from all studies

Study

Dam et al.
(2020)

Ebert et al.
(2014)

Ebert et al.
(2012)

Gutiérrez-
Clellen et al.
(2012)

Tjalba (2015)

Kambanaros
et al. (2017)

Petersen et al.
(2016)

Pham et al.
(2015)

Pham et al.
(2011)

Pihko et al.
(2006)

Restrepo et al.
(2013)

Stanford et al.
(2019)

Thordardottir
et al. (2015)

Thordardottir
et al. (1997)

Intervention type

Cognate-based
vocabulary
intervention

Cognitive
processing and
language

Cognitive
processing

Academic
enrichment
programme

Early literacy
intervention

Cognate therapy

Narrative
intervention

Language and
non-linguistic
cognitive
processing

Receptive
vocabulary

Phonological and

physical exercise

Vocabulary and
mathematics

Working memory
and scholastic
training

Vocabulary and
syntax

Vocabulary

Outcome measures used

Word definition task of 32 target words in Spanish and English. Scoring consisted of
syntagmatic knowledge and communicative adequacy. Cognate facilitation using a
picture-naming task in Spanish and English. A total of 28 items (14 cognate, 14
non-cognates) in each task

Language: EOW-E, EOW-S, ROW-E, ROW-S, CELF-4E, CELF-4S and a non-word
repetition task. Non-linguistic cognitive: Measured processing speed with a choice
visual detection task, sustained selective attention with a continuous performance task,
and working memory using auditory serial memory task

Repeated measures: Choice visual detection (non-linguistic cognitive processing speed),
rapid automatic naming (English lexical processing efficiency), sentence repetition
(English access to lexical and morphosyntactic knowledge), and non-word repetition
(English and Spanish phonological working memory). Pre/post-measures: CELF-4E,
CELF-4S, EOWPVT-E, EOWPVT-S and ROWPVT-E

English picture description task measured a child’s use of verb and arguments. English
narrative sample measured MLU,, (mean length of utterance in words), MLU,,, (mean
length of utterance in morphemes), NDW (number of different words) and TNV (total
number of verbs)

MacArthur Inventarios del Desarrollo de Habilidades Comunicativas (IDHC), PLS-4
(Spanish expressive and receptive language), EOWPVT-4 (Spanish and English),
Experimenter Created Vocabulary Test (ECVT, Spanish and English), Parent Home
Language and Literacy questionnaire (PHILL), Parent Evaluation Scale (PES)

Cognate words constructed for the study, Renfrew Action Picture Test in English and
Greek and the adapted Bulgarian version of the Action Picture Test were used to
measure expressive and grammatical abilities for each language

Language samples elicited using the narrative language measures kindergarten
benchmark test of narrative retell subtest (TNR). Total number of casual subordinate
clauses produced and nine story grammar elements (character, setting, problem,
emotion, plan, attempt, consequence, ending, and ending emotion) were analysed
from three narratives in English and Spanish

The measures were given pre-, post- and 3 months after intervention in Spanish and
English. Language: EOW, ROW, CELF and non-word repetition tasks. Non-linguistic
cognitive processing: choice visual detection (processing speed), auditory serial
memory (working memory for non-verbal auditory information) and sustained
selective attention (selective attention)

Vocabulary (e.g., adjectives) comprehension (number of items correctly identified)
Syllable discrimination

Expressive and receptive vocabulary tests in English and Spanish developed by the
authors, which included the target vocabulary words from the intervention. Conceptual
vocabulary was calculated in expressive and receptive tests across languages

Working memory: Three verbal short-term memory (forward digit recall, serial order
word span, non-word repetition) and three verbal short-term memory and executive
control (backward digit recall, counting span and running span). Syntax: Production
Probe for Pronoun Clitics task eliciting nominative and accusative pronouns

French: Receptive and expressive vocabulary probes, story retell probes, standardized
tests—EVIP (Echelle de vocabulaire en images Peabody), EWOPVT, RDSL (The
Reynell Developmental Language Scale), mean length of utterance in words. Home
language: Mean length of utterance in words

Acquisition of correct target words in English

Note: CELF-4, Clinical Evaluation of Language Fundamentals—4th Edition; EOW-E, Expressive One-Word Picture Vocabulary Test; EOWPVT-E, Expressive One-
Word Vocabulary Test; EOWPVT-S, Expressive One-Word Picture Vocabulary Test—Spanish-Bilingual Edition; EOW-S, Expressive One-Word Picture Vocabulary
Test—Bilingual Edition; PLS-4, Preschool Language Scale—4 Spanish.; ROW-E, Receptive One-Word Picture Vocabulary Test; ROWPVT-E, Receptive One-Word
Vocabulary Test; ROW-S, Receptive One-Word Picture Vocabulary Test—Bilingual Edition.
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a 4;9-year-old Icelandic-English bilingual child. The tar-
get vocabulary was categorized depending on the words
used at home (home words) and school (school words).
The authors examined the effects of bi- and monolingual
intervention for 14 sessions. The results indicated improve-
ments in vocabulary following intervention in both lan-
guage conditions although home words improved more
in the bilingual condition. Similarly, Pham et al. (2011)
conducted a case study examining the effects of receptive
vocabulary intervention in a 3;9-year-old Vietnamese-
English bilingual child. Intervention was carried out in
a special education classroom by the special education
teacher. The results indicated that, following intervention
in both languages, the child made improvements in recep-
tive vocabulary in both Vietnamese and English. In one
of the largest studies, Restrepo et al. (2013) examined 202
3;5 to 5;6-year-old Spanish-English bilingual children with
language impairment and reported improvements in L1
and L2 receptive, L1 expressive, and conceptual vocabulary
following 12 weeks of bilingual intervention.

Studies targeting vocabulary intervention have used cog-
nate words because these words are likely to activate
shared phonemes in both languages. For instance, Dam
et al. (2020) provided cognate intervention in Spanish to
6-8-year-old children with DLD and measured vocabulary
knowledge and cognate facilitation effects (calculating the
accuracy of cognate compared with non-cognate words).
Although the study could not establish any cross-language
generalization effects to the untreated language (Span-
ish to English), overall, children with DLD improved in
their vocabulary knowledge (small effect size: d = 0.4)
and demonstrated a cognate facilitation effect (large effect
size: d = 0.9) in the treated language. Kambanaros et al.
(2017) found that cognate intervention effects were main-
tained for 1 month post-intervention for their 8;5-year-old
Bulgarian-Greek-English trilingual child with SLI.

Studies examining the effects of intervention
targeting morphosyntax

Although there were only four studies that included syn-
tax as part of the intervention, all studies reported a
positive intervention effect on syntactic skills, such as
morphosyntax or mean length of utterance. For instance,
Gutiérrez-Clellen et al. (2012) conducted an experimen-
tal study on the intervention effects of an academic
enrichment programme on vocabulary and MLU in words
and morphemes. Spanish-English bilingual preschoolers
(188 children) with SLI aged 4;4-year-old were randomly
assigned to English only or bilingual (English and Span-
ish) intervention. Their results indicated improvement
for both the English only and the bilingual condition;

however, children in the bilingual group demonstrated
large effect sizes (> 1) for MLU in words (d = 1.79)
and MLU in morphemes (d = 1.69). Ebert et al. (2014)
also targeted a number of morphosyntactic structures
(e.g., plural clitics, regular and irregular verbs, noun-
verb agreement, and definite and indefinite articles) in
a group of 5;5-11;1-year-old bilingual children with PLL
The participants were divided into an English only and a
Spanish-English bilingual condition. Participants in both
conditions showed improvements for the outcome vari-
ables measured through a core language composite score.
The core language composite scores for both English and
Spanish (e.g., total scores for word classes, recalling sen-
tences, etc.) were derived from the Clinical Evaluation of
Language Fundamentals—4th Edition (CELF-4E, Semel
et al., 2003; CELF-4S, Wiig et al., 2006). Children demon-
strated a medium effect size for the English core language
composite score for both conditions (English only: d =
0.60; bilingual: d = 0.50) and a weak effect size for the
Spanish core language composite score (d = 0.19) following
intervention

Studies examining the effects of phonological
intervention

Only one study examined the effects of intervention tar-
geting phonology. Pihko et al. (2006) studied a group
of 5-year-old bilingual children with SLI. The children
had either Finnish or Swedish as their L1 and Swedish,
English or Russian as their L2. The primary purpose
of the study was to examine changes in brain plasticity
(using magnetoencephalography—MEG) associated with
phonological intervention. The phonological intervention
included a number of strategies, such as targeting speech
and articulation exercises, phonological awareness, and
phoneme discrimination based on Swedish phonology.
The results indicated that the intervention was effec-
tive, especially for phonological discrimination abilities
for two-syllable pairs. The MEG data showed changes
in amplitude and latency for phonological encoding and
phonological discrimination, indicating changes in brain
plasticity in the auditory cortex as a result of phonological
intervention.

Studies examining the effects of literacy
intervention

Only Ijalba (2015) examined the effects of literacy inter-
vention in 3;5-year-old bilingual children with language
impairment. A parent-mediated literacy intervention was
designed in the home language (Spanish), bi-weekly for 16
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weeks. All children were from low-income families. The
author specifically designed a literacy intervention tech-
nique containing a parent education curriculum and an
interactive picture book reading. The results indicated that
children’s knowledge of expressive vocabulary and con-
ceptual vocabulary increased post-intervention, and they
were able to generalize expressive vocabulary from the
treated home language to the untreated second language
(English). Additionally, the frequency of book reading
(weekly) at home increased three times post-intervention.

Studies examining the effects of narrative
intervention

Petersen et al. (2016) provided narrative intervention in
English to a group of 5;9-9;6-year-old Spanish-English
bilingual children with language impairment. Children
with language impairment and a group of TD bilingual
children were randomly assigned to the treatment or the
control group. An individualized intervention was given
for 2 days, lasting 25 min, targeting story grammar and sen-
tences with causal subordinate conjunction (e.g., because).
The results indicated that children with language impair-
ment in the treatment group improved significantly more
than children with language impairment in the control
group for the English causal subordination (d = 1.31)
and English story grammar (d = 1.21). When comparing
cross-language generalizations from treated L2 (English)
to untreated L1 (Spanish), these effects were found only for
TD children in the treatment group. The TD children in the
treatment group were able to generalize story grammar (d
=1.08) and causal subordination (d = 1.28) from English to
Spanish; however, the cross-language generalization effect
was non-significant for bilingual children with language
impairment.

Studies examining the effects of non-linguistic
cognition

Generally, studies investigating the effects of non-linguistic
cognitive skills, such as speed of processing, have reported
improvements in this domain as well as a cross-domain
transfer effect to language skills following intervention.
Ebert et al. (2014) targeted speed of processing in a group
of 5;5-11;1-year-old bilingual children with PLI. The results
showed that not only did speed of processing improve from
pre- to post-intervention (d = 0.78), but there was a cross-
domain effect to specific language skills such as for the core
language scores in Spanish CELF-4E (d = 0.33) and non-
word repetition in Spanish (d = 0.54). Similar effects were
reported by Ebert et al. (2012) who targeted non-linguistic
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cognitive processing in two bilingual children, aged 7;4 and
8;3 years, with PLIL. The non-linguistic cognitive process-
ing was measured by speed of processing indexed through
a choice visual detection task. The results indicated that
the two participants improved from baseline to treatment
for the visual detection task (large effect sizes; d = 1.61
and 1.81). Results also indicated a cross-domain treatment
effect. Participants performed better in a non-word repe-
tition task (English and Spanish), as well as increased the
percentage of words repeated correctly in a sentence repe-
tition task in English. Positive cross-domain effects were
also found in a recent study investigating the effects of
working memory training. Stanford et al. (2019) investi-
gated 5;1-12;5-year-old mono- and bilingual children with
DLD by targeting four key areas of working memory: serial
order memory, working memory updating, serial order and
complex working memory, as well as simple and complex
span. Participants received 30-min intervention for three
times a week over a period of 8 weeks. Children with DLD
improved on all four key areas of working memory post-
intervention (all d > 1). They demonstrated a cross-domain
effect for expressive syntax, specifically a significant pre-
to post-test improvement in a clitic production task in
French, albeit with a weak effect (d = 0.36).

Studies examining intervention across multiple
domains

There were several studies that examined interventions
targeting skills in more than one domain. For exam-
ple, Thordardottir et al. (2015) targeted both vocabulary
(verb and noun production) and syntax (production of
SVO sentences) in 5;9-year-old bilingual children who
were exposed to French as L2. The results indicated that
although there was an improvement in French vocabulary,
there was no significant improvement observed for syntax.
Similarly, Ebert et al (2014) and Pham et al. (2015) used
the same participants and examined the effects of interven-
tion in language (vocabulary) and non-linguistic cognition
(speed of processing) in Spanish-English bilingual chil-
dren. Ebert et al. (2014) found evidence for improvements
in both English (d = 0.55) and Spanish vocabulary (d
= 0.0.43). Their results also indicated that there was
an improvement in non-linguistic cognitive skills (speed
of processing: d = 0.78) following non-linguistic cogni-
tive intervention. Pham et al (2015) examined changes
in vocabulary and non-linguistic cognitive skills follow-
ing 3 months of intervention using the same partici-
pants. The results indicated that the participants showed
improvements in non-linguistic cognition and English
vocabulary, but no changes were observed for Spanish
vocabulary.
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Is the cross-language transfer effect specific
to vocabulary intervention or does it occur
regardless of the language skills targeted?

Seven studies examined cross-language generalization
during language intervention. Among these studies, Kam-
banaros et al. (2017) and Dam et al. (2020), investigated
direct vocabulary intervention effects using cognate words.
Two studies (Pham et al., 2015; Ebert et al., 2014) included
a combination of different interventions, such as vocabu-
lary, grammar and non-linguistic cognition. Petersen et al.
(2016) measured cross-language effects using narrative lan-
guage intervention. Gutiérrez-Clellen et al. (2012) reported
that children with language impairment with strong Span-
ish syntactic knowledge (e.g., mean length of utterance
(MLU) and knowledge of lexical and auxiliary verbs) can
generalize their syntactic knowledge from L1 to English
(L2). No study examined the cross-language transfer of
phonological skills, for example, phonological awareness
or discrimination.

Overall, the pattern of cross-language generalization
effects were mixed for bilingual children with DLD. For
studies that targeted vocabulary, only Kambanaros et al.
(2017) could establish a cross-language generalization
effect for cognate words from L2 (English) to L1 (Bulgar-
ian and Greek). Ijalba (2015) reported transfer of expressive
vocabulary skills from L1 (Spanish) to L2 (English) after
an Ll literacy intervention. Similarly, Ebert et al. (2014)
reported more pronounced transfer effects for vocabulary
and morphosyntax when language intervention was pro-
vided primarily in L1. L2 intervention did not result in any
transfer effects from L2 to L1. For the study that targeted
narrative abilities, there was no cross-language transfer
effect reported from English to Spanish in bilingual chil-
dren with DLD (Petersen et al., 2016) (see Table 2 for a
summary of cross-language generalization effects for the
studies included).

DISCUSSION

The aim of the current systematic review was to syn-
thesize the available evidence on intervention targeting
six broad areas of language (phonology, vocabulary, mor-
phosyntax, pragmatics, narrative skills and literacy) and
non-linguistic cognition. We included 14 papers with a
wide range of intervention types and research designs
(e.g., single case, experimental, quasi-experimental, etc.).
Overall, our review indicated that although there is evi-
dence for the language and cognitive domains targeted,
the number of studies targeting each domain is limited,
making it difficult to draw specific conclusions regarding

the effectiveness of a specific intervention. In the follow-
ing section we will first discuss evidence for different
intervention types followed by quality appraisal and study
characteristics.

Evidence for intervention type

A number of studies examined the efficacy of vocabulary
intervention using cognate words. In bilingual research,
the use of cognate words for intervention is not uncom-
mon, although much of the evidence for a cognate facilita-
tion effect comes from bilingual individuals with aphasia
(e.g., Kohnert, 2004). Some experimental tasks with bilin-
gual adults also indicate a cognate inhibition effect, such
as slower naming of cognate words compared with non-
cognate words (Broersma et al., 2016). Data from both
Kambanaros et al. (2017) and Dam et al. (2020) appear
to replicate a cognate facilitation effect (rather than inhi-
bition) in bilingual children with DLD. This finding is
interesting given that Kambanaros et al. (2017) found a
cognate facilitation effect in two untreated languages (Bul-
garian and Greek). This indicates that intervention of
the treated language (English) can activate phonological
structures in that language, and this can further acti-
vate the lexical systems of both Bulgarian and Greek. The
results also provide evidence of the interactive nature of
the phonological-lexical system between these three lan-
guages. It follows then, that while vocabulary intervention
is generally effective for improving receptive, expressive,
and conceptual vocabulary, using cognate words might be
a viable option especially if bilingual resources are limited
(e.g., lack of bilingual SLPs). It should be noted that this
type of intervention may only work with structurally simi-
lar languages (e.g., English and Spanish) that have more
cognate words than languages where cognate words are
harder to find (e.g., Cantonese and English or Malayalam
and English). Therefore, it is unclear if cognate interven-
tion can be used across different language combinations.
More research is needed to understand whether interven-
tion targeting cognate words can facilitate phonological
and lexical production in structurally similar languages.
Although there were a number of studies that targeted
vocabulary in bilingual children with DLD, the evidence
base is still weak. Most studies have explicitly taught words
to children and then tested their production skills using
standardized tests. It is unclear if teaching words in iso-
lation is helping children to use them in a functional
communicative context or aiding their literacy skills. Fur-
ther, it limits bilingual children’s ability to draw upon
resources from all available words in both languages to
support their communication. It seems reasonable to argue
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that future studies can learn from the emerging body of
research on translanguaging. Translanguaging is a theory
that views bilingual languages as a unitary system with no
separate coded linguistic boundaries (Garcia, 2009). Bilin-
gual children can select features of different languages to
support their communication in a given context. Use of
translanguaging not only acknowledges the rich linguis-
tic repertoire of the bilingual child but has also been found
to be an effective technique to support literacy skills (e.g.,
Velasco & Garcia, 2014). This is highly relevant in bilingual
children with DLD because instead of teaching vocabulary
in one language, they can be taught and encouraged to use
their entire linguistic repertoire and words in a functional
context (see Wei, 2018, for a more detail on translanguaging
as a linguistic theory).

It is critical to mention that there were only a handful
of studies examining the effects of intervention for mor-
phosyntactic skills. Whilst some studies noted improve-
ments in MLU in words and morphemes following the
intervention (e.g., Gutiérrez-Clellen et al., 2012), there
were no studies that specifically examined the intervention
effects of specific morphosyntactic forms such as inflec-
tional morphology. This lack of evidence for morphosyntax
is crucial for two reasons. First, it is well-known that inflec-
tional morphological errors (e.g., third-person singular ‘s’
or regular past tense forms such as ‘ed’) are challeng-
ing for English-speaking children with DLD (Leonard &
Kueser, 2019). Second, such difficulties vary greatly cross-
linguistically; children exhibit more gender agreement
errors in Spanish and tense marking errors in English
(e.g., Restrepo & Kruth, 2000). English-speaking children
are also likely to have more problems with definite arti-
cles than their Swedish peers (e.g., Leonard & Kueser,
2019), and Kannada-speaking children demonstrate fewer
grammatical morphology deficits than English-speaking
children (e.g., Tiwari et al., 2017). With such dramatic
differences in the error patterns between languages, it is
important to understand how children respond to inter-
vention targeting morphosyntax in both languages. These
typological differences also pose challenges to implement
a direct intervention task targeting these skills. One way
to mitigate this issue is to target meta-linguistic aware-
ness through direct teaching of differences in syntactic
structures between languages (Pham et al., 2018). It is also
suggested that along with direct instruction, limiting adult
utterances that do not have any overt tense morphology
(e.g., Iwant that ball now) and increasing input with tense
morphology and agreement (e.g., That horse runs fast),
may help children improve their morphosyntactic skills
(see Leonard & Kueser, 2019; and Hadley & Walsh, 2014,
for more detail on this).

In our review we found no evidence for pragmatic inter-
vention in children with DLD. The lack of evidence in
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this domain is concerning because it is reported that prag-
matic abilities are often ignored or not clinically assessed in
children with DLD (e.g., Osman et al., 2011). Interestingly,
there was one study that directly examined the effects of
literacy intervention. Jjalba (2015) investigated the effects
of literacy intervention in the home language (Span-
ish) through a parent mediated intervention. The results
demonstrated that the intervention not only improved
literacy skills in both Spanish and English, but follow-
ing intervention, parents changed their perception of the
home language intervention from one that is undervalued
to a strength-based one.

Studies that targeted non-linguistic cognitive process-
ing have generally found an improvement in skills such as
(but not limited to) speed of processing, serial order work-
ing memory, and working memory span (e.g., Ebert et al.,
2014). Although these results must be interpreted with
caution, preliminary evidence from this domain seems
encouraging given that training related to executive func-
tioning skills such as speed of processing may be beneficial.
This line of intervention may be particularly relevant for
bilingual children with DLD who demonstrate specific
deficits in attention or other non-linguistic processing
skills (e.g., Ebert et al., 2019).

Petersen et al. (2016) provided evidence for a narra-
tive intervention targeting causal subordinates and story
grammar in English. The story grammar in their study
was individualized depending on the needs of each child.
The results indicated an improvement in causal subordi-
nation and story grammar following intervention. This is
significant because there was only one study that targeted
narrative abilities in bilingual children with DLD. Studies
that targeted narrative abilities in monolingual children
with DLD indicates a huge individual variability as to how
children respond to intervention (e.g., Pauls & Archibald,
2021). For example, a recent narrative intervention target-
ing story grammar and complex syntax demonstrated that
out of 10 children, 80% improved on language and liter-
acy measures and 60% on a working memory measure.
It was also indicated that children with poorer recep-
tive language and verbal short-term memory at baseline
responded poorly to treatment. Intervention targeting nar-
rative skills is complex and more studies examining factors
such as linguistic skills at baseline and type of outcome
measures are needed in bilingual children with DLD. Sim-
ilar to narrative skills, there was only one study that
examined phonological intervention effects (Pihko et al.,
2006). While the major focus of the study was to investigate
changes associated with neuroplasticity, their behavioural
intervention found that bilingual children improved in
their phonological discrimination abilities for two-syllable
pairs based on Swedish phonology. It is unclear if sim-
ilar treatment effects can be generalized to other items
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such as polysyllabic words or real words, but preliminary
data from this study indicates that intervention target-
ing phonology can be useful, especially for improving
discrimination abilities of shorter syllables.

Evidence for cross-language transfer

One of the central questions in the current review was to
examine whether cross-language transfer effects are spe-
cific to cognate words. The findings from Petersen et al.
(2016) are important because this was the only study that
examined narrative abilities. The study demonstrated that
a cross-language generalization effect from L2 (English)
to L1 (Spanish) was limited only to TD children from the
treatment group and did not include children with DLD.
The cross-language generalization was found specifically
for story grammar and causal subordination. We suspect
that this may be due to the short duration and dosage
of the treatment (2 days and 25 min). In other words,
if the treatment had lasted longer with a larger dosage,
bilingual children with DLD might have demonstrated a
significant cross-language transfer from L2 to L1, similar
to the TD children. However, it is unclear if other fac-
tors such as providing intervention in L2 (as opposed to
L1) had restricted cross-language generalization outcomes
in this study. While we could not find a specific cross-
language generalization in narrative abilities for children
with DLD, overall, our evidence indicates that there is
evidence for cross-language generalization beyond vocab-
ulary intervention using cognate words such as for MLU
(e.g., Gutiérrez-Clellen et al., 2012) and literacy (e.g., [jalba,
2015). Jjalba (2015) reported transfer of expressive vocab-
ulary from L1 to L2 after a parent implemented literacy
intervention in L1 Spanish (e.g., book reading). Although
this transfer was found to be at the level of vocabulary, this
indicates an effect of literacy intervention on expressive
vocabulary (non-cognates). Gutiérrez-Clellen et al. (2012)
noted that transfer of syntactic skills from L1 to L2 is possi-
ble in children with language impairment especially if the
languages share similar syntactic structures (e.g., Spanish
and English). They argued that the ability to use multi-
word utterances in Spanish may lead to higher MLU in
English.

It is important to highlight that most of the studies
reporting cross-language transfer implemented a home
language L1 intervention. While Petersen et al. (2016)
demonstrated transfer of syntactic skills from L2 to L1
in typical children, this was not evident for children
with DLD. Ijalba (2015) and Gutiérrez-Clellen et al. (2012)
demonstrated a cross-language transfer effect from L1 to
L2 following an intervention in L1. While the aim of this
review was not to focus on the effectiveness of monolin-

gual L2 versus L1 home language or bilingual intervention
as this has been discussed elsewhere (Duran et al., 2016),
the evidence shows that a home language intervention is
likely to generate cross-language transfer compared with
an intervention in L2. However, given the evidence is
limited, caution must be applied when making predic-
tions regarding the directionality of transfer effects in
intervention.

Findings from Ebert et al. (2012) and Stanford et al.
(2019) indicate that targeting non-linguistic cognitive skills
(e.g., speed of processing) may not only bring positive
change in that domain, but also a positive transfer effect on
composite language scores and on grammatical tasks, such
as a clitics production task. A cross-domain effect in bilin-
guals is important because, potentially, such intervention
can be carried out by a monolingual SLP, especially when
bilingual resources (e.g., lack of certified bilingual SLPs)
are scarce. Yet, there have been recent suggestions to aban-
don investigating the near transfer effects of non-linguistic
cognitive intervention in children with DLD (Marshall,
2020). However, language and cognitive processing are
more intricately associated in bilingual than monolingual
children (e.g., Ebert et al., 2014; Barac & Bialystok, 2011). It
remains to be seen if intervention involving non-linguistic
cognitive skills, such as inhibitory control, selective inhibi-
tion and selective attention will bring forth cross-domain
effects in bilingual children with DLD.

Evidence for intervention targeting
multiple domains

It is critical to point out that intervention targeting multi-
ple domains (e.g., vocabulary and non-linguistic cognition)
have generally reported improvements in these domains
(e.g., Ebert et al., 2014; Pham et al., 2015). However,
there are exceptions to this finding. For instance, Thor-
dardottir et al. (2015) conducted a randomized control
study examining the effectiveness of bi- and monolingual
intervention. The intervention targeted both vocabulary
and syntax. The authors found no significant difference
between bi- and monolingual intervention on vocabulary
or syntax. They reported improvements in vocabulary in
both groups of children. The gains in syntax were not sta-
tistically significant between the intervention and control
groups. It is unclear why intervention did not yield sig-
nificant gains in syntax, but the authors reasoned that
the specific intervention strategy used (focused stimu-
lation) may not have been effective in promoting gains
in syntax. Additionally, the current review also found
a mismatch between the type of intervention provided
and the outcome variables used in studies. For example,
Gutiérrez-Clellen et al. (2012), conducted a randomized
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control trial and implemented an academic enrichment
programme in Spanish-English bilingual children with
SLI. The academic enrichment programme targeted vocab-
ulary through book reading activities. The teachers who
conducted the training were encouraged to use recasting
and repetition of child utterances to enhance language
stimulation. The outcome variables measured bilingual
children’s use of transitive and intransitive verbs using
a picture description task and MLU using elicitation of
narrative samples. It is unclear how ‘an intervention target-
ing academic enrichment program’ could result changes
in MLU or use of transitive/intransitive verbs. Given that
this is a curriculum-based large-scale randomized control
trial, it is understandable that the study employed a broad
range of language abilities as outcome measures. How-
ever, future studies should align the intervention type and
outcome measures more closely or explain why language
skills (e.g., intransitive verbs) that has not been directly tar-
geted improve because of intervention targeting a different
skill (e.g., vocabulary).

Quality appraisal

In the current review, we critically appraised each article
using QAT developed by Sirriyeh et al. (2012). QAT was
specifically designed for intervention studies with diverse
designs (e.g., randomized control trials or single case stud-
ies). The QAT evaluation included a number of factors (but
not limited to) such as theoretical reasoning and rationale,
description of the data collection, statistical methods and
description of results and discussion. The majority of the
studies ranged from moderate to high percentages.

While this appears to be encouraging, it must be noted
that most studies scored poorly on two items in QAT:
Clearly providing a rationale for the specific sample size
selected for analysis and indicating statistical data for the
reliability and validity of the measurement tools used for
the intervention. A clear reasoning for the inclusion of
a specific sample size is critical, even in a single case
study, to understand why a particular intervention was
effective in a given context. For example, in many other
fields (e.g., medicine), randomized control trials (RCTs)
is considered the gold standard for investigating efficacy
of intervention (Howard et al., 2015). However, it is well
known that there is huge variability in the language abil-
ities of children with DLD (e.g., Bedore & Pefia, 2008).
This variability will have a critical impact on interven-
tion effects in group studies. Although RCTs have a large
sample size, the effects of intervention may not be evi-
dent in all participants. RCTs are not considered to provide
best evidence in a behavioural field such as speech and
language therapy due to the heterogenous nature of par-
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ticipant characteristics (Howard et al., 2015). In contrast,
small group studies, case series and single case studies
are highly relevant in language intervention given that
these studies can provide a clearer description of individ-
ual participant characteristics. This is critical for relating
intervention effects to a specific participant as well as for
understanding why some interventions may or may not
work in some individuals. Additionally, most studies have
failed to indicate the validity and reliability of outcome
measures. These measures are extremely important given
that non-valid measures (e.g., translation of standardized
tests in English to other languages) can introduce cultural
and linguistic bias for bilingual children. While our inten-
tion is not to be overly critical about past studies, future
intervention design should explicitly justify the outcome
measures used to capture intervention change to improve
the internal validity of the results.

Age range of the participants

The studies included in the review had a wide range of
participants from 3;5 to 12;5 years of age. Although this
indicates that studies have examined diverse age groups,
a closer examination of the data revealed that children
with ages ranging from 3 to 4 years were underrepre-
sented in the studies. It is unclear why this age group
was underrepresented in this research. One reason could
be that children with DLD may be categorized as late
talkers initially (e.g., Sansavini et al., 2021). A lack of
awareness for DLD could potentially delay the diagnosis
and chances for early intervention in younger children.
Whilst this may partially explain the under representa-
tion of 3-4-year-old children in research, more research
is needed to understand issues related to early interven-
tion (e.g., access, representation, etc.). It was also noted
that vocabulary intervention was mostly implemented in
comparatively older children (6 years or above) although
a few studies included children in the age range of 3;5-
6 years (e.g., Pham et al., 2011; Restrepo et al., 2013). All
other types of intervention, such as intervention targeting
narrative or phonology included children above 5 years of
age. Although we were not able to identify any specific
age-related trends associated with cross-language trans-
fer, Ijalba (2015) indicated that children as young as 3;5
years were able to transfer expressive vocabulary from L1
Spanish to L2 English following a literacy intervention.

Limitations

Although we provided effect sizes for some studies, it was
not possible to aggregate the effect sizes for all studies given
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the marked difference in methodological characteristics.
Reporting effect sizes is crucial not only for identifying the
magnitude of intervention evidence but also for examining
the evidence in future replication studies. However, com-
parison of effect sizes across intervention studies can be
challenging because of the heterogeneity associated with
the intervention task, the intervention type as well as the
population studied. A second limitation is related to the
long-term effects of intervention. There was one follow-up
study of participants after an intervention targeting lan-
guage and non-linguistic processing (Pham et al., 2015).
This study indicated maintenance of Spanish and English
language skills and non-linguistic processing following 3
months of intervention. However, with the exception of
this study, the review did not offer a definite conclusion
regarding the long-term maintenance of treatment effects.
A final limitation is the lack of diversity in relation to
the background languages of the participant groups. Not
surprisingly, we found Spanish as the majority L1 and
English as the most reported L2 for the participants. A gen-
eral lack of language diversity of the clinical population
studied, bias towards English and other Indo-European
languages (specifically Western European), along with the
limited information regarding the bilingual language back-
ground is often reported as problematic in the bilingual
literature (e.g., Duran et al., 2016; Beveridge & Bak, 2011).
This further exacerbates problems with external validity
of the intervention effects. Although there is evidence
from languages such as Vietnamese-English or Bulgarian-
Greek-English, it is imperative to have more speaker
groups and languages spoken in the continent of Africa,
as well as from regions such as Eastern Europe, South-
east Asia, South Asia and East Asia represented in future
studies to reflect the diversity of languages.

CONCLUSIONS

The results from 14 papers indicate the need for more evi-
dence for language intervention with bilingual children
with DLD. The review revealed that the majority of studies
targeted vocabulary skills, and there is weak intervention
evidence for other domains such as phonology, mor-
phosyntax, literacy, and narrative skills. The review did
not identify any studies examining intervention effects of
pragmatic abilities. Nonetheless, overall, vocabulary inter-
vention yielded positive intervention effects especially
when cognate words were used as treatment items. Pre-
liminary evidence from the other four domains indicates
a positive intervention effect on the specific skills tar-
geted, as well as evidence for cross-language generalization
mostly from L1 to L2. Whilst a cross-language general-
ization was evident for vocabulary intervention as well

as for MLU and literacy, a cross-domain generalization
was present in studies examining the effects of non-
linguistic cognition. It is, however, necessary to have more
intervention studies exclusively examining domains other
than vocabulary (e.g., morphosyntax) in order to improve
evidence-based service delivery in bilingual children
with DLD.
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