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ABSTRACT

Background

Second language (L2) learners are a heterogeneous group. Their L2 skills are highly varied due to internal factors (e.g. cognitive
development) and external factors (e.g. cultural and linguistic contexts). As a group, their L2 vocabulary skills appear to be lower than
their monolingual peers. This pattern tends to persist over time and may have negative consequences for social interaction and inclusion,
learning, and academic achievement.

Objectives

To examine the immediate and long-term effects of second language (L2) vocabulary interventions targeting L2 learners up to six years of
age on vocabulary and social-emotional well-being.

To examine the associations between L2 vocabulary interventions and the general characteristics of L2 learners (e.g. age, L2 exposure,
and L1 skills).

Search methods

We used standard, extensive Cochrane search methods. The latest search date was December 2022.

Selection criteria

We included randomised controlled trials (RCTs) comparing the effects of vocabulary interventions for L2 learners up to six years of age
with standard care.

Data collection and analysis

We used standard methodological procedures expected by Cochrane. Our primary outcomes were 1. receptive and 2. expressive L2
vocabulary (both proximal and distal), and 3. mean length of utterance (MLU; which is a measure of potential adverse effects). Our
secondary outcomes were 4. L2 narrative skills, 5. L1 receptive vocabulary (both proximal and distal), 6. L1 expressive vocabulary (both
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proximal and distal), 7. L1 listening comprehension, 8. L2 grammatical knowledge, 9. L2 reading comprehension (long-term), and 10. socio-
emotional well-being (measured with Strengths and Difficulties Questionnaire).

Main results

We found 12 studies involving 1943 participants. Two studies were conducted in Norway, seven in the USA, and single studies conducted
in Canada, China, and the Netherlands.

Ten studies were conducted in preschool settings, with a preschool teacher being the most common delivery agent for the intervention.
The interventions were mainly organised as small-group sessions, with three or four children per group. The mean dosage per week was
80 minutes and ranged from 24 to 120 minutes.

The studies commonly applied shared book reading (reading aloud with the children), with target words embedded in the books.

Standard care differed based on the setting and local conditions in each country or (pre)school. In some studies, the comparison groups
received vocabulary instruction in preschool groups.

Compared to standard care, the effect of L2 vocabulary interventions varied across outcome measures. For vocabulary measures including
words that were taught in the intervention (proximal outcome measures), the intervention effects were large for both receptive L2
vocabulary (i.e. understanding of words; standardised mean difference (SMD) 0.97, 95% confidence interval (Cl) 0.64 to 1.30; 4 studies,
1973 participants; very low-certainty evidence) and expressive L2 vocabulary (i.e. expressing or producing words; SMD 0.86, 95% Cl 0.56
to 1.17; 6 studies, 1121 participants; very low-certainty evidence). However, due to some concerns in the overall risk of bias assessment,
substantial heterogeneity, and wide Cls, we have limited confidence in these results.

For language measures that did not include taught vocabulary (distal outcome measures), the intervention effects were small for receptive
vocabulary (SMD 0.29, 95% CI 0.02 to 0.55; 6 studies, 1074 participants; low-certainty evidence) and probably made little to no difference
to expressive vocabulary (SMD 0.10, 95% CI —0.02 to 0.23; 7 studies, 960 participants; moderate-certainty evidence). There was little to no
intervention effect on L2 listening comprehension (SMD 0.19, 95% CI -0.31 to 0.68; 2 studies, 294 participants; very low-certainty evidence),
but the evidence was uncertain, and the interventions probably increased L2 narrative skills slightly (SMD 0.37, 95% Cl 0.14 to 0.59; 2
studies, 487 participants; moderate-certainty evidence). Only one study reported data on MLU, and we were unable to examine the effect
of intervention on this outcome. The level of certainty of the evidence was downgraded mainly due to inconsistency and imprecision.

We were unable to draw conclusions about socio-emotional well-being, or conduct the planned subgroup analyses to examine the second
objective, due to lack of data.

Authors' conclusions

Findings from this review suggest that, compared to standard care, vocabulary interventions may benefit children's L2 vocabulary learning
but have little to no effect on their listening comprehension, though the evidence is uncertain. Vocabulary interventions probably improve
the children's storytelling skills slightly.

Due to the limited number of studies that met our inclusion criteria and the very low- to moderate-certainty evidence as a result of
inconsistency and imprecision, implications for practice should be considered with caution.

This review highlights the need for more high-quality trials (e.g. RCTs) of vocabulary interventions for L2 learners, particularly studies of
learners outside the USA.

PLAIN LANGUAGE SUMMARY

Vocabulary interventions for second language learners up to six years of age
Key messages

- Studies included in this review suggest that vocabulary interventions for L2 learners may benefit children's L2 vocabulary learning but
have little to no effect on their listening comprehension skills, though the evidence is very uncertain. Vocabulary interventions probably
improve their storytelling skills.

- There is a need for more high-quality research that follows L2 learners over a longer time to investigate longer-term effects. This should
include learners outside the USA.

Why is this review important?

Limited second language (L2) ability may have a negative impact on academic achievement, because vocabulary knowledge in the
language of instruction is central to reading comprehension, classroom learning, and inclusion. In adulthood, proficiency in the community
language (as well as continued competence in the first language (L1)) is predictive of employment, good relationships, and societal
participation.

Vocabulary interventions for second language (L2) learners up to six years of age (Review) 2
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What was the aim of this review?

The primary objective was to examine theimmediate and long-term effects of vocabulary interventions targeting L2 learners up to six years
of age on vocabulary and social-emotional well-being (ability to understand and manage emotions, make responsible decisions, build and
maintain relationships, and understand and empathise with others). The secondary objective was to examine the associations between
L2 vocabulary interventions and the general characteristics of L2 learners (e.g. age, L2 exposure and L1 skills).

What did the review study?

We included randomised controlled trials (RCTs). An RCT is a study in which participants are assigned randomly (for example, by a coin
toss) to two or more treatment groups. This is the best way to ensure that groups of participants are similar, and that investigators and
participants do not know who is in which group. The comparison group consisted of children receiving standard care. There were no
restrictions on either the type of L1 or L2 or the geographical location of the participants.

What were the main results of the review?

This review was based on 12 studies and 1943 participants. Seven studies were conducted in the USA, and the remaining studies were
conducted in Canada, China, the Netherlands, and Norway. There were variations in the languages spoken by the L2 learners.

The most common intervention used to teach children L2 vocabulary was shared book reading with a predefined list of target words.
Additional language activities included using these words in different contexts, in sentences, and mapping the sound structure of the new
words. Occasionally interventions included the same vocabulary items in the child's L1.

Studies compared the intervention with standard care. What standard care entailed differed, depending on the setting and local conditions
in each country or (pre)school.

The review suggests that, relative to standard care, it is not clear whether giving L2 learners a vocabulary intervention has any effect on
their use of L2 words taught in the intervention, due to our limited confidence in the result. Vocabulary intervention may slightly increase
children's understanding of L2 words that were not taught in the intervention, but probably makes little to no difference to their ability to
express L2 words that were not taught in the intervention.

It appears to have little to no effect on their L2 listening comprehension, but may increase their storytelling skills slightly.

Our confidence in the evidence is very low to moderate, mainly because there are not enough studies to be certain about the results of
our outcomes.

We were unable to examine potential adverse (unwanted) effects because the studies did not report these. We were also unable to draw
conclusions about social-emotional well-being, or our second objective, due to a lack of data.

How up-to-date is this review?

The evidence is current until December 2022.

Vocabulary interventions for second language (L2) learners up to six years of age (Review) 3
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SUMMARY OF FINDINGS

Summary of findings 1. Summary of findings table - Vocabulary interventions compared with standard care for second language (L2) learners up to

six years of age

Vocabulary interventions compared with standard care for second language (L2) learners up to six years of age

Patient or population: second language (L2) learners up to six years of age
Setting: preschool. The interventions most commonly taught children's L2 vocabulary through shared book reading activities and included a predefined list of target

words. Additional language activities included using these words different contexts, in sentences, and mapping the sound structure of the new words.

Intervention: vocabulary interventions
Comparison: standard care

Outcomes Anticipated absolute effects” (95%  Relative effect N of partici- Certainty of Comments

cl) (95% Cl) pants the evidence

(studies) (GRADE)
Risk with stan-  Risk with vocab-
dard care ulary interven-
tions

Receptive L2 proximal vocabulary (understanding - SMD 0.97 SD - 1073 POOO A standard devi-
of words taught in the intervention) higher (4 RCTs) Very low? ation (SD) of 0.97
assessed with: the children were asked to point to (0.64 higherto 1.3 represents a large
a picture in a set of 4 that corresponds to the word higher) difference between
uttered by the assessor. The score is number cor- groups (Cohen
rect words. Timing of outcome measure: first post- 1988).
test after intervention.
Receptive L2 distal vocabulary (understanding of - SMD 0.29 SD - 1074 DBOO An SD of 0.29 rep-
words not included in the intervention) higher (6 RCTs) Lowb resents a small dif-
assessed with: the children were asked to point to (0.02 higher to ference between
a picture in a set of 4 that corresponds to the word 0.55 higher) groups (Cohen
uttered by the assessor. The score is number of 1988).
correct words. Timing of outcome measure: first
post-test after intervention.
Expressive L2 proximal vocabulary (expressing or - SMD 0.86 SD - 1121 DO An SD of 0.86 rep-
producing words taught in the intervention) higher (6 RCTs) Very low¢ resents a large dif-
assessed with: the children are either asked to pro- (0.56 higher to ference between
vide a definition or a label. The score is the number 1.17 higher) groups (Cohen
correct definitions or labels. Timing of outcome 1988).
measure: first post-test after intervention.
Expressive L2 distal vocabulary (expressing or pro- - SMD 0.1 SD high- - 960 BP0 An SD of 0.1 repre-
ducing words not taught in the intervention) er (7 RCTs) sents a small dif-

feaqny £1
aueiyds’o) =

‘yyeay 19199
*SUOISII3P pawioju]
*32UBPINS pashiL

SM3IADY J13BWSISAS JO seqeleq auelyd0)



“p¥7 ‘suos 13 A31IM uyor Aq paysiiqnd ‘uoneioqe|jod aueyd0) ay L £207 @ y3uAdod

(ma1nay) a8e jo saeak xis 0} dn siauied) (z1) @8enSue) puodas 1oj suonuanidul Aiejngeson

assessed with: the children are either asked to pro- (0.02 lower to Moderated ference between
vide a definition or a label. The score is the number 0.23 higher) groups (Cohen
correct definitions or labels. Timing of outcome 1988).
measure: first post-test after intervention.
Mean length of utterance (MLU) There were no differences in the dif- (LRCT) SDDO Not reported.

ference scores for either MLU in L2 or Moderate®

L1.In L1, MLU increased only for the

intervention group and decreased

slightly for the control group.
L2 listening comprehension - SMD 0.19 SD 294 @006 An SD of 0.19 rep-
assessed with: measures not including taught higher (2 RCTs) Very lowf resents a small dif-
words. The assessor read short stories, and the (0.31 lower to ference between
child answered a series of questions tapping both 0.68 higher) groups (Cohen
literal and inferential understanding of the story. 1988).
Timing of outcome measure: first post-test after in-
tervention.
L2 narrative skills - SMD 0.37 SD 487 DODO An SD of 0.37 rep-
assessed with: retelling of a story not including higher (2 RCTs) Moderateg resents a small-
taught words. Points were awarded if central story (0.14 higher to to-moderate dif-
elements were included. Timing of outcome mea- 0.59 higher) ference between

sure: first post-test after intervention.

groups.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: confidence interval; MD: mean difference; SMD: standardised mean difference

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

See interactive version of this table: https://gdt.gradepro.org/presentations/#/isof/isof_question_revman_web_431591784086563843.

@ Downgraded one level due to 'some concerns' overall in risk of bias assessment, one level due to inconsistency (substantial heterogeneity; 12 = 83%), and one level due to

imprecision (wide confidence intervals).

b Downgraded one level due to 'some concerns' overall in risk of bias assessment and one level due to inconsistency (substantial heterogeneity; 12 = 74%).

¢ Downgraded one level due to 'some concerns' overall in risk of bias assessment, one level due to inconsistency (substantial heterogeneity; 12 = 78%), and one level due to

imprecision (very wide confidence intervals).

d Downgraded one level due to 'some concerns' overall in risk of bias assessment.
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€ Downgraded one level due to 'some concerns' overall in risk of bias assessment.

f Downgraded one level due to 'some concerns' overall in risk of bias assessment, one level due to inconsistency (substantial heterogeneity; 12 = 73%), and one level due to
imprecision (wide confidence intervals).

g Downgraded one level due to 'some concerns' overall in risk of bias assessment.
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BACKGROUND

Description of the condition

The vocabulary knowledge of second language (L2) learners
includes words in both the first language (L1) and the L2 (Hwang
2020; Monsrud 2022). In this review, we used the term L2 learners
to include children with an immigrant background, multilingual
children, as well as refugees. Children who speak a language at
home that is different from the societal language used in day care,
preschool, and school usually have to rely on only part of their
vocabulary knowledge - the L2 vocabulary - in these contexts. They
are at risk of failing to achieve the same level of vocabulary skills
in the societal language as their monolingual peers (August 2008;
Farnia 2011; Hoff 2014; Melby-Lervag 2014; Simos 2014).

Vocabulary skills in this context refer both to the breadth (how
many words are known) and depth (how well the words are
known - for example, connotations, semantic associates, and
morphological options). On group level, L2 learners' breadth
and depth of vocabulary knowledge in the societal language are
both significantly lower than the vocabulary knowledge of their
monolingual peers (Farnia 2011; Jean 2009; Lin 2012; Proctor
2012). In this review important distinctions are also drawn between
receptive and expressive vocabulary and between proximal and
distal vocabulary. Receptive vocabulary refers to understanding
words. Expressive vocabulary refers to expressing and producing
words. Proximal vocabulary refers to the words that are directly
taught in an intervention. Distal vocabulary includes words that
are not directly trained in an intervention. Moreover, it appears
that academic vocabulary (i.e. words that are low frequency,
more abstract, and potentially more ambiguous), is particularly
challengingto acquire for L2 learners (Biemiller 2005; Jean 2009; Lin
2012), though essential for reading comprehension and predictive
of education outcomes.

Limited vocabulary may have negative, long-term effects on later
language development, reading comprehension, and academic
achievement for both monolingual and L2 learners (August 2005;
Snow 1995; Stanovich 1986), and may increase risk of dropping
out of school (Lervag 2018). Poor vocabulary has also been
associated with negative impacts on mental health (Snow 2016;
Toppelberg 2002), and reduced occupational opportunities in
adulthood (Johnson 2010). Studies of monolingual children also
indicate that children with poor vocabulary are more likely to be
rejected by their peers and are less likely to initiate interactions,
participate in social interactions, and play (Rice 1991; Stangeland
2017).

At group level, L2 vocabulary appears to be smaller for L2 learners
relative to monolingual peers. Melby-Lervag 2014 found large
differences (Cohen'sd =1.12 for pooled effect sizes) in oral language
(including vocabulary) when comparing language skills between L1
and L2 learners. The poor L2 vocabulary knowledge of L2 learners
relative to their monolingual peers is worrisome because the rank-
order of children's vocabulary skills is quite stable throughout their
early educational years (Lervag 2010; Storch 2002). In other words,
the differences in vocabulary knowledge appear to persist over
time (Farnia 2011; Karlsen 2017; Lervag 2010).

The risk factors associated with poor L2 vocabulary knowledge
can be both external and internal to the individual (Paradis 2011).
External factors may include the amount and quality of language

exposure; internal factors may refer to the individual differences
in child skills such as learning aptitude and phonological short-
term memory, where the lower end of the continuum may include
children with developmental language disorder (DLD). Exposure to
more than one language does not cause or exacerbate DLD, and
poor vocabulary in L2 only would not indicate language disorder.
Monolingual and multilingual children are probably at the same
risk of having DLD, with an estimated prevalence ranging from 3%
to 7%, depending on age and definition (Norbury 2016). L2 learners
with language disorders can be expected to display persistent
language difficulties in any of their languages (Bishop 2017; Farnia
2019; Geva 2015).

It is important to consider that L2 learners are not a homogeneous
group (OECD 2019), and identification of external factors that play
arole in L2 vocabulary learning need to acknowledge variabilities
at the national level that are associated with geography, country
of origin, politics, demographics, and immigration factors, as well
as variability in the range of policies and opportunities designed
to enhance the learning of the societal language by the children
of immigrants and refugees. Difficulties academically could also be
due to other factors such as trauma; for example, refugees fleeing
areas of conflict and cultural dissonance in preschool and school
(DeCapua 2005).

Further, the risk factors for poor L2 vocabulary may be related to
aspects of low socioeconomic status (SES), parental education, and
the amount and quality of exposure to the societal language. In
general, compared to their monolingual peers, L2 learners who
come from lower SES backgrounds, with more restricted access to
high-quality education, are more at risk of having poor vocabulary
skills (OECD 2020a). For young children, social interactions with
their parents are often one of the main sources of language
exposure (Hart 1995; Rowe 2012; Weizman 2001). Research on
both monolingual children (Hart 1995), and L2 learners (Hoff
2013) has demonstrated that parents from more privileged SES
backgrounds often talk more to their children, use a broader, more
abstract, and more precise range of vocabulary, and engage their
children in context-independent conversation more often than
parents from lower SES backgrounds. This reflects both genetic and
environmental factors and their interactions (Hart 2021).

For children who are exposed to different languages at home and at
daycare or school, vocabulary learning is often distributed between
the two languages (Hwang 2020; Monsrud 2022; Oller 2007). This
may mean that a larger percentage of their exposure to new words
in L2 occurs mainly at daycare or school, unlike monolingual peers
(Bialystok 2010; Paradis 2009; Webb 2020), while at the same time,
they are exposed to new vocabulary in L1 at home (Monsrud 2022).
Consequently, the time spent in an L2 educational context, such
as preschool, may be of particular importance for L2 vocabulary
learning. Previous studies have found that both the amount of
time spent in preschool (Karlsen 2017), and the teaching quality
provided by teachers (Bowers 2011; Rydland 2021), are related to
children's L2 vocabulary development. L2 learners may choose to
focus on one language exclusively in particular contexts; however,
they may also elect to change between both languages in the same
setting depending on who they are speaking with or the task they
are completing.

Despite challenges associated with L2 acquisition, learning
more than one language can have positive effects. Maintaining
proficiency in L1 may be important for the child's identity and
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cultural affiliation, as well as the family interactions. Thisin turn has
been associated with lower levels of internalising and externalising
behaviours by fifth grade (i.e. 10 to 11 years of age) (Han 2010).
Furthermore, L2 learners bring languages and cultural resources to
preschool and school that may enrich the linguistic environment
for all children (Cummins 2000).

Description of the intervention

Systematic vocabulary interventions in preschool settings are
effective for enhancing vocabulary development in L2 learners
(Leacox 2014; Lugo-Neris 2010; Rogde 2016). One meta-analysis of
43 studies that included both L1 and L2 learners reported a small
overall effect size (g = 0.16) of broader language interventions on
standardised outcomes of linguistic comprehension (Rogde 2019).
Although the overall effect size was small, the findings nevertheless
suggest that systematic language interventions may increase
children's vocabulary skills. As vocabulary has a stable trajectory
from a young age (Bornstein 2014; Klem 2015), even a slight
early enhancement in vocabulary skills might be beneficial for a
particular child. However, specific features of effective vocabulary
interventions at different age groups, and the extent to which
such interventions generalise to unfamiliar vocabulary or broader
language and literacy tasks, has yet to be determined.

Vocabulary interventions for L2 learners between birth and six
years of age typically aim to increase experiences with, and
exposure to, words and word-meanings in the L2, in order to
improve the understanding and use of these targeted words in
social communication. In turn, the expectation is that increasing
vocabulary should benefit general expressive and receptive
language competencies, access to the curriculum, and social
engagement (Hagen 2017; Rogde 2016). New vocabulary should
also support independent learning of related unfamiliar words,
thus sustaining vocabulary growth over time (Rogde 2016).

Interventions can vary in terms of target words, activities,
strategies, delivery mode, delivery settings, intervention providers,
organisation of the intervention delivery, dosage, and the theories
that underpin how the intervention might work.

Approaches

One major difference between the approaches tointerventionis the
extent to which word meanings are acquired explicitly or implicitly.
Explicit instruction requires conscious awareness on the part of the
learner about the goals of the intervention, and active participation
in learning activities (Baron 2022).

Explicit instruction includes explaining, showing, or testing a
hypothesis or phenomenon to achieve conscious awareness about
that phenomenon. Such interventions are usually systematically
related to at least three elements: 1. a predefined session plan,
set of tasks and procedures that gradually increase in complexity
and difficulty based on the knowledge of developmental stages; 2.
structured activities that target specific words; and 3. the frequency
of sessions (Yoder 2014). Implicit (or incidental) learning occurs
without conscious awareness, and often employs more naturalistic
activities, such as play. Carers may be instructed or coached
to engage in interactive behaviours that support vocabulary
development; for example, observing the child's communicative
attempts, naming and modelling appropriate words, and then
extending the child's utterances (Dowdall 2020). Here, the words

to be learned may not be prescribed; instead, the focus is on
developing interactions to support the learning of any word.

Explicit and implicit approaches can also be complementary,
and successful interventions tend to use a combination of both
approaches (Webb 2020).

Target words and activities
Target words

When designing a vocabulary intervention, the starting point
is usually selecting target words to be learned throughout the
programme. These words may be selected based on:

« the characteristics of the target population, such as age, level
of functioning, words that are not known, and words that are
meaningful for the children to know;

« aspects of the words, including age of acquisition (Crevecoeur
2014; Vadasy 2015), frequency (Collins 2010; Wood 2018), and
phonological complexity (McDaniel 2019; Pearson 2007);

« characteristics of the context, which may entail basic vocabulary
for everyday use, such as core or living word vocabulary (tier
1); academic words related to a variety of domains (tier 2); low-
frequency subject-specific words (tier 3) (Beck 2013); and words
related to cultural values, traditions, or events (Hammer 2016);

« words embedded in existing books or educational materials
used in the intervention (Gregver 2020; Restrepo 2013; Rogde
2016);

» methodological aspects, including words that increase the
possibility of generalisation and transfer effects to new words
not taught in the intervention (words that share morphemes,
to increase likelihood of transfer to other words with the same
prefixes or suffixes (Torkildsen 2022));

» vocabulary that would not be encountered without direct
instruction, thereby yielding long-term intervention effects
(Greenwood 2016); and

« the degree to which the words are concrete and thus visually
better represented and, therefore, more readily depicted and
tested than those that are abstract (Collins 2010; Cycowicz 1997,
Leacox 2014; Pollard-Durodola 2016; Restrepo 2013).

The number of target words to be learnt differs between
intervention studies; for example, the study by Lugo-Neris 2010
used 20 key words, while Pollard-Durodola 2016 included 94 key
words in their intervention.

Content activities/strategies

Internationally, shared picture book reading is considered the
most widely used activity for L2 vocabulary intervention in young
(preschool) children and can benefit a diverse group of L2 learners
(Fitton 2018). Shared book reading interventions often include
scaffolding (Rogoff 1990), active listening, and inferencing tasks
(Hammer 2016; van Kleeck 1994).

Individual studies have produced contradictory results attributed
to design differences; for example, there were large positive
effects in studies with non-randomised designs, while studies
in which participants were randomly allocated to intervention
versus standard care conditions tended to yield null results (Fitton
2018). Design features may be confounded by differences in
intervention content, such as the choice of target words, quality
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and quantity of book sharing, quality of implementation, or the use
of activities or materials originally developed for other purposes
and, therefore, only weakly related to the target words (Lawrence
2014). Interventions developed for L1 or monolingual children
that were not adapted to a culturally and linguistically diverse
population could also contribute to variable outcomes (Larson
2020).

In addition to shared book reading, other common activities in
vocabulary interventions are:

« co-construction or retelling of a narrative (Boyce 2010; Hammer
2016; Hargrave 2000);

« perspective taking (Graver 2020);

« drill and categorisation tasks, including the repetition, sorting,
classifying, and defining of target words; sentences requiring the
choice of correct words to complete; supporting the use of target
words in a broader language context, including activities that
target morphology, syntax, and phonology (Hagen 2017; Stahl
1986);

« gaming tasks, which are designed to increase motivation and
engagement in order to facilitate learning (Thompson 2020).

Often a range of different activities or strategies is included
in an intervention, which is in line with the NICHD 2000
recommendations, which emphasised that a single vocabulary
activity or strategy does not result in optimal learning (see also
Marulis 2010).

Delivery mode

Vocabulary interventions have traditionally been delivered face-
to-face (Rogde 2016), but there is a rapidly increasing interest in,
and use of, technology in education (Hassler 2016), with indications
that research-based digital educational interventions may be as
effective for learning and retention as conventional delivery modes,
only (Chauhan 2017; Clark 2016). Relevant vocabulary application
(app) strategies include dictionary use or automatic translation
(Wood 2018), phonological analysis (De Jong 2000), morphological
analysis (Torkildsen 2022), contextual analysis (Nagy 2000), picture
book dialogues (Grgver 2020), and narratives (Hur 2012). Apps also
provide innovative and personalised opportunities for vocabulary
stimulation. Visual and audio exposure, interactive elements, direct
feedback, and individual adaptation may lead to both better
retention of new words, and improved engagement and learning
motivation (Clements 2003; Deng 2015; Hassler 2016; Haugland
1999; Kinash 2012). However, very few of the existing digital
interventions target vocabulary, and even fewer have been robustly
trialled (Griffith 2020; Hirsh-Pasek 2015). Some apps have been
specifically designed and tested to help L2 learners or preschool
children to acquire basic academic and cognitive skills (Griffith
2020; Northrop 2019; Shuler 2012), but little is known about
vocabulary. There are no systematic reviews or meta-analyses
investigating the effects of digital vocabulary interventions on
L2 learners, and the question of potential harm from digital
tools remains unanswered. This is important considering emerging
evidence of harm from excessive consumption of other types of
technology, such as television use impacting sleep (McDonald
2014), obesity (Cox 2012), and cognitive development (Zimmerman
2007).

Delivery settings and delivery agents

L2 vocabulary interventions for young children may be conducted
in early education and care (nursery/preschool) settings, at home,
or in part of healthcare settings. Intervention providers are
commonly preschool teachers, teacher assistants, or specialists,
such as speech and language pathologists, but they can also be
parents or research assistants. The home setting, with parents as
providers, may support cross-linguistic connections between L2
and L1 target vocabulary and have a carry-over effect into daily
life, thereby improving the maintenance effect. For all providers,
pre-intervention training is often necessary before carrying out the
intervention programme. Using the children's ordinary preschool
teachers or parents implies a more naturalistic intervention than
using trained research assistants, although some interventions
may include more than one setting. It is unclear if one intervention
setting is generally better than two, though studies have found a
larger effect of shared book reading interventions if both teachers
and parents are involved (Grgver 2020).

Organisation of the intervention delivery

Interventions can be applied one-to-one, in small groups, or in
larger groups, which can include the whole classroom. To our
knowledge, no review has been conducted on group size for L2
vocabulary interventions specifically, but one review of previous
research on linguistic comprehension interventions found that
small groups produced larger effects than larger groups or whole
classroom (Rogde 2019).

Dosage

The vocabulary intervention dosage varies by the number of
sessions, duration, frequency, and length. Optimal dosage for each
of these four aspects may be affected by child-related variables,
such as age, level of functioning, motivation, concentration, and
attention; system-level constraints, such as the available economic
and human resources; and intervention-related aspects, such as
desired outcomes (Zeng 2012). However, results from different
clinical samples suggest that dosage intensity is an important
predictor of the intervention effect, indicating that a high frequency
is better than a low frequency (Yoder 2014).

Control conditions

Control conditions in vocabulary interventions can include no
intervention, a waiting-list control, or standard care. If the
control condition includes an active control group receiving an
instructional method that targets other aspects of language (e.g.
phonological awareness) and that may have a beneficial effect
on vocabulary development, its use as a comparison condition is
problematic because it is difficult to separate these constructs in
early intervention. Notably, comparing a vocabulary intervention
with an alternative intervention answers a different research
question than one comparing a vocabulary intervention with a
group receiving standard care.

According to OECD 2020b, standard care in preschool settings
varies greatly between countries in terms of enrolment rates,
structures, investment, and governance. Differences in child-staff
ratios can affect the types of activities and practices, as well as
the quality of interactions between children and staff. Vermeer
2016 investigated the quality and structural features in 23 countries
using Environment Rating Scales and found the mean staff-child
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ratio to be 8.6, with a range from three to 25 children per
member of staff. The Organisation for Economic Co-operation and
Development (OECD) survey TALIS Starting Strong reported that
the group size of children in preprimary education varies between
around 16 children on average in Germany, Iceland, Korea, Norway,
and Turkey to more than 20 children in Chile, Israel, and Japan
(OECD 2019). The mean number of staff per child working with the
same group on the same day reflects large variations from two to
three members of staff per 10 children in Israel and Japan to almost
nine members of staff per 10 children in Iceland. In addition, OECD
2020b noted children's experience can also vary within a country in
terms of the preschool setting and the staff working in that setting.
In other words, standard care will also vary between contexts.
As book reading and talking about word meanings are activities
that usually take place in preschools (OECD 2020b), information
about standard care is needed to identify the components in both
the intervention and control groups that make the intervention
different from standard care.

How the intervention might work

Vocabulary interventions for L2 learners are usually broad-based
multicomponent programmes consisting of, for example, different
oral language components or a combination of oral language
and code-related components (Yousefi 2018). Since individual
content components have seldom been separated out and used
as the basis for randomisation in previous interventions, there
is limited knowledge about exactly which component(s) is (are)
initiating the change in terms of the breadth, depth, or both.
However, the general underlying strategies used in previous
interventions can help explain how such vocabulary interventions
might work. Explicit or intentional intervention strategies may
relate to conscious cognitive processes for understanding and
storing new words by committing lexical information to memory
(Dixon 2020; Ellis 1994). Implicit intervention strategies may involve
an unconscious and gradual accumulation of understanding and
remembrance of new words following repeated exposure to the
words in different contexts; the learning thus happens implicit (Ellis
1994). When learned implicitly, an increased vocabulary is a 'by-
product' of other activities or of different contextual information
(e.g. learning words through reading or listening activities).
Whether explicit or implicit strategies are most effective for
increasing a child's vocabulary remains under discussion (Marulis
2010), and it has also been hypothesised that the strategies are not
mutually exclusive - implicit learning can be guided and governed
by explicit strategies and explicit learning can be consolidated
and reinforced by implicit strategies (Dakun 2000). Therefore, it
can be hypothesised that vocabulary develops continuously as a
result of both implicit and explicit learning experiences; vocabulary
may develop gradually on a continuum from never having heard
it before to robust knowledge that has the meaning of the word
'pinned down' and allows it to be used in different contexts and
sentences (Bruton 2009; Dale 1965; Stahl 2006).

Assessing the impact of the intervention

Treatment effects for an intervention are usually measured by
assessing the participant's vocabulary before the intervention as a
baseline measure (pretest) in order to compare them to the results
after the intervention (post-test). The effects may be assessed
immediately after the intervention or at a specified time after the
intervention has ended. In order to determine long-term effects of a

vocabulary intervention, a follow-up assessment may be included;
for example, with a reading comprehension measure.

Assessment is typically performed by researchers or trained
research assistants (Grgver 2020), but may also be conducted by
teachers (Zucker 2019).

Children who are participating in a vocabulary intervention also
learn words and develop other language skills naturally outside
the intervention programme, and disentangling the direct effect
of the intervention and the effects of other contextual factors is
challenging. Randomised sampling should ensure the contexts are
similar between the two conditions, and an intervention's effect on
more distal measures (e.g. notincluding directly taught words) may
also reflect the quality of stimulation outside the intervention. At
post-test immediately after an intervention, any treatment effect
would be expected to be attributable to the intervention, but
following completion of the intervention, the participants would
continue to receive instruction independent of the intervention
programme. Furthermore, the aim of an intervention is to have
a lasting effect, and to achieve this goal, interventionists design
interventions such that children learn strategies that they will
continue to use after completion. It may be that an intervention
has started a learning process that can take time to be expressed
in the results, and interventions may also have an impact on the
agent of delivery (e.g. parent, preschool teacher) by building their
competence in their role in vocabulary learning, which is then
positive for the children's development after the intervention. For
all these reasons, longer-term assessment of an intervention is
important.

Additionally, impacts can be assessed with questionnaires of
communication skills or surveys of emotional, social, and
behavioural skills and functioning based on parent reports,
teacher reports, or both. Impacts can also be assessed using
scores on language composite tests comprising several language
dimensions (e.g. morphology, syntax, narrative skills, listening
comprehension). Finally, effects can be measured with tests of L1
vocabulary or a parent's report of a child's L1.

The impact of an intervention is commonly assessed using pre-
to post-test gains in outcome measures. However, when the
assignment to the control and intervention groups is randomised,
the impact can be assessed with post-tests only. This is often
the case when assessing longer-term impacts of an intervention,
such as when measuring the effects of a preschool intervention on
reading in school.

Adverse effects

To our knowledge, few studies have examined the potential
adverse effects of vocabulary interventions on children. At most,
studies may report no change in children's language skills after
the intervention or a control group making more progress in
vocabulary than the treatment group, indicating simple failure.
However, interventions that take children away from their usual
activities may negatively impact learningin other domains because
they are not present for planned activities in whole group or to
play with other children, but we are unaware of any studies that
have measured or reported this. Some children may not wish to
participate in an intervention during the school day (e.g. they may
find being singled out for intervention stigmatising), or they may
find the activities challenging, evoking a negative reaction, such as
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irritation or frustration. However, we are unaware of any vocabulary
studies that have reported such outcomes. Finally, a higher rate
of attrition in the treatment group than in the control group may
indicate failure to complete the intervention as planned due to,
for example, time issues for the delivery agent or negative child
reactions to the demands of the intervention.

Why it is important to do this review

As discussed, limited vocabulary can impede learning in school,
leading to academic failure and dropping out. Therefore, it is
important to have an updated overview of effective interventions
that can help, from an early age, to prevent such difficulties.
Although there have been previous reviews on L2 vocabulary
interventions for young children (for an overview, see Appendix
1), they do not have the same objectives and inclusion criteria as
applied in this systematic review and meta-analysis.

The primary objective of this review was to examine the effect
of L2 vocabulary interventions on L2 learners when a rigorous
randomised controlled trial (RCT) design was employed. Although
previous reviews have also sought to examine the effect of
vocabulary interventions, they have included multiple designs
(e.g. single case studies, quasi-experimental designs; Hur 2020;
Larson 2020). RCTs are not always possible in real life, but
this design remains the most robust for assessing the relative
effects of interventions (Higgins 2022a). One review on the
effects of linguistic comprehension interventions found that quasi-
experimental designs yielded larger effect sizes than RCTs, and
including different designs would, therefore, make it difficult to
determine how effective a vocabulary intervention may be, and for
whom, over time (Rogde 2019).

Previous reviews of L2 vocabulary interventions have included
studies conducted exclusively in the English language (Fitton 2018;
Hur 2020; Larson 2020). Therefore, there is a need to summarise
studies conducted in different countries and in a variety of
languages to get a better idea of the most effective interventions
and whether this varies in different contexts. By including all
samples of L2 learners, the aim was to examine how different child
characteristics were associated with an intervention's effect.

Previous reviews have variously considered a range of different
language skills (Larson 2020), literacy (Hur 2020), or only shared
book reading (Fitton 2018). The objective of this review was to
include studies that were designed with the aim of improving
L2 vocabulary skills and to examine how different approaches
to vocabulary instruction (e.g. explicit word learning, implicit
learning in context) and different variables, such as dosage, setting
(home versus school), and provider (teaching assistants, parents,
teachers, speech and language pathologists), were associated
with effect size. This is important information for practitioners
charged with providing young children with the best opportunity
for learning, well-being, and future success, and such knowledge
will help them to tailor interventions to prevent later academic
problems for L2 learners.

As previous primary studies have reported fade-out effects (Rogde
2016), this review considered the long-term effects of interventions
on different primary (i.e. vocabulary) and secondary (e.g. reading
comprehension, communication skills, social skills) outcomes. As
these programmes are time-consuming and costly, we needed to
determine what happened to the children after the intervention

had ended. By compiling information on different approaches,
delivery agents, dosages, and child characteristics associated
with intervention success, we have the best chance of providing
L2 learners, their preschool teachers, speech and language
pathologists, and parents with the best methods. This review is thus
important for practitioners who are planning interventions and
providing counselling and professional development in the area of
L2 learning. Moreover, this review provides crucial knowledge for
policymakers who are planning for future resources and support
needs.

OBJECTIVES

To examine the immediate and long-term effects of second
language (L2) vocabulary interventions targeting L2 learners up to
six years of age on vocabulary and social-emotional well-being.

To examine the associations between L2 vocabulary interventions
and the general characteristics of L2 learners (e.g. age, L2 exposure
and L1 skills).

METHODS

Criteria for considering studies for this review
Types of studies

We included RCTs where participants were randomly assigned
to either an intervention or a control group. We included
studies that used either cluster randomisation or those that used
randomisation at the individual level. We excluded all other study
designs (e.g. quasi-experimental, within-subjects).

Types of participants

We included studies with children aged five years 11 months or
younger at pretest. We did not include studies involving children
of six years or older at pretest; this was determined based on the
author-reported age range at pretest.

Study authors could have reported eligible participants as being
L2 learners with DLD, who thus had language deficits in both L1
and L2. We excluded studies where the participants were diagnosed
with learning or developmental disorders (e.g. autism, sensory
impairments, disorder of intellectual development).

We did not apply any restrictions to the type of L1 or L2 or the
geographical location of the participants.

Types of interventions
Experimental intervention

« Weincluded any vocabulary intervention that aimed to enhance

L2 vocabulary skills as one of the main aims of the intervention.

o Both educational settings (i.e. nursery, kindergarten,

preschool, orschool) and the home were acceptable, with the

delivery agent being a teacher (preschool, kindergarten, or

school), teaching assistant, researcher, speech and language
pathologist, or carer (e.g. parent).

o Interventions could be provided face-to-face, digitally, or by
other modes (e.g. shared book reading, digital interactive
book reading, activities (e.g. making a book), explicit
instruction on target vocabulary skills (Larson 2020)), or
implicit exposure through different contexts.
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o There were no exclusion criteria based on dose, duration,
intensity, or different aspects of implementation quality.

Control intervention

« We included inactive control conditions (e.g. waiting list) or
standard care.

« Weexcluded active control interventions (e.g. a different variant
of the same intervention, a different type of intervention),
as an active control group that focused on other aspects of
language (e.g. phonological awareness) may have had animpact
on vocabulary skills, given that these constructs are highly
correlated at preschool ages (Hjetland 2020).

Types of outcome measures

Weincluded studies that met the above inclusion criteria regardless
of whether they reported on the primary and secondary outcomes
listed below. For the studies that included the outcomes, we
extracted and analysed outcome assessments at the first post-test
(assessed immediately after the intervention) and over a longer
term (assessed at least one month after the intervention ended).
If the studies reported on more than one long-term follow-up, we
selected the last reported time point.

Primary outcomes

« Receptive L2 vocabulary (both proximal and distal)
o Expressive L2 vocabulary (both proximal and distal)
* Mean length of utterance (MLU) (potential adverse effects)a

aMLU was included as potential adverse effects. Being part of a
vocabulary intervention targeting one's L2 can be demanding. This
may cause the child to say and speak less because of the emphasis
on words that the child does not have command of yet. Notably, all
other listed outcome measures could also capture adverse effects
of intervention.

Measurement of outcomes

Proximal measures included taught L2 vocabulary measured in
terms of either:

« depth of vocabulary (e.g. by asking the child to define the words
included in the intervention); or

« breadth of vocabulary (e.g. by determining whether a child can
name a word when shown a corresponding picture).

Distal measures assessed L2 vocabulary that was not included
amongst the directly trained words in the intervention. Eligible
outcomes included standardised tests such as:

« receptive tests (British Picture Vocabulary Scale Third Edition
(BPVS-3; Dunn 2009); and Peabody Picture Vocabulary Test Fifth
Edition (PPVT-5; Dunn 2018)); or

« expressive tests (Expressive Vocabulary Test Second Edition
(EVT-2; Williams 2007)); or

« researcher-developed tests that tap expressive or receptive L2
vocabulary skills or both, covering breadth, depth, or both.

We presented data as mean number of correct responses for both
proximal and distal measures.

Secondary outcomes

L2 listening comprehension

« L2 narrative skills

» L1 receptive vocabulary (both proximal and distal)

« L1 expressive vocabulary (both proximal and distal)

« L1 listening comprehension

o L2 grammatical knowledge

« L2 reading comprehension (long-term)

« Strengths and Difficulties Questionnaire (SDQ; Goodman 1997).
SDQ questionnaire measures social and emotional behaviour.

As this is a wide concept, we only include this indicator of this
theoretical concept.

For listening comprehension and narrative skills, we included
only distal measures. This had not been specified in our protocol
(Hjetland 2021). The reason for including these outcome measures
was to examine the effect of intervention on broader language
measures. As these two measures (proximal and distal outcomes)
represent different outcome measures, we could not include both
in the same analyses.

Timing of outcome measures

We extracted and analysed outcome assessments at the first post-
test (assessed immediately after the intervention) and over a longer
term (assessed at least one month after the intervention ended).
If studies reported on more than one long-term follow-up, we
selected the last reported time point.

Hierarchy of outcome measures

If a study reported on more than one measure for an outcome, we
selected the most commonly used measure.

Search methods for identification of studies

In September 2021 and December 2022, the Cochrane Information
Specialist for Developmental and Psychosocial Learning Problems
searched the following databases, apart from Linguistics and
Language Behavior Abstracts, which the first review author (HNH)
searched. We did not search Education Database Proquest in
2022 because it was no longer available to the review authors or
editorial base. The review team conducted the searches reported in
Searching other resources.

Electronic searches

The search strategies for each of the electronic databases are
provided in Appendix 2.

« Cochrane Central Register of Controlled Trials (CENTRAL;
2022 Issue 11) in the Cochrane Library, which includes the
Cochrane Developmental, Psychosocial and Learning Problems
Specialised Register. Searched 6 December 2022

« MEDLINE Ovid (1946 to November week 4 2022)

« MEDLINE In-Process, In-Data-Review & PubMed NOT MEDLINE
citations Ovid (1946 to 5 December 2022)

+ MEDLINE Epub Ahead of Print Ovid (5 December 2022)
« Embase Ovid (1974 to 5 December 2022)
« ERIC EBSCOhost (1966 to 8 December 2022)

« Education Abstracts (H.W. Wilson) EBSCOhost (1983 to 8
December 2022)
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« Education Database ProQuest (1988 to 16 September 2021)

« Linguistics and Language Behavior Abstracts ProQuest (LLBA;
1973 to 10 January 2023)

« PsycINFO Ovid (1806 to November week 4 2022)

« Scopus Elsevier (all available years; searched 6 December 2022)

« Science Citation Index-Expanded Web of Science, Clarivate
(1970 to 7 December 2022)

« Social Sciences Citation Index Web of Science, Clarivate (1970 to
7 December 2022)

« Conference Proceedings Citation Index-Science Web of Science,
Clarivate (1990 to 7 December 2022)

« Conference Proceedings Citation Index-Social Science and
Humanities Web of Science, Clarivate (1990 to 7 December 2022)

« Emerging Sources Citation Index Web of Science, Clarivate (2015
to 7 December 2022)

« Sociological Abstracts ProQuest (1952 to 7 December 2022)

« Cochrane Database of Systematic Reviews (CDSR; 2022 Issue 11),
in the Cochrane Library (searched 8 December 2022)

« Epistemonikos (www.epistemonikos.org; searched 8 December
2022)

« ClinicalTrials.gov (www.clinicaltrials.gov; searched 8 December
2022)

« World Health Organization (WHO) International Clinical Trials
Registry Platform (ICTRP; trialsearch.who.int; searched 8
December 2022)

We did not limit the searches by year of publication, language of
publication, or publication type.

Searching other resources

We identified other eligible candidate studies by searching the
reference lists of the already included studies and relevant reviews,
as well as searching citations to the included studies. In addition,
the review team (HNH, AMH, MBM, KAN) handsearched the
following journals.

« International Journal of Bilingual Education and Bilingualism
(volume 1 1998 to volume 25 2022)

« Bilingualism Research Journal (volume 1 1975-1976 to volume
452022)

o Early Education and Development (volume 1 1989-1990 to
volume 33 2022)

« Journal Early Childhood Research Quarterly (volume 1 1986 to
volume 61 2022)

« Journal of Speech, Language, and Hearing Research (volume 1
1958 to volume 65 2022)

The first review author (HNH) searched the following grey literature
databases on 23 September 2021 and 14 December 2022.

« OpenGrey (www.opengrey.eu)

« Google Scholar (scholar.google.com/) (as Google Scholar does
not have a limit on the number of hits, we screened the first 500
references. We selected the first 500 records, ranked according
to relevancy)

The first review author (HNH) contacted relevant researchers
identified through this search and from previous relevant reviews
(Fitton 2018; Hur 2020; Larson 2020) via email or ResearchGate to
ask for other eligible candidate studies.

Data collection and analysis
Selection of studies

We imported all records yielded by the searches into EndNote and
removed any duplicates. We then exported all records to Covidence
(Covidence 2020), where any remaining duplicates were removed
before adopting a two-stage approach to screening; we developed
a form in Covidence to facilitate the screening process based on
the inclusion criteria. In the first stage, two review authors (HNH,
HH) independently screened the titles and abstracts of all records
against the eligibility criteria (see Criteria for considering studies
for this review). Records deemed potentially eligible, or those that
did not provide sufficient information to evaluate eligibility based
on the inclusion criteria progressed to the second stage. Inter-rater
reliability was strong (Kappa 0.83) (Cohen 1988).

For the next stage, we imported the full texts into Covidence where
two review authors (HNH, HH) independently screened the full texts
for inclusion based on the selection criteria. We recorded the main
reasons for any exclusions in the Characteristics of excluded studies
table. Notably, studies usually were excluded for several reasons;
however, we recorded only one reason. Inter-rater reliability was
strong (Kappa 0.80) (Cohen 1988). For one German full-text, a
German colleague with a PhD and experience with systematic
reviews read the publication and provided information about the
inclusion criteria.

We resolved disagreements between review authors by discussion
and consultation with a third review author (JK). We recorded
decisions made throughout the selection process and presented
studies in a PRISMA flow diagram (Page 2021; Figure 1), which
contained the number of included and excluded studies and the
number of studies assessed at each stage.
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Figure 1. Study flow diagram.
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Data extraction and management

Two review authors (HNH, MK) independently extracted the
following categories of information and data from the included
studies in Covidence (Covidence 2020). We piloted the data
extraction form before starting extracting information from the
included studies.

« Information about data extraction from reports (name of data
extractors, date of data extraction)

« Study characteristics (title, authors, reference identifier, year of
publication, location, source of funding)

« Study method and design (recruitment and sampling
procedure, randomisation level, clusters/sites, allocation
sequence concealment, blinding, methods used to prevent and
address missing data, unit of analysis, statistical methods used,
covariates)

« Participant characteristics at baseline (sample size, age, country
and region, L1, L2, study eligibility criteria and SES)

« Intervention details (activities, instructional approach,
intervention protocols, language of instruction, intervention
provider, method of delivery, dosage (frequency and duration),
staff qualifications, fidelity, description of standard care control
group, etc.)

« Outcomes and outcome measures (any measures related to
primary or secondary outcomes (see examples of measures
under Types of outcome measures), timing, standardised or
researcher made, expressive or receptive measure, etc.)

« Results (number randomly assigned, number included in the
pre-post analysis, number at follow-up, summary data for each
group (e.g.2 x 2 table for dichotomous data, means and standard
deviations (SDs) for continuous data), estimate of effect with
confidence intervals (Cls), P value, subgroup analyses, etc.)

« Miscellaneous information (key conclusions of primary study
authors, correspondence required to retrieve additional data or
information, review authors' own comments on study, etc.)

We resolved any disagreements in coding by discussion and
consulting a third review author (HH). Once agreement was
reached, the first review author (HNH) entered the relevant data
into RevMan Web 2020.

Assessment of risk of bias in included studies

Two review authors (HNH, HH) assessed risk of bias using
Cochrane's RoB 2 tool for randomised trials (Sterne 2019). We were
interested in effects of assignment to intervention, estimated using
intention-to-treat (ITT) analyses. Two review authors (HNH, HH)
resolved any conflicts in ratings by discussion. If needed, they
consulted a third review author (KAN).

RoB 2 includes five domains of bias: 1. bias arising from the
randomisation process; 2. bias due to deviation from the intended
intervention; 3. bias due to missing outcome data; 4. bias in the
measurement of the outcome; and 5. bias in the selection of the
reported outcome. We judged the risk of bias in each of the five
domains using the RoB 2 signalling questions. We assessed risk
of bias in the included primary outcomes at immediate post-test
L2 vocabulary (receptive and expressive, both proximal and distal)
and MLU (potential adverse effects). In addition to the primary
outcomes, we included L2 listening comprehension and narrative
skills.

We used the RoB 2 tool for individually randomised parallel-
group trials and cluster-randomised trials (Sterne 2019). We used
the Excel tool to make decisions for individually randomised
parallel-group trials (www.riskofbias.info/welcome/rob-2-0-tool/
current-version-of-rob-2), and for cluster-randomised parallel-
group trials (www.riskofbias.info/welcome/rob-2-0-tool/rob-2-for-
cluster-randomized-trials).

For cluster-randomised parallel-group trials, there were some
additional considerations when assessing risk of bias in outcomes
(Eldridge 2020). While the domains and signalling questions
largely follow RoB 2 for parallel-group trials with individual
randomisations, we were aware of some differences. For example,
in domain 1, randomisation could be based on geography, there
could be imbalance in cluster or in participant characteristics.
Also, there was a risk of bias if recruitment of individual eligible
participants was performed after randomisation of clusters. In
domain 2, we assessed if clusters and participants were analysed in
their assigned groups.

Based on the domain-level judgement of risk of bias, we reached an
overall judgement of risk of bias for the outcomes in each included
study: we used 'low risk of bias' to indicate studies with low risk of
bias in all domains; 'some concerns of bias' to indicate studies with
some concerns of bias in at least one domain; and 'high risk of bias'
to indicate studies with at least one high-risk domain or multiple
domains with some concerns of bias.

Measures of treatment effect

All outcome data from the included studies were continuous.
Because the included studies used different measures to explore
the same construct we used the standardised mean difference
(SMD) as estimates of the treatment effect for both proximal and
distal measures, using means, SDs, and sample sizes to calculate
the statistic for each outcome measure and for each group in
the study. We used RevMan Web to conduct the random-effects
meta-analyses of the treatment effect (RevMan Web 2020), and
presented SMD alongside 95% Cls. In instances with only one study,
we reported the result from that study using mean difference (MD).

Unit of analysis issues
Cluster-randomised trials

For the cluster-randomised trials, we used corrected data (i.e.
intracluster correlation coefficient (ICC)) reported in the studies.

Where studies did not provide ICC data or values, we contacted the
authors for further information. If these corrected data were not
provided but values that could be used to calculate the intracluster
correlation were reported, we estimated corrected data to be used
in meta-analyses (Higgins 2022a).

If a cluster-RCT had not been adjusted for clustering in their
analysis, we made the adjustment by multiplying the standard
errors of the estimates by the square root of the design effect, where
the design effect was calculated as 1 + (mean cluster size — 1) x ICC
(Higgins 2022b).

In cases where ICCs were not reported in the studies or provided
by authors on request, we implemented 0.15 as a general rule of
thumb. This was considered a plausible value based on the studies
that did include ICCs, but also a conservative estimate for the
impact of clustering at the classroom level (Schochet 2008).
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Studies with multiple treatment groups

For studies that compared multiple treatment groups to a control
group, we selected the treatment that had received the highest
dose or that had the most vocabulary-based intervention before
comparing it with the control group. If there was more than one
control group (e.g. one of the control groups included both L1 and
L2 learners), we selected the control group with only L2 learners.

Dealing with missing data

To obtain any missing data, the first review author (HNH) contacted
the corresponding authors of the publications. We contacted Baker
2022 to request information about the age of the sample, number
of participants who completed some of the outcome measures
(clearing up information about missing data), and cluster data
(Baker 2022 [pers comm]). The corresponding author responded to
the e-mails, but, as yet, has not sent the requested information.
We contacted Graver 2020 to ask for detailed information about
ICCs. They provided the requested information (Rydland 2022 [pers
comm]). We contacted Chen 2018 to ask for information about
clusters and ICCs (Chen 2022 [pers comm]). The author responded
to the e-mail but has not yet provided the requested information.
We contacted Goodrich 2013 to ask for information about group
numbers. The corresponding author answered the e-mail and gave
the information we requested (Goodrich 2021 [pers comm]).

We reported missing data in the data extraction form and in the risk
of bias table.

Assessment of heterogeneity

Potential sources of heterogeneity are related to instruction (e.g.
degree of explicit vocabulary instruction), dosage of intervention
(e.g. duration and amount), and sample characteristics (e.g.
age, L2 exposure, and L1 language). To account for statistical
heterogeneity, we tested the heterogeneity of effect sizes using the
Chi?2 statistic. This establishes the degree to which the variation in
effect size is caused by true heterogeneity and not due to chance
(Borenstein 2011). The Chi2 statistic and its P value in a random-
effects model reflect whether the variance is significantly different
from zero. The null hypothesis is that the studies share a common
effect size.

In addition, we reported Tau2 as an indicator of the magnitude
of variation in effect sizes between studies. We also assessed
the degree of heterogeneity across studies using the 12 statistic
to quantify the amount of true variability in the effect sizes.
Specifically, the 12 statistic indicates the proportion of variance in
effects that can be attributed to true heterogeneity versus random
error. When interpreting the |12 statistic, we used the recommended
rules of thumb in Section 10.10.2 of the Cochrane Handbook for
Systematic Reviews of Interventions (Deeks 2022), which state:

« 0% to 40% might not be important;

« 30% to 60% may represent moderate heterogeneity;

« 50% to 90% may represent substantial heterogeneity; and
« 75% to 100% indicates considerable heterogeneity.

Assessment of reporting biases

Because the meta-analysesincluded fewer than 10 studies, we were
unable to create and examine a funnel plot to assess reporting bias
(see Appendix 3 for unused methods).

Data synthesis

We conducted meta-analyses using RevMan Web where outcome
data were available from at least two RCTs (RevMan Web 2020). We
pooled the data using random-effects models, as these models take
into account that the variation in effect sizes between studies may
be due to both random error and systematic differencesin the study
characteristics (Borenstein 2011). We conducted meta-analyses
of treatment effects for effect sizes obtained at both immediate
postintervention and after a longer period of follow-up (e.g. six
months after the intervention or one year after the intervention) to
examine any long-term maintenance of the treatment effect.

In the event that we were unable to perform a meta-analysis, we
provided a narrative summary of the available data.

Subgroup analysis and investigation of heterogeneity

We were unable to conduct subgroup analyses as planned
(see Appendix 3), because there were fewer than 10 studies
in the meta-analyses that reported on the moderators (Deeks
2022). Descriptions of the characteristics of the participants,
interventions, and outcomes are provided in Included studies and
the Characteristics of included studies table.

Sensitivity analysis

We conducted sensitivity analyses with alternative meta-analyses
using the fixed-effect model to assess the robustness of the results
to decisions made throughout the review process as planned in
our protocol (Hjetland 2021). Because none of the studies included
in the quantitative analysis had an overall high risk of bias, we
did not conduct the planned sensitivity analysis excluding studies
with a high risk of bias (Appendix 3). In our protocol (Hjetland
2021), we stated that other sensitivity analyses than the one listed
could be considered. Therefore, we decided to run a sensitivity
analysis where we excluded the one study that had participants
with identified DLD because only this study had this characteristic.

Summary of findings and assessment of the certainty of the
evidence

We created a summary of findings table for vocabulary
interventions compared with standard care for L2 learners up to six
years of age. The table includes the primary outcomes atimmediate
post-test: L2 vocabulary (both receptive and expressive vocabulary;
proximal and distal) and MLU. In addition to the primary outcomes,
we included L2 listening comprehension and L2 narrative skills in
the summary of findings table. As planned in the protocol (Hjetland
2021), we chose these secondary outcomes as they are broader
language measures that measure mastering of language ability in a
more real-life context.

We assessed the certainty of the evidence using GRADEpro
GDT (GRADEpro GDT 2020). Two review authors (HNH, HH)

Consequently, we interpreted significant unexplained independently evaluated the certainty of the evidence as high,
heterogeneity in the results with caution. moderate, low, or very low and a third review author (MK) assisted
in settling any disagreements. The rating was based on the
five domains (inconsistency, indirectness, imprecision, publication
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bias, and overall risk of bias) to determine how confident we were
that the estimated effect reflected the true effect (GRADEpro GDT
2020). We presented the GRADE ratings in the table and provided
reasons for downgrading the certainty in the footnotes. High-
certainty evidence meant that the true effect would be close to the
estimated effect. Moderate-certainty evidence implied that the true
effect was likely close to the estimate but with the possibility that
the effect could have been substantially different. Low-certainty
evidence reflected that the true effect could have been different
from the estimated effect. Very low-certainty evidence implied that
the true effect was likely to be different from the estimated effect.

RESULTS

Description of studies
Results of the search

We identified 15,336 records through the electronic databases, 10
through other sources (i.e. through handsearches and screening
for included studies in previous reviews). We imported them
into EndNote, which identified and removed 4265 duplicates. The
remaining 11,081 studies were imported to Covidence (Covidence
2020). Covidence identified and removed an additional 728
duplicates, leaving 10,353 studies ready for title and abstract
screening. After screening abstracts for eligibility, we excluded
10,151 irrelevantrecords, leaving 202 records for full-text screening.
After evaluating the full texts for eligibility based on the inclusion
criteria, we excluded 187 articles with reasons, leaving 12 included
studies from 15 reports (see the flow of studies, Figure 1). We
provided four examples of excluded studies in the Characteristics
of excluded studies table.

Included studies

For an overview of the 12 included studies, see Characteristics of
included studies table.

Study design

All 12 studies reported random assignment to intervention and
control conditions. Notably, only five studies were defined as RCTs
by the authors (Chen 2018; Graver 2020; Rogde 2016; Spencer 2020;
Thordardottir 2015). Five studies were individually randomised
studies (Goodrich 2013; Pérez 2019; Rogde 2016; Thordardottir
2015; Verhallen 2006). Seven studies used cluster-randomised
designs; six were clustered at the classroom level (Baker 2022;
Chen 2018; Grgver 2020; Hermanns 2011; Pollard-Durodola 2016;
Spencer 2020), and one at the school level (Tong 2008).

Baker 2022 described their study as an experimental design;
Goodrich 2013 called theirs an experimental intervention study;
Hermanns 2011 reported an efficacy trial; Tong 2008 stated that
their study was a quasi-experimental design at the student level
and an experimental design at the school level; and Pollard-
Durodola 2016, Pérez 2019, and Verhallen 2006 stated that their
studies were designed to experimentally examine the effect of an
intervention with random assignment.

Location

Seven studies were conducted in the USA (Baker 2022; Goodrich
2013; Hermanns 2011; Pérez 2019; Pollard-Durodola 2016; Spencer
2020; Tong 2008), two in Norway (Graver 2020; Rogde 2016), one

in Canada (Thordardottir 2015), one in the Netherlands (Verhallen
2006), and one in China (Chen 2018).

Setting

Ten studies were conducted in preschool settings; Thordardottir
2015 was conducted in a clinical setting with speech-language
pathologists and parents, and Verhallen 2006 was implemented in
an experimental setting.

Sample size

The 12 studies included 1943 children. The mean number of
children in a study was 162 and ranged from 20 (Tong 2008) to 464
(Graver 2020). The mean number in the intervention group was 68
children, ranging from 10 (Tong 2008) to 219 (Grgver 2020). The
mean number in the control group was 67 children, ranging from
nine (Thordardottir 2015) to 190 (Graver 2020) children.

Participants
Age

The 12 studies included children aged 5 years and 11 months or
younger at pretest. The mean age was 4.9 years (58.3 months) in
the intervention group and 4.8 years (57.6 months) in the control
group. Notably, two studies reported age for the whole sample and
not for each group (Pérez 2019; Tong 2008). Baker 2022 confirmed
via e-mail that the whole sample was under 5 years and 11 months
but has not, at this time, sent the specifics on age that we requested
(Baker 2022 [pers comm]).

First and second language

Based on the 12 studies, there were variations in both the L1 and L2
of the participants. Three studies varied L1 language background
of the sample (Grever 2020; Rogde 2016; Thordardottir 2015). In
Grgver 2020, the children spoke a variety of L1s (e.g. Albanian,
Arabic, Bosnian, Sorani Kurdish, Polish, Russian, Somalian, Tamil,
Turkish, Urdu, and Vietnamese). Rogde 2016 reported that the
children had different mother tongues from around the world
but did not include the different languages. Thordardottir 2015
reported that L1s included Arabic, Bangla, Bengali, Chinese,
Dutch, English, Japanese, Kabyl, Punjabi/Urdu, Russian, Sinhalese,
Spanish, and Tamil. In the remaining nine studies, the samples
involved English language learners (ELL) with Spanish as their L1.

The second language (L2; i.e. the language of the vocabulary
interventions) was English in seven studies (Baker 2022; Goodrich
2013; Hermanns 2011; Pérez 2019; Pollard-Durodola 2016; Spencer
2020; Tong 2008), Norwegian in two studies (Grgver 2020; Rogde
2016), French in one study (Thordardottir 2015), Dutch in one study
(Verhallen 2006), and Chinese in one study (Chen 2018).

Language skills as eligibility criteria

Seven of the 12 studies used results from a language screening or
the previous identification of low language proficiency to select
the children who were eligible to participate (Baker 2022; Pérez
2019; Pollard-Durodola 2016; Spencer 2020; Thordardottir 2015;
Tong2008; Verhallen 2006). The studies reported different eligibility
criteria.

« Baker 2022 required the children to score below the 30th
percentile on an English receptive vocabulary measure to
participate. Thus, the sample was considered at risk for
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language and learning difficulties. However, children who
scored below the second percentile were excluded because the
authors did not consider they would benefit from a tier 2 English
intervention. The participating children were also required to
have some level of receptive Spanish vocabulary.

o Pérez 2019 required children to pass the Spanish speech,
language, and hearing screening administered by a Spanish-
English bilingual speech-language pathologist, score within
the normal limits (standard score 85 or greater) on a Spanish
expressive vocabulary measure, and score within the normal
limits on a non-verbal intelligence assessment.

« Pollard-Durodola 2016 screened and selected children for the
study based on their scores at the prefunctional and beginning
levels of English proficiency.

o Spencer 2020 included children with scores within the expected
range for their age on an English language screening (listening
retell and expressive vocabulary). Thus, this sample included
children who displayed low English (L2) language proficiency
and low, moderate, or high Spanish (L1) language skills.

« Thordardottir 2015 recruited children with a primary language
impairment previously identified by a certified speech-
language pathologist. Here, the term 'primary language
impairment' referred to the population of individuals who, until
recently, were referred to as children with 'specific language
impairment'. The present term for this is DLD and the term we
used in this review (Bishop 2017). The children in Thordardottir
2015 study also needed to have significant bilingual exposure - a
minimum of six months of regular L2 exposure (e.g. in a daycare
setting). Diagnosis of primary language impairment was defined
as scores at or below -1.5 SD of the normative monolingual
mean on at least one L2 language measure.

« Tong 2008 identified participants with limited English language
proficiency, and home language surveys indicated that Spanish
was the primary language spoken at home.

« Verhallen 2006 specified that the children did not have language
impairments or special educational needs. The participants
scored in the bottom 50% on a language test standardised
for Dutch kindergarten children (i.e. L2) and had non-verbal
intelligence scores within the normal range.

In addition to these seven studies, two studies reported
that participants were recruited from Head Start centre
classrooms (Goodrich 2013; Hermanns 2011), which provide
comprehensive early childhood education, health, nutrition, and
parent involvement services to low-income children and families.

In the remaining studies, the only selection criterion was that the
children were L2 learners (Chen 2018; Grgver 2020; Rogde 2016).

Gender

All 12 studies included both girls and boys in their samples.
For details on the number of boys and girls in the studies, see
Characteristics of included studies table.

Funding sources

All 12 studies reported on funding sources for their respective
studies. All included studies, except Pérez 2019, reported receiving
funds from grants.

Interventions
Experimental intervention

The included studies employed several strategies for teaching
vocabulary.

+ Shared book reading
« Explicit preteaching of vocabulary before the story was read
« Explicit recap of taught vocabulary after the story was finished

« Having children retell the story or produce the target words, or
both

« Included additional games and activities to reinforce book
reading vocabulary

« Engaging parents/families in these activities

Elements of explicit vocabulary instruction

The included studies generally had detailed (manualised)
intervention programmes with a session plan and frequent
activities. Pérez 2019, Rogde 2016, Spencer 2020, and Tong 2008
included detailed scripts for the book reading activities and other
lessons. Grgver 2020 noted that they did not include scripts in
their intervention. The remaining studies did not report whether
they included scripts. Six studies described the intervention as
a curriculum (Baker 2022; Chen 2018; Goodrich 2013; Pollard-
Durodola 2016; Spencer 2020; Tong 2008).

The interventions included shared book reading as a core element
of the vocabulary intervention. Only Thordardottir 2015 did not
include this. Verhallen 2006 used multimedia as a medium for book
reading, while the others used more traditional paper books. The
multimedia stimuli included action videos, music, and sounds that
were related to the main aspects of the story, such as characters,
location, time, problem, goal, story events, resolution, and theme.
Spencer 2020 used wordless picture books.

Elements of implicit vocabulary instruction

Implicit vocabulary instruction may be defined as a 'naturalistic
approach' in which word and language learning takes place
during naturalistic, everyday activities. Learning is unintentional
in that the learner is not explicitly aware of a learning context or
specific targets. Most studies in this review had explicit targets,
although implicit learning was often possible. For example, Grgver
2020 encouraged teachers to use play and other activities that
expanded on the themes covered in the books, thereby introducing
possibilities to learn additional words or a greater depth of meaning
of target words. Spencer 2020 included suggested activities that
allowed for incorporation of the target vocabulary into circle time
and playground games, and a list of additional storybooks that
contained the target vocabulary. Chen 2018 included activities such
as a field trip and an art activity.

Target words

Ten studies used a selection of target words to support the
children's vocabulary (Baker 2022; Chen 2018; Grever 2020;
Hermanns 2011; Pérez 2019; Pollard-Durodola 2016; Rogde 2016;
Spencer 2020; Thordardottir 2015; Tong 2008). Two studies did not
include target words (Goodrich 2013; Verhallen 2006).

The criteria used to select the words were root word meanings
(Hermanns 2011) that preschoolers with limited vocabulary were
unlikely to know (Hermanns 2011; Rogde 2016). Similarly, Pérez
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2019 and Rogde 2016 selected tier 2 words, as these are more
abstract and not easily learned without instruction in a general
preschool setting. However, these words are highly relevant for
building a more abstract language and for learning in school (Beck
2013). Thordardottir 2015 mixed familiar and unfamiliar words,
such that five of the target words were words that the child was
reported to understand but not produce, while the remaining
targets were unfamiliar to the child. Importantly, the children in this
study had primary language impairments.

Some interventions included concrete words because they could
be easily demonstrated (Hermanns 2011) or represented with a
picture (Pérez 2019). In contrast, Chen 2018 included abstract
words (such as 'boundary') in addition to the more concrete nouns
(e.g. animal names). Chen 2018 selected words related to social life
(e.g. wall, bell, passport), and Hermanns 2011 included words that
were thought to be interesting for children and useful in everyday
situations (e.g. colour, size, sound).

Other considerations were that the words occurred in the books
used for instruction (image or text) (Pérez 2019), or in school
textbooks (Rogde 2016). Finally, the words that could be presented
in both languages (e.g. Spanish and English) were selected. Grover
2020, Hermanns 2011, Pérez 2019, and Spencer 2020 also provided
the target words in the children's L1. Pollard-Durodola 2016 noted
that 15% of the words were English/Spanish cognates or words with
similar spelling, meaning, and origin; however, they did not specify
whether the words were also presented in the L1.

The number of target words explicitly taught each week ranged
from two to 10 words. Spencer 2020 included two words for each
story. Tong 2008 included three in kindergarten and four to six
in grade 1. Rogde 2016 selected three to four words from each
book. Pérez 2019 included four new words per week. Graver 2020
included four or five target words in each book, Baker 2022 included
five words each week, Hermanns 2011 and Pollard-Durodola 2016
included six words per week, and Thordardottir 2015 targeted 10
words in each session. Chen 2018 did not specify the number of
target words per week.

Content activities and strategies

Understanding new words

Shared book reading was commonly used across studies, with
target words embedded in the books. Baker 2022 noted that the
lessons in the intervention began with a review of the target
word definitions using an instructional routine developed by
the research team. Similarly, Pollard-Durodola 2016 included the
strategy of reviewing the taught concepts by identifying/naming
the picture/concept cards. This took place after book reading. Tong
2008 reviewed the content words as an introduction on the second
day.

To support the learning of the content words, the interventions
included child-friendly definitions and picture cards thatillustrated
the words, and anchor sentences that provided meaningful
context-aided comprehension were read to them (Baker 2022).
Pérez 2019 reported that their programme included the strategy
of defining, naming, and repeating the words. Thordardottir 2015
included games and activities that allowed the modelling of target
words in meaningful contexts in the part of the sessions devoted
to vocabulary, and repetition was also emphasised in the activities.

In the multimedia intervention by Verhallen 2006, the story was
repeated four times.

Using new words in expressive language

Another teaching technique used was asking open-ended
questions (Chen 2018; Goodrich 2013; Hermanns 2011; Rogde
2016; Tong 2008). Pollard-Durodola 2016 used comprehension
questions where the children used their new vocabulary and
acquired knowledge and talked about the characters and the story.
Hermanns 2011 listed prompting the children with questions as a
dialogical reading technique. Rogde 2016 noted that teachers used
specific questioning techniques in shared book reading (dialogical
reading) to encourage the children to develop more context-
independent language and expand their vocabulary while jointly
paying attention to a book.

At least six studies reported having additional activities that
included broader language components (e.g. phonological
awareness, morphology, literacy) and employing tasks as a tool to
support the use of target words (Baker 2022; Chen 2018; Goodrich
2013; Rogde 2016; Thordardottir 2015; Tong 2008). Goodrich 2013
included activities related to phonological awareness skills (e.g.
word games using pictures to help children better understand
that words are made up of individual units of sound) and print
knowledge (recognition of the letters in the children's names
and later introducing the alphabet as well as the sounds that
corresponded to the letters). Baker 2022 noted that reviewing
the target words provided the children with explicit practice
pronouncing the vocabulary words and repeating the definition.
Chen 2018 reported using a rhyming song as one of the activities.
Rogde 2016 had a broad linguistic comprehension approach, with
activities also targeting grammar and narratives; however, the
main focus was on expressive vocabulary. The sessions did not
include phonological skills, letter knowledge, and print awareness.
Syntactic knowledge was also an important component for
Thordardottir 2015 and included the production of subject-verb-
object sentence structures. Part of the intervention curriculum
used by Tong 2008 included lessons on phonemic awareness,
phonics, reading fluency, and reading comprehension in addition
to vocabulary development.

Another strategy employed was encouraging the children to speak
more (Chen 2018). Baker 2022 reported that the delivery agents of
the intervention supported (scaffolded) the children as they used
words in novel sentences, with particular attention given to helping
children elaborate and extend their sentences. Similarly, Hermanns
2011 reported evaluating and expanding the children's responses
as a strategy.

Pollard-Durodola 2016 implemented a discussion activity to
encourage the children to relate new words and concepts to
their own lived experiences. The discussions were framed within
the context of a science or social studies topic and theme. The
children were encouraged to use their new vocabulary at home,
and the lessons were organised to prime background knowledge.
Discussions were also part of the interventional programme in
Chen 2018, which used picture book-related discussions. Tong 2008
included role-play conversation as an activity.

Retelling was also a strategy that was used to support word learning
(Grgver 2020; Hermanns 2011; Spencer 2020). In Grever 2020,
the children retold stories from a different perspective. Spencer

Vocabulary interventions for second language (L2) learners up to six years of age (Review) 19
Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

2020 included packages for each story with additional materials
and extension exercises. These included five illustrations, wordless
picture books, and story schema icons to scaffold retells, story
games, and objects related to target words and icons.

Chen 2018 and Hermanns 2011 used giving positive feedback as a
strategy. Play activities were included to ensure that children had
fun doing these activities. Spencer 2020 reported that supportive
prompts were given along with corrections, modelling, and leading.
Thordardottir 2015 also included positive reinforcement and
responding to children's production attempts.

Bilingual focus and home settings

Our main focus is vocabulary learning in the L2. However, these
children are exposed to and learn two or more languages at
the same time. Therefore, some of the studies included activities
to support and acknowledge vocabulary development in the
children's L1 languages (Chen 2018; Graver 2020; Spencer 2020;
Thordardottir 2015). Chen 2018 included discussions about the
picture books in the children's L1 language to scaffold and help
them understand new vocabulary and concepts. Grgver 2020 and
Spencer 2020 provided books and target words in the L1 that
the parents could use with the children at home. Parents were
present at all sessions in Thordardottir 2015. In these multilingual
sessions, parents were asked to model target words and sentence
structures in the L1. The study authors reported that maintaining
parent engagement in therapy activities was challenging. Tong
2008 included parent training sessions in which parents received
take-home literacy activity books and activities. Notably, Goodrich
2013, Hermanns 2011, Pérez 2019, Thordardottir 2015, and Tong
2008 all included an additional intervention group in which the
focus was on both L1 and L2. However, in these studies, the
intervention group selected for inclusion in the review was the one
that had the largest L2 focus, as planned in our protocol (Hjetland
2021).

Organisation of the intervention delivery

The interventions were mainly organised as small-group sessions
(usually with three or four children). Three studies included a
combination of group sessions and individual sessions (Pérez
2019; Rogde 2016; Tong 2008). Two studies delivered the
intervention only individually (Thordardottir 2015; Verhallen 2006).
In Thordardottir 2015, the parent, child, and speech-language
pathologist were in the room together. In Verhallen 2006, the
sessions took place in a room containing a computer and a
digital camera. Some studies combined small-group sessions with
awhole-class activity (Chen 2018), or with a larger group, including
other children from the classroom (Graver 2020).

Delivery agent

(Pre)school teachers delivered the intervention in eight studies
(Baker 2022; Chen 2018; Grgver 2020; Hermanns 2011; Pollard-
Durodola 2016; Rogde 2016; Spencer 2020; Tong 2008). The
remaining studies delivered the intervention by bilingual graduate
research assistants (Goodrich 2013), monolingual English-speaking
first-year graduate student clinicians (Pérez 2019), speech-
language pathologists (Thordardottir 2015), or experimenters
(Verhallen 2006).

Dosage

The mean dosage per week was 80 minutes and ranged from 24
to 120 minutes. This was calculated based on the nine studies that
reported the information (Baker 2022; Chen 2018; Goodrich 2013;
Pérez 2019; Pollard-Durodola 2016; Rogde 2016; Thordardottir
2015; Tong 2008; Verhallen 2006). The remaining three studies did
not report the number of minutes (Grgver 2020 held three shared
reading sessions per week, Hermanns 2011 and Spencer 2020 held
daily sessions four days a week).

Duration

The interventions lasted between one week and two years. The
duration in six studies ranged from 16 to 22 weeks (Baker 2022;
Goodrich 2013; Grgver 2020; Pollard-Durodola 2016; Rogde 2016;
Thordardottir 2015). The studies with a longer duration included
Spencer 2020, whose intervention was organised in three blocks,
with each block lasting eight to 10 weeks (24 to 30 weeks' total
duration). The longest durations were in Chen 2018 (one school
year) and Tong 2008 (two school years). The studies with the
shortest durations were Verhallen 2006 (1 week), Pérez 2019 (six
weeks), and Hermanns 2011 (12 weeks).

Control intervention

All studies compared the intervention with standard care. However,
typical practice differed based on the setting and local conditions
in each country or (pre)school. Thordardottir 2015 employed a
waiting list control design in which L2 learners in the control group
(all of whom met the criteria for primary language impairment)
were offered treatment at the end of the study. However, the
outcomes for this delayed treatment group were not reported.

Distinguishing standard care from an active control group may
be difficult. For example, in Baker 2022, the comparison group
received tier 1 vocabulary instruction in whole groups, while in
Tong 2008, the comparison group had the typical practice of
structured English immersion (SEI). The intervention groups in
these two studies received supplemental tier 2 instruction or
enhanced SEl instruction.

In some studies, the control group received materials to work
with (Grever 2020; Hermanns 2011). Grgver 2020 supplied the
comparison group with one or two books (seven in total) within
each thematic unit. These books were topically linked to the
unit but not identical to the books that the intervention group
received. Similarly, Hermanns 2011 introduced control classrooms
to Spanish and English versions of the same books during the
same weeks; however, the preschool teachers used them as they
normally would and did not include the additional dialogical
reading techniques that were employed in the intervention
condition. In addition, the teachers in the control classroom did not
explicitly discuss the target vocabulary words.

Outcomes

All 12 studies included data on outcome measures at post-test. As
planned in the protocol (Hjetland 2021), we included the outcomes
at the first available time point postintervention from each study.
Four studies also reported on follow-up assessments (Baker 2022;
Pérez 2019; Rogde 2016; Thordardottir 2015). Thordardottir 2015
included information about a follow-up assessment two months
after the completion of the training. However, this was applied
only to the intervention group because the wait list control group
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received the intervention. Baker 2022 followed the participants
one year after spring in grade 1. Rogde 2016 included a seven-
month follow-up. Pérez 2019 had follow-up testing six weeks after
instruction.

Primary outcomes
Receptive L2 proximal vocabulary

Five studies reported an outcome measure of L2 learners' receptive
knowledge of the taught vocabulary items (Baker 2022; Grover
2020; Hermanns 2011; Pollard-Durodola 2016; Spencer 2020). This
was assessed by showing bespoke illustrated sets of four words,
which contained one of the target words and three distractors.
The assessor uttered the target word, and the child was asked to
point to the illustration that corresponded to the word. One study
assessed and reported the vocabulary taught after each of the three
units of the intervention (Spencer 2020). For this study, we included
the results for the first unit. The scores reflected the number of
correct answers.

Receptive L2 distal vocabulary

Seven studies reported outcomes measuring L2 learners' receptive
vocabulary on standardised tests comprising words that were not
directly taught in the intervention (Chen 2018; Goodrich 2013;
Grover 2020; Hermanns 2011; Pollard-Durodola 2016; Rogde 2016;
Thordardottir 2015). Grgver 2020 and Rogde 2016 reported a
Norwegian translation of the BPVS (second edition) (Dunn 1997
adapted to Norwegian by Lyster 2010), Pollard-Durodola 2016
included the Peabody Picture Vocabulary Test Fourth Edition
(PPVT-4; Dunn 2007), Thordardottir 2015 used the French version of
the PPVT-4 (EVIP; Echelle de Vocabulaire en Images Peabody), Chen
2018 reported using the Peabody Picture Vocabulary Test Revised
Edition (PPVT-R) translated to Chinese, Hermanns 2011 used the
Receptive One-Word Picture Vocabulary Test (ROWPVT) (Brownell
2000), and Goodrich 2013 used a subtest from the Preschool
Comprehensive Test of Phonological and Print Processing (P-
CTOPPP; Lonigan 2002a). In all cases, the children were asked to
point to a picture in a set of four that corresponded to the word
uttered by the assessor. The scores reflected the number of correct
answers.

Expressive L2 proximal vocabulary

Six studies reported on L2 learners expressive word knowledge
of the taught vocabulary words using bespoke, researcher-
designed assessments (Baker 2022; Grever 2020; Pérez 2019;
Pollard-Durodola 2016; Rogde 2016; Verhallen 2006). Three studies
assessed expressive vocabulary by asking the child to provide a
definition of the target word (Baker 2022; Grgver 2020; Rogde 2016).
Pollard-Durodola 2016 performed the assessment by asking the
child to name or label what was depicted in a picture of an object.
Pérez 2019 included a definition task and a naming task; only the
naming task was included in the meta-analysis. Finally, Verhallen
2006 asked L2 learnerstofillin the last word to complete a sentence
spoken by the assessor while the child saw a matching picture (e.g.
The cat lies on the ... (floor)). The scores reflected the number of
correct answers.

Expressive L2 distal vocabulary

Seven studies reported children's expressive word knowledge
using standardised tests comprising words not directly taught in
the interventions (Chen 2018; Goodrich 2013; Pollard-Durodola

2016; Rogde 2016; Spencer 2020; Thordardottir 2015; Tong 2008).
Goodrich 2013 and Rogde 2016 included word definitions, while
the remaining five studies included picture-naming tasks in
which pictures included a variety of objects, actions, or concepts
presented in pictures (Chen 2018; Pollard-Durodola 2016; Spencer
2020; Thordardottir 2015; Tong 2008). The scores reflected the
number of correct answers.

Mean length of utterance

One study included information about the MLU for both L1 and
L2 (Thordardottir 2015). The study recorded language samples in
the home languages, which trained interpreters transcribed and
analysed for MLU. The scores represented the number of correct
answers.

Secondary outcomes
L2 listening comprehension

Three studies reported secondary outcomes on measures of L2
listening comprehension (Baker 2022; Spencer 2020; Tong 2008).
In Spencer 2020, the assessor read short stories, and the child
answered a series of questions that tapped both literal and
inferential understanding of the story. In the standardised measure
included in Tong 2008 (Listening Comprehension subtest of the
Woodcock Language Proficiency Battery - Revised), the child heard
apassage read aloud and was required to say a single word that was
missing at the end of the passage. Baker 2022 measured the effect
on listening comprehension with a bespoke measure containing
the content words taught in the intervention. The assessor read
short passages aloud and asked the child to answer a series of
questions using the target words. The scores reflected the number
of correct answers.

L2 narrative skills

Four studies included an outcome measure assessing L2 narrative
skills (Grever 2020; Rogde 2016; Spencer 2020; Verhallen 2006). The
L2 learners were asked to retell a story, and were awarded points
if they included central story elements. The measures included in
Grgver 2020 and Rogde 2016 did not include stories or words that
were explicitly taught in the intervention. However, the measures
included in Spencer 2020 and Verhallen 2006 were similar to the
stories included in the intervention and thus were not included in
the meta-analysis on this outcome measure. The score reflected the
number of correct answers.

L1 receptive proximal vocabulary

Three studies included a receptive measure of the taught words in
the L1 (Graver 2020; Hermanns 2011; Spencer 2020). The children
were asked to identify and point to the correct picture/illustration
that corresponded to the word (out of four) given by the assessor.
The scores reflect the number of correct answers.

L1 receptive distal vocabulary

Three studies included a receptive outcome measure on the
distal (i.e. not taught) vocabulary in L1 (Chen 2018; Goodrich
2013; Hermanns 2011). All three standardised measures asked
the children to point to the correct picture out of four that
corresponded to the word uttered by the assessor. The scores
reflected the number of correct answers.
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L1 expressive proximal vocabulary

One study included a measure of the expressive vocabulary taught
in the L1 (Pérez 2019). The study assessed both naming and
definition. In naming, the L2 learners were asked to label a
picture of the target vocabulary. If the L2 learners provided the
correct label, they were asked to provide a definition of the word.
Definitions were not requested if the L2 learners could not label
the word. Statistics on the naming task were included in the coding
for the meta-analysis. The scores reflected the number of correct
answers.

L1 expressive distal vocabulary

Three studies included a measure of expressive vocabulary in the
L1, notincluding taught words (Chen 2018; Goodrich 2013; Spencer
2020). All three studies asked the L2 learners to label pictures of
objects or actions. In the measure used by Goodrich 2013, the L2
learners were also asked to describe its important features. The
scores reflected the number of correct answers.

L1 listening comprehension

None of the studies reported L1 listening comprehension.

L2 grammatical knowledge

Four studies reported L2 grammatical knowledge gains following
theintervention (Grever 2020; Rogde 2016; Spencer 2020; Verhallen
2006). Grgver 2020 and Rogde 2016 included the same receptive
measure (TROG-2; Bishop 2003). Spencer 2020 included a similar
receptive measure (sentence structure, CELF-P) that required
L2 learners to point to pictures corresponding to a spoken
sentence as well as an expressive word structure measure. To
ensure comparable measures in the meta-analysis, we included
only the CELF-P outcomes in the meta-analysis. Verhallen 2006
measured grammatical knowledge by having the L2 learners
repeat a selection of sentences based on the text used in the
intervention; therefore, this was considered a proximal measure
and not included in the meta-analysis. The scores reflected the
number of correct answers.

L2 reading comprehension

None of the studies reported secondary outcomes on reading
comprehension.

Strengths and Difficulties Questionnaire

None of the studies reported secondary outcomes on the children's
social, emotional, or behavioural development, as measured using
the SDQ.

Excluded studies

We excluded 187 full-text articles because they did not meet the
Criteria for considering studies for this review.

The main reasons for exclusion were ineligible population (70),
ineligible intervention (47), and ineligible design (70).

Four of the excluded studies are described in Characteristics of
excluded studies table. These were selected because that they
are likely to be considered eligible and relevant by readers of the
review.

Risk of bias in included studies

Risk of bias judgements are summarised for the outcomes in
Analysis 1.1; Analysis 1.3; Analysis 1.5; Analysis 1.7; Analysis 1.9;
Analysis 1.10. The Excel tool used to implement RoB 2, with detailed
risk of bias assessment data, including consensus responses to
the signalling questions, can be accessed separately for individual
randomised studiesand for cluster randomised studies.

Bias arising from the randomisation process

Only one study included information about the methods
used for randomisation. Thordardottir 2015 reported that
random assignment was accomplished using the 'Research
Randomizer' website generating six sets of six numbers per
set (www.randomizer.org). The remaining studies included
information about the level of randomisation and numbers in each
group but not the method used or how it was conducted.

Bias due to deviations from intended interventions

The studies did not include information on whether the
participants, delivery agents, or parents were aware that they
were taking part in an intervention. However, it is reasonable to
assume that all parties were aware that they were taking part in
a vocabulary intervention. Appropriate analyses (e.g. analysis of
variance) were conducted to estimate the effect of assignment to
intervention.

Bias due to missing outcome data

The studies generally reported on missing data and the reasons
for this. However, only five studies used robust analysis to handle
missing data (e.g. maximum likelihood estimation) (Chen 2018;
Graver 2020; Pollard-Durodola 2016; Rogde 2016; Spencer 2020).

Bias in measurement of the outcome

All studies used appropriate methods to measure outcomes, and
the same measures were applied to both the intervention and
standard care comparison groups. Most studies did not specify
whether the assessors were blind to the group assignment.
However, Pérez 2019 noted that the assessors were blind to the
participants' assignments, and Spencer 2020 reported that the
assessors were not blind to the assignments.

Bias in selection of the reported result

Although the studies did not report on a prespecified analysis plan
(e.g. a protocol), there was no reason to suspect selective reporting.

Overall bias

There were some risk-of-bias concerns in the included studies.
However, all studies used random assignment. The concerns
were mainly related to information that was not explicitly
reported, for example, handling of missing data, methods used for
randomisation, and absence of protocols.

Effects of interventions

See: Summary of findings 1 Summary of findings table -
Vocabulary interventions compared with standard care for second
language (L2) learners up to six years of age

See Summary of findings 1.
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For each outcome, we first present the comparison between the
group that received the vocabulary intervention versus standard
care assessed immediately after the intervention. Next, we present
the results from the four studies that included a follow-up
assessment (Baker 2022; Pérez 2019; Rogde 2016; Thordardottir
2015). Follow-up data in Thordardottir 2015 are not included in
the meta-analyses as they reported neither the means nor the
SDs for the follow-up assessment two months postintervention. In
addition, this study employed a cross-over, wait-list design in which
children in the control group were later offered intervention.

Primary outcomes
Receptive L2 proximal vocabulary
Post-test

Based on four studies with 1073 participants (all cluster-
randomised studies), the overall SMD between the intervention
and control groups on the taught receptive L2 vocabulary was
0.97 (95% Cl 0.64 to 1.30; P < 0.001; very low-certainty evidence;
Analysis 1.1). These results reflect a mean increase of 0.97 SDs in the
taught receptive word knowledge across different measures for the
children in the intervention groups measured immediately after the
intervention. The result suggests that children learned the words
that were explicitly taught in the different programmes. The effect
was large, but the certainty of this evidence was very low.

Heterogeneity

There was a considerable level of statistical heterogeneity (Tau2 =
0.09; Chi2 = 17.81, degrees of freedom (df) = 3; P < 0.001; I2 = 83%).
Due to an insufficient number of studies, we were unable to explore
this heterogeneity in subgroup analyses. Although the studies
shared similar characteristics (e.g. participants were L2 learners,
outcome measures were similar in design and task demands,
similar age range), there were variations in content, languages, and
length of intervention, which could contribute to explaining the
heterogeneity.

Adjusting for cluster randomisation

To assess the effects of adjusting for cluster randomisation in the
four studies, we reran the analysis using either the ICC reported in
the studies, or 0.15 as a general rule, producing an adjusted SMD of
0.94 (95% Cl 0.62 to 1.26). The analysis indicated that adjusting for
the effect of clustering had a minimal effect on the result. There was
evidence of substantial statistical heterogeneity (Tau2=0.07; Chi2 =
10.41,df=3; P=0.02; 12= 71%).

Sensitivity analysis: fixed-effect model

To assess the robustness of the results, we reran the analysis using
afixed-effect model. The overall SMD between the intervention and
control groups on the taught receptive L2 vocabulary was 0.98 (95%
Cl1 0.85 to 1.11; P < 0.001; 4 studies, 1073 participants). There was
evidence of substantial statistical heterogeneity (Chi* = 17.81, df =
3; P <0.001; 12 = 83%).

Follow-up

One study with 351 participants assessed the effects of the
intervention on receptive L2 proximal vocabulary at follow-up
(Baker 2022). There was a difference between the groups in favour
of the intervention group (mean difference (MD) 2.51, 95% Cl 1.88
to 3.14; P <0.001; Analysis 1.2).

Receptive L2 distal vocabulary
Post-test

Based on the random-effects model from six studies with 1074
participants (three were cluster-randomised studies), the overall
SMD between the intervention and control groups on receptive
L2 vocabulary that was not taught was 0.29 (95% CI 0.02 to
0.55; P = 0.03; low-certainty evidence; Analysis 1.3). These results
reflect a mean increase of 0.29 SDs in receptive vocabulary that
was not directly taught across different measures for the children
participating in the intervention group measured immediately after
the intervention. The result suggests that intervention gains may
transfer to words not targeted in the intervention; however, the
effect was small and the certainty of the evidence low.

Heterogeneity

There was evidence of considerable statistical heterogeneity (Tau2
=0.07; Chi2=19.02, df=5; P <0.001; 12=74%). Due to an insufficient
number of studies, we were unable to explore this heterogeneity
in subgroup analyses. All studies shared similar characteristics
(e.g. the participants were L2 learners, outcomes were similarly
constructed, and age range of participants was similar). However,
there were variations in the length of intervention, content, and
languages, which could contribute to explaining the heterogeneity.

Adjusting for cluster randomisation

To assess the effects of adjusting for cluster randomisation in three
studies (Chen 2018; Grgver 2020; Pollard-Durodola 2016), we reran
the analysis using either the ICC reported in the studies, or 0.15
as a general rule, yielding an SMD of 0.28 (95% CI 0.04 to 0.52).
The analysis indicated that adjusting for the effect of clustering had
a minimal effect on the results. There was evidence of moderate
statistical heterogeneity (Tau2 = 0.05; Chi2 = 11.01, df = 5; P = 0.05;
12 = 55%).

Sensitivity analysis: fixed-effect model

To assess the robustness of the results, we reran the analysis
using a fixed-effect model. Based on this model, the overall SMD
between the intervention and control group on distal receptive
L2 vocabulary was 0.30 (95% Cl 0.18 to 0.42; P < 0.001; 6 studies,
1074 participants). There was evidence of considerable statistical
heterogeneity (Chi? = 19.02, df = 5; P = 0.002; |> = 74%). We reran
the analysis excluding Thordardottir 2015, since the participants in
this study were children with DLD. This yielded an overall SMD of
0.32 (95% C1 0.04 to 0.59; P =0.03; 5 studies). There was evidence of
considerable statistical heterogeneity (Tau? = 0.08; Chi? = 18.20, df
=4;P=0.001; 1% = 78%).

Follow-up

One study with 113 participants assessed the effects of intervention
on receptive L2 distal vocabulary at follow-up (Rogde 2016). There
was no evidence of a difference between groups (MD 4.05, 95% ClI
-1.54 10 9.64; P = 0.16; Analysis 1.4).

Expressive L2 proximal vocabulary
Post-test

Based on the random-effects model from six studies with 1121
participants (three were cluster-randomised studies), the overall
SMD between the intervention and control groups on the taught
expressive L2 vocabulary was 0.86 (95% Cl 0.56 to 1.17; P <

Vocabulary interventions for second language (L2) learners up to six years of age (Review) 23
Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

0.001; very low-certainty evidence; Analysis 1.5). These results
reflect a mean increase of 0.86 SD in expressive vocabulary that
was directly taught across different measures for the children
participating in the intervention group assessed immediately
after the intervention. The result suggests that children in the
intervention group learned how to define and label words they
were exposed to. The effect was large, but the certainty very low.

Heterogeneity

There was evidence of considerable statistical heterogeneity (Tau2
= 0.10; Chi2 = 18.49, df = 5; P = 0.002; 12 = 78%). Due to an
insufficient number of studies, we were unable to explore this
heterogeneity in subgroup analyses. Although the studies shared
similar characteristics, there were some variations in how the
outcome measures were designed. This, together with variations
in duration and other factors, could contribute to explaining the
heterogeneity.

Adjusting for cluster randomisation

To assess the effects of adjusting for cluster-randomisation in three
studies (Baker 2022; Grgver 2020; Pollard-Durodola 2016), we reran
the analysis using either the ICC reported in the studies, or0.15as a
general rule, which produced an SMD of 0.87 (95% CI 0.54 to 1.19).
The analysis indicated that adjusting for the effect of clustering had
a minimal effect on the results. There was evidence of substantial
statistical heterogeneity (Tau2 = 0.10; Chi2 = 18.49, df = 5; P =0.002;
12 = 73%).

Sensitivity analysis: fixed-effect model

To assess the robustness of the results we reran the analysis
using a fixed-effect model. Based on this model, the overall SMD
between the intervention and control group on proximal expressive
L2 vocabulary was 0.77 (95% Cl 0.65 to 0.89; P < 0.001; 6 studies,
1121 participants). There was evidence of considerable statistical
heterogeneity (Chi? = 22.24, df = 5; P <0.001; 1> = 78%).

Follow-up

Based on the random-effects model from three studies with 472
participants (one was a cluster-randomised study), the overall SMD
between the intervention and control groups on taught expressive
L2 vocabulary at follow-up was 0.74 (95% CI 0.38 to 1.11; P <0.001;
Analysis 1.6). These results reflect a mean increase of 0.74 SD in
the children's expressive L2 vocabulary across different measures
for the children participating in the intervention group measured at
follow-up. The result suggests that the children in the intervention
group maintained vocabulary knowledge for the words targeted in
the intervention for 1.5 to 12 months after the intervention ended.
This effect was large.

Heterogeneity

There was evidence of moderate-to-substantial statistical
heterogeneity (Tau2=0.06; Chi2=4.88, df=2; P=0.09; 12=59%). Due
to an insufficient number of studies, we were unable to explore this
heterogeneity in subgroup analyses. Although the studies shared
similar characteristics, there were variations in, for example, the
period after the intervention ended and the design of the outcome
measures, which could contribute to explaining the heterogeneity.

Adjusting for cluster randomisation

To assess the effects of adjusting for cluster randomisation in one
study (Baker 2022), we reran the analysis using the ICC reported in
the studies. This resulted in an SMD of 0.74 (95% Cl 0.55 to 0.92).
The analysis indicated that adjusting for the effect of clustering has
a minimal effect on the results. There was evidence of moderate
statistical heterogeneity (Tau2 = 0.06; Chi2 =4.77, df = 2; P = 0.09; I2
=58%).

Sensitivity analysis: fixed-effect model

To assess the robustness of the results, we reran the analysis using
a fixed-effect model. Based on the fixed-effect model, the overall
SMD between the intervention and control groups on the taught
expressive L2 vocabulary at follow-u was 0.74 (95% CI 0.55 to
0.92; P <0.001; 3 studies, 472 participants). There was evidence of
moderate statistical heterogeneity (Chi* = 4.88, df=2; P =0.09; 1> =
59%).

Expressive L2 distal vocabulary
Post-test

Based on the random-effects model from seven studies with 960
participants (four were cluster-randomised studies), the overall
SMD between the intervention and comparison groups on distal
expressive L2 vocabulary was 0.10 (95% CI -0.02 to 0.23; P = 0.11;
moderate-certainty evidence; Analysis 1.7). These results reflect a
mean increase of 0.10 SD in the expressive vocabulary of words that
were not directly taught across different measures for the children
participating in the intervention group measured immediately after
the intervention. The result suggests that transfer from what the
children learned on how to define and label novel words was
minimal, given that the effect was small.

Heterogeneity

There was little evidence of statistical heterogeneity (Tau2 = 0.00;
Chi2=5.92, df = 6; P = 0.43; 12 =0%). Thus, this may reflect the true
effect.

Adjusting for cluster randomisation

To assess the effects of adjusting for cluster randomisation in four
studies (Chen 2018; Pollard-Durodola 2016; Spencer 2020; Tong
2008), we reran the analysis using either the ICC reported in the
studies, or 0.15 as a general rule, which produced an SMD of 0.16
(95% CI -0.02 to 0.33). The analysis indicated that adjusting for the
effect of clustering has a minimal effect on the results. There was
no evidence of statistical heterogeneity (Tau2 = 0.00; Chi2 = 4.61, df
=6; P =0.59; 12 = 0%).

Sensitivity analysis: fixed-effect model

To assess the robustness of the results we reran the analysis
using a fixed-effect model. Based on this model, the overall SMD
between the intervention and control groups on distal expressive
L2 vocabulary was 0.10 (95% Cl -0.02 to 0.23; P=0.11; 7 studies, 960
participants). There was no evidence of statistical heterogeneity
(Chi?=5.92,df=6; P =0.43;1>=0%). We also tested the robustness of
the results by excluding Thordardottir 2015, since the participants
in this study were children with DLD. This yielded an overall SMD
of 0.11 (95% CI -0.02 to 0.25; P = 0.09; 6 studies). There was little
evidence of statistical heterogeneity (Tau®=0.00; Chi?=5.36, df = 5;
P=0.37; 12= 7%).
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Follow-up

One study with 113 participants assessed the effects of intervention
on expressive L2 distal vocabulary at follow-up (Rogde 2016), and
observed no evidence of a difference between the groups (MD 1.57,
95% Cl -1.33 to 4.47; P = 0.29; Analysis 1.8). In the original article,
study authors used latent variables, including a factor reflecting the
common variance of expressive grammar, expressive vocabulary,
and narrative retelling. Rogde 2016 examined the effect of the
intervention at both post-tests, controlling for initial skills at the
pretest. At follow-up seven months after the immediate post-test,
the effect found at the immediate post-test (d =0.55; P <0.001) was
still present, but was reduced in size (d = 0.26; P = 0.037).

Mean length of utterance
Post-test

One study included information about MLU (Thordardottir 2015).
There were no differences in the change scores for either MLU
in L2 or L1. In L1, MLU increased only for the intervention group
and decreased slightly for the control group. Thordardottir 2015
reported that because of the small number of children for whom
data were available in the home language, group differences were
compared using non-parametric testing. We rated the certainty of
this evidence as moderate.

Follow-up

The study did not report MLU at follow-up.

Secondary outcomes
L2 listening comprehension

Based on the random-effects model from two studies with 294
participants (both were cluster randomised studies), the overall
SMD between the intervention and control groups on L2 listening
comprehension was 0.19 (95% Cl -0.31 to 0.68; P = 0.46; very
low certainty evidence; Analysis 1.9). These results reflect a mean
increase of 0.19 SDin the children's listening comprehension across
different measures for the children participating in the intervention
group assessed immediately after the intervention. However, the
effect was small, and we are very uncertain about the evidence.

Heterogeneity

There was evidence of considerable statistical heterogeneity (Tau2
=0.09; Chi2 =3.65, df = 1; P = 0.06; 12 = 73%).

Adjusting for cluster randomisation

To assess the effects of adjusting for cluster randomisation in the
two studies, we reran the analysis using either the ICC reported in
the studies, or 0.15 as a general rule, which produced an SMD of
0.33(95% Cl1-0.12t0 0.77). The analysis indicated that adjusting for
the effect of clustering had an effect on the results. There was little
evidence of statistical heterogeneity (Tau2=0.01; Chi2=1.09,df =1,
P=0.30; 12=8%).

Sensitivity analysis: fixed-effect model

To assess the robustness of the results, we reran the analysis using
a fixed-effect model. Based on this model, the overall SMD between
the intervention and control groups on L2 listening comprehension
was 0.10 (95% Cl —0.13 to 0.34; P = 0.38; 2 studies, 294 participants).
There was evidence of considerable statistical heterogeneity (Chi?
=3.65,df=1; P =0.06; 12 = 73%).

Follow-up

None of the included studies reported on this outcome at follow-up.

L2 narrative skills
Post-test

Based on the random-effects model from two studies with 487
participants (one study used cluster randomisation), the overall
SMD between the intervention and control groups on L2 narrative
skills was 0.37 (95% CI 0.14 to 0.59; P = 0.002; moderate-certainty
evidence; Analysis 1.10). These results reflect a mean increase of
0.37 SD in narrative skills across different measures for the children
participating in the intervention group measured immediately
after the intervention. The result suggests that the children in the
intervention group learned how to retell a narrative (story) by
including important details such as the different characters, story
line, and plot. We note that this effect may reflect the mode of
intervention delivery, which most often occurred in the context of
shared narrative. The effect was moderate.

Heterogeneity

There was little evidence of statistical heterogeneity (Tau2 = 0.01;
Chi2=1.35,df=1; P=0.002; 12 =26%).

Adjusting for cluster randomisation

To assess the effects of adjusting for cluster randomisation in one
of the two studies (Grgver 2020), we reran the analysis using the
ICC reported in the study, which produced an SMD of 0.37 (95% Cl
0.14 to 0.60). The analysis indicated that adjusting for the effect
of clustering had a minimal effect on the results. There was little
evidence of statistical heterogeneity (Tau2=0.01; Chi2=1.30, df= 1,
P =0.25; 12 = 23%).

Sensitivity analysis: fixed-effect model

To assess the robustness of the results, we reran the analysis using a
fixed-effect model. Based on the fixed-effect model, the overall SMD
between the intervention and control groups on L2 narrative skills
was 0.35(95% C10.17 to 0.53; P=0.0002; 2 studies, 487 participants).
There was little evidence of statistical heterogeneity (Chi? = 1.35, df
=1;P=0.24; 1> = 26%).

Follow-up

One study with 113 participants assessed the effects of intervention
on L2 narrative skills at follow-up (Rogde 2016), and observed
no evidence of a difference between the groups (MD 2.14, 95%
Cl -0.69 to 4.97; P = 0.14; Analysis 1.11). In the original article,
study authors used latent variables, including a factor reflecting the
common variance of expressive grammar, expressive vocabulary,
and narrative retelling. Rogde 2016 examined the effect of the
intervention at both post-tests, controlling for initial skills at the
pretest. At follow-up seven months after the immediate post-test,
the effect found at the immediate post-test (d = 0.55; P <0.001) was
still present, but was reduced in size (d = 0.26; P =0.037).

L1 receptive proximal vocabulary
Post-test

Based on the random-effects model from two studies with 373
participants (both studies used cluster randomisation), the overall
SMD between the intervention and control groups on the L1
receptive vocabulary taught was 0.53 (95% Cl -0.15 to 1.21; P =

Vocabulary interventions for second language (L2) learners up to six years of age (Review) 25
Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

0.13; Analysis 1.12). These results reflect a mean increase of 0.53
SD in L1 receptive vocabulary taught across different measures
for the children participating in the intervention group measured
immediately after the intervention. The result suggests that the
children in the intervention group may learn the words that were
targeted in L1. However, given the small number of studies, the
effect should be interpreted with caution.

Heterogeneity

There was evidence of considerable statistical heterogeneity (Tau2
=0.21; Chi2=7.08, df = 1; P =0.008; 12 = 86%). Due to an insufficient
number of studies, we were unable to explore this heterogeneity in
subgroup analyses.

Adjusting for cluster randomisation

To assess the effects of adjusting for cluster randomisation in the
two studies (Grgver 2020; Spencer 2020), we reran the analysis
using the ICC reported in the two studies. This produced an SMD of
0.52(95% Cl -0.16 to 1.20). The analysis indicated that adjusting for
the effect of clustering had a minimal effect on the results. There
was evidence of considerable statistical heterogeneity (Tau2 =0.20;
Chi2=5.97,df=1;P=0.01; 12 = 83%).

Sensitivity analysis: fixed-effect model

To assess the robustness of the results, we reran the analysis using
afixed-effect model. Based on this model, the overall SMD between
theintervention and control groups on the L1 receptive vocabulary
taught was 0.35 (95% Cl 0.14 to 0.55; P = 0.0010; 2 studies, 373
participants). There was evidence of considerable of statistical
heterogeneity (Chi>=7.08, df = 1; P = 0.008; I> = 86%).

Follow-up

None of the included studies reported on this outcome at follow-up.

L1 receptive distal vocabulary
Post-test

Based on the random-effects model from two studies with 301
participants (one study was cluster randomised), the overall SMD
between the intervention and control groups on distal L1 receptive
vocabulary was 0.25 (95% CI 0.02 to 0.48; P = 0.03; Analysis
1.13). This result reflects a mean increase of 0.25 SD in distal L1
receptive vocabulary across different measures for the children
participating in the intervention group measured immediately
after the intervention. The result suggests that the children in
the intervention group may have increased their vocabulary
knowledge of words in their L1 that were not directly taught in the
intervention; however, this result was based on only two studies
and should be interpreted with caution. The effect was small.

Heterogeneity

There was no evidence of statistical heterogeneity (Tau2=0.00; Chi2
=0.07,df=1; P=0.80; 12=0%). Thus, this may reflect the true effect.

Adjusting for cluster randomisation

To assess the effects of adjusting for cluster randomisation in one
of the two studies (Chen 2018), we reran the analysis using an
ICC of 0.15 as a general rule when information was not provided.
This resulted in an SMD of 0.24 (95% Cl -0.05 to 0.53). The
analysis indicated that adjusting for the effect of clustering had

minimal effects on the results. There was no evidence of statistical
heterogeneity (Tau2 = 0.00; Chi2 =0.05, df = 1; P = 0.82; 12 = 0%).

Sensitivity analysis: fixed-effect model

To assess the robustness of the results, we reran the analysis using
afixed-effect model. Based on this model, the overall SMD between
the intervention and control groups on the L1 receptive vocabulary
that was not taught was 0.25 (95% CI 0.02 to 0.48; P = 0.03; 2
studies, 301 participants). There was no evidence of statistical
heterogeneity (Chi*>=0.07, df = 1; P = 0.80; 1> = 0%).

Follow-up

None of the included studies reported on this outcome at follow-up.

L1 expressive proximal vocabulary
Post-test

One study with 29 participants reported effects of intervention
on expressive L1 proximal vocabulary (Pérez 2019). Pérez 2019
reported no differences between groups on expressive L1 proximal
vocabulary (MD 0.47,95% CI -1.19 to 2.13; P = 0.58; Analysis 1.14).

Follow-up

Pérez 2019 (29 participants) also reported the effects of the
intervention on expressive L1 proximal vocabulary at follow-up,
observing no evidence of a difference between the groups (MD 0.68,
95% CI -0.98 to 2.34; P =0.42; Analysis 1.15).

L1 expressive distal vocabulary

Based on the random-effects model from three studies with 382
participants (two were cluster randomised studies), the overall
SMD between the intervention and control groups on distal L1
expressive vocabulary was 0.13 (95% CI -0.07 to 0.34; P = 0.19;
Analysis 1.16). These results reflect a mean increase of 0.13 SD
in distal L1 expressive vocabulary across different measures for
the children participating in the intervention group measured
immediately after the intervention. The result suggests that
transfer from the taught vocabulary to standardised L1 measures
was minimal, as the effect was small.

Heterogeneity

There was no evidence of statistical heterogeneity (Tau? =0.00; Chi2
=0.70,df =2; P =0.70; 12 = 0%).

Adjusting for cluster randomisation

To assess the effects of adjusting for cluster randomisation in two
of the studies (Chen 2018; Spencer 2020), we reran the analysis
using either the ICC reported in the studies, or 0.15 as a general
rule. This resulted in an SMD of 0.10 (95% CI -0.14 to 0.35). The
analysis indicated that adjusting for the effect of clustering has a
minimal effect on the results. There was no evidence of statistical
heterogeneity (Tau2 =0.00; Chi2=0.51, df =2; P = 0.78; 12 = 0%).

Sensitivity analysis: fixed-effect model

To assess the robustness of the results we reran the analysis
using a fixed-effect model. Based on this model, the overall SMD
between the intervention and control groups on the L1 expressive
vocabulary that was not taught was 0.13 (95% CI -0.07 to 0.38;
P = 0.19; 3 studies, 382 participants). There was no evidence of
statistical heterogeneity (Chi?=0.70, df =2; P =0.70; 1> = 0%).
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L1 listening comprehension

None of the included studies

comprehension.

reported on L1 listening

L2 grammatical knowledge
Post-test

Based on the random-effects model from three studies with 601
participants (two were cluster randomised studies), the overall
SMD between the intervention and control groups on grammatical
knowledge was 0.31 (95% CI 0.13 to 0.49; P = 0.0007; Analysis
1.17). These results reflect a mean of 0.31 SD increase in children's
grammatical knowledge in their L2 across different measures for
the children participating in the intervention group when assessed
immediately after the intervention. The result suggests that the
children in the intervention group increased their morphological
and syntactical knowledge after the intervention. This effect was
small to moderate.

Heterogeneity

There was little evidence of statistical heterogeneity (Tau? = 0.00;
Chi2=2.23,df=2; P =0.33;12=10%).

Adjusting for cluster randomisation

To assess the effects of adjusting for cluster randomisation in two
of the studies (Grgver 2020; Spencer 2020), we reran the analysis
using the ICC reported in the studies. This resulted in an SMD of 0.30
(95% Cl 0.11 to 0.49). The analysis indicated that adjusting for the
effect of clustering had a minimal effect on the results. There was
little evidence of statistical heterogeneity (Tau2 = 0.00; Chi2 = 2.17,
df=2; P =0.34; 12 =8%).

Sensitivity analysis: fixed-effect model

To assess the robustness of the results we reran the analysis using a
fixed-effect model. Based on this model, the overall SMD between
the intervention and control groups on L2 grammatical knowledge
was 0.31(95% C10.15t0 0.47; P=0.0001; 3 studies, 601 participants).
There was little evidence of statistical heterogeneity (Chi?=2.23, df
=2;P=0.33; 12= 10%).

Follow-up

One study with 113 participants assessed the effects of intervention
on L2 grammatical knowledge at follow-up (Rogde 2016), and
observed no evidence of a difference between the groups (MD 1.46,
95% ClI —4.04 to0 6.96; P = 0.60; Analysis 1.18). In the original article,
study authors used latent variables, including a factor reflecting the
common variance of expressive grammar, expressive vocabulary,
and narrative retelling. Rogde 2016 examined the effect of the
intervention at both post-tests, controlling for initial skills at the
pretest. At the follow-up seven months after the immediate post-
test, the effect found at the immediate post-test (d =0.55; P <0.001)
was still present, but was reduced in size (d =0.26; P =0.037).

L2 reading comprehension

DISCUSSION

Summary of main results

We identified 12 studies for inclusion. We conducted four meta-
analyses with L2 vocabulary measured immediately after L2
intervention (receptive proximal and distal and expressive proximal
and distal) comparing the intervention to standard care. We
excluded active comparison interventions as these would answer a
different research question.

It is unclear if vocabulary interventions have an effect on L2
learners' understanding of the words taught in the intervention,
and their ability to use them. The evidence suggests that there
may be a slight increase in receptive distal vocabulary compared
with standard care. L2 vocabulary interventions probably result
in a slight increase in expressive distal vocabulary. We conducted
meta-analyses to investigate the effect of the intervention on other
L2 language skills and found that the evidence is very uncertain
about the effects of L2 vocabulary interventions on L2 listening
comprehension, but L2 vocabulary interventions likely result in a
slight increase in L2 narrative skills.

Four studies reported follow-up, but there was only sufficient
evidence to conduct a meta-analysis on expressive L2 proximal
vocabulary. The follow-up evidence suggests that there may be
a large increase in expressive L2 proximal vocabulary and that
the children remembered the words learned in the intervention.
None of the included studies provided data about the participants'
social-emotional well-being.

The studies differed in terms of the vocabulary-learning
intervention programmes. The interventions differed in dosage and
duration. With one exception, all the intervention programmes
included shared book reading as a core element of the intervention.
At least seven studies used a selection of content words to support
the L2 learnersvocabulary knowledge, and used different criteria to
select the words (e.g. abstract, concrete, possible to illustrate, tier
2 words that the children did not know, root words). The strategies
used in these interventions were reviewing target words, providing
definitions, asking open-ended questions, and discussing. At least
six studies included activities on broader language components
as an approach to support the use of the target words (e.g.
phonological awareness, morphology).

The control groups were described as standard care; however,
some of the children in the classroom were given books and had tier
linterventions (i.e. research-based vocabulary instruction given to
all children).

Overall completeness and applicability of evidence

The overall completeness of our review depended on the number
of studies that met our inclusion criteria. The low number of studies
reporting on the same outcome variables limited opportunities to
examine the heterogeneity found and prevented subgroup analysis
from being conducted. Therefore, we do not report evidence of
the impact of different potential moderators, such as characteristic

None ﬁf t'he included studies reported on L2 reading variables of L2 vocabulary interventions or sample characteristics.

comprehension. Finally, the completeness of the evidence on long-term effects was

Strengths and Difficulties Questionnaire llm.lted. Only four. studl.e.? prov@ed information about‘follow—up,
which represents insufficient evidence to draw conclusions about

None of the included studies reported used the SDQ. the long-term effects of vocabulary interventions.
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Regarding the context and applicability of the results, the included
studies were conducted in different locations. However, they
predominantly had samples with the same L1 language, and
studies from the USA were most common. The fact that only a
few studies included children from other linguistic backgrounds
may affect the generalisation and applicability of the results to
classrooms with a range of multilingual communities. Further,
only one study included children with DLD (Thordardottir 2015).
Notably, the study authors use the term 'primary language
impairment' in the article. In this review we use DLD, also to
describe the sample in this study, due to the change in term and
DLD being broader term. L2 learners may, on average, have limited
vocabulary in both their L1 and L2 compared to their monolingual
peers (Karlsen 2017; Melby-Lervag 2014). This may be because
their L1 differs from the societal language to which they may have
insufficient exposure. Unless the child lacks age-appropriate skills
in both languages, this should not be regarded as a language
disorder (Bishop 2017). On the one hand, the small number of
studies including children with DLD could appear problematic due
to these children's need for interventions. On the other hand, the
low age of the children included in this review may be seen in light
of terminology changes highlighting the uncertainties related to
the prediction of prognosis and the persistence of the disorder in
young children (Bishop 2017). The results from the young children
without any identified language disorder included in our review
may represent normal variations in young children and simply
indicate the diversity in language proficiency amongst L2 learners
of preschool age. Several of the studies used a language screening
to select participants for the intervention. The results were almost
the same when we excluded the study with children who had
DLD (Thordardottir 2015), which could indicate that some of the
participants in the other studies had unidentified DLD.

Most of the included studies were multicomponent vocabulary
interventions that also involved other language components. It
could be questioned whether these multicomponent programmes
are vocabulary interventions per se or whether they should be
termed 'language interventions', since, in addition to vocabulary
components, they may have included an intentional focus
on language variables such as syntax (Thordardottir 2015)
and morphology (Rogde 2016). However, the dimensionality of
language skills in young children at four years of age loaded on
one language factor confirms the considerable inter-relationships
between vocabulary and other language components (Klem 2015).
Since vocabulary can change meaning across contexts, including
the use and comprehension of words in specific contexts is
necessary for children to both interpret and use the word in a
correct way. Learning words in context is also important to achieve
the aims of a vocabulary intervention, which is usually for learners
to increase their vocabulary and make use of it in daily life (Snow
2017).

A fundamental question raised by this review is how to measure
young L2 children's vocabulary. For the proximal expressive
measures, two studies included naming tasks, which provided
information about how many words the children knew (vocabulary
breadth) (Pérez 2019; Pollard-Durodola 2016). Three studies
administered definition tasks, which provided information about
how well they knew the words (vocabulary depth) (Baker 2022;
Grgver 2020; Rogde 2016). For distal expressive measures, only
two studies included word definitions (Goodrich 2013; Rogde
2016), while five studies included picture-naming tasks (Chen 2018;

Pollard-Durodola 2016; Spencer 2020; Thordardottir 2015; Tong
2008). This skewed outcome focus towards naming tasks may have
increased the magnitude of the effect size in comparison to the
possible effects of studies that mainly focused on definition or
explanation tasks. As such, our data may represent a simple and
narrow definition of what it means to know a word. There is a
debate about whether it is possible to distinguish between the
breadth and depth of vocabulary or whether depth simply reflects
a larger breath (Vermeer 2001).

Another measurement issue is spillover from the specific trained
vocabulary to the untrained vocabulary captured by standardised
vocabulary measures. It is possible that learning new words
has a cumulative effect on the learning of other words not
targeted in the training phase. However, while theoretically
plausible, evidence of such transfer to other language skills is
limited (see review by Rogde 2016; Rogde 2019 for grammatical
knowledge). Some of the studies showed transfer to the extent
that enhanced vocabulary was also associated with enhanced
narrative comprehension (Grgver 2020; Rogde 2016) and listening
comprehension (Spencer 2020). The possibility of transfer taking
placeis plausible. At the same time, it is important to acknowledge
that teaching preschool children new vocabulary does not occur
in a vacuum and rarely takes place in isolation. As part of the
intervention, the children did not simply learn the meanings
of new, isolated words. Instead, as part of the interventions,
they were exposed to these new words in various contextualised
communicative contexts (e.g. conversation, following directions,
language games, storytelling, and story comprehension). Authentic
activities, including narratives and listening comprehension,
are an integral vehicle for broader, multicomponent language
interventions, resulting in enhanced narrative comprehension
following vocabulary interventions, which reflects transfer. It may
be that these language components are intertwined during the
intervention as well as when measuring the outcomes and are
difficult to separate; therefore, 'high road' (i.e. morally based)
claims for transfer should be avoided.

While all the participants in the studies were L2 learners, there
were some significant differences between the studies. Seven
studies used screening to select participants. The researchers
used different screening measures, which most often targeted L2
vocabulary, such as the lowest 50% in an L2 measure (Verhallen
2006), or below the 30th percentile in L2 receptive vocabulary
(Baker 2022). Some of the studies also screened children's L1 skills.
Most studies included children with the same L1 background; for
example, Spanish as the home language combined with exposure
to English at preschool, indicating a rather homogenous sample.
Only three studies included participants with varied linguistic
backgrounds.

Quality of the evidence

Based on GRADE, we assessed the overall certainty of the evidence
as very low for three of the outcomes: receptive L2 proximal
vocabulary, expressive L2 proximal vocabulary, and L2 listening
comprehension (see Summary of findings 1). We downgraded
one level owing to inconsistencies resulting from substantial
heterogeneity, one level due to imprecision, and one level due to
'some concern' overall in the risk of bias assessment. We assessed
the certainty of evidence as low for receptive L2 distal vocabulary,
which was downgraded one level due to inconsistency resulting
from substantial heterogeneity and one level due to 'some concern'
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overall in the risk of bias assessment. We assessed the certainty
of evidence as moderate for three outcomes: expressive L2 distal
vocabulary, mean length of utterance and L2 narrative skills. We
downgraded one level due to 'some concern' overall in the risk of
bias assessment.

We were unable to examine the potential causes of heterogeneity
(by subgroup analyses) due to the insufficient number of studies in
the meta-analyses.

The risk of publication bias is unclear, as we were unable to draw
a funnel plot due to the insufficient number of studies (fewer than
10) included in the meta-analyses (Deeks 2022).

Potential biases in the review process

The strength of this review is its use of a broad search strategy with
no linguistic restrictions. In addition to databases, we searched the
grey literature to find potentially relevant studies. All screening for
eligibility and coding was performed independently by two review
authors to minimise bias.

This review has some limitations. First, by only including RCT
designs, we limited the number of vocabulary interventions for
L2 learners. Second, by using a standard care control group,
we excluded studies with active control groups or control
interventions. In the current review, we wanted to assess the
intervention programmes against a standard preschool setting to
understand whether they increased learners' L2 vocabulary skills.
Including an active control group could make this difficult to
answer and demand a different research question. The definition of
a typical practice control group in an educational setting was less
clear than we first anticipated. Third, we restricted the age group
to six years or less and intervention effects may differ for older
children. Fourth, we focused on L2 acquisition in this review and
did not include the full language competence of the participants.
While some studies included elements of L1 in their interventions,
a review investigating both L1 and L2 is warranted.

Our main outcome and focus in this review is the effect of
vocabulary intervention on children's L2 vocabulary acquisition.
When exploring vocabulary interventions, vocabulary is the main
component, but in some instances, it is difficult to know where
to differentiate between vocabulary skills and related language
skills. Vocabulary is not targeted in isolation, and vocabulary
skills develop within a context (Snow 2017). While vocabulary is
the target skill in this review, it is also a component of various
embedded skills. This was shown in the included studies, which had
arange of dependentvariables. The vocabulary interventionsin the
included studies may have targeted multiple and related skills.

Agreements and disagreements with other studies or
reviews

Three previous reviews are specifically relevant to the results of
this review (Fitton 2018; Hur 2020; Larson 2020; see Appendix
1 for an overview). As described in Why it is important to do
this review, these differ from our review in several ways. First,
the previous reviews only included studies conducted in English-
speaking countries, whereas ours had no restrictions on language
or setting. Second, the three reviews included research designs
other than RCTs, whereas ours included only studies with random
assignment to the intervention and control groups. Finally, the
previous reviews focused on other types of interventions (e.g.

only on shared book reading), whereas our review included all
vocabulary interventions. Taking these differences into account,
the results from these reviews are still relevant to discussin relation
to this one.

Research design

Previous systematic reviews (Hur 2012; Larson 2020) and meta-
analyses (Fitton 2018) have included research designs other than
RCTs, but Fitton 2018 conducted an analysis that included only
nine studies with random assignment. The analyses resulted in an
overall combined effect size of g=0.47. Fitton 2018 combined effect
sizes measuring oral language, literacy, or combinations of both.
This makes it difficult to directly compare the results to our review,
since we analysed each of these outcomes separately. Hur 2012
found effect size point estimates for receptive vocabulary, which
ranged from d = -0.61 to 1.39 and for expressive vocabulary, which
ranged from d = -1.43 to 0.86. These effect sizes are similar in size
to the proximal vocabulary measures in our review. In contrast,
Hur 2020 included a wider range of research designs beyond RCTs,
making it difficult to compare their results to ours.

Characteristics of the participants

Due to the insufficient number of studies in the meta-analyses,
we were unable to conduct the subgroup analyses planned
in our protocol (Hjetland 2021). These analyses could have
provided information about factors that might explain some of the
heterogeneity in the results. Interestingly, Fitton 2018 reported that
neither age (measured in years) nor SES (low versus mean or mixed)
moderated the effect size. Fitton 2018 also conducted an analysis
of children's developmental status. Children with speech disorders
or DLD exhibited lower levels of growth from shared book-reading
interventions than typically developing children. The effect size
estimates were 0.48 for typically developing children and 0.17 for
children with speech disorders or DLD. Only one of the studies in
our review included children with DLD (Thordardottir 2015).

The results of the sensitivity analysis after we excluded
Thordardottir 2015 showed a slight increase in effect
sizes. Importantly, although only Thordardottir 2015 included
participants with primary language impairments (now termed
DLD), several of the included studies in our review screened for
language to find participants for their study. In light of unknown
selection criteria, it is reasonable to assume that some of the
participants in these studies were at risk for DLD, since they were
at the lower end of the distribution of language skills.Hur 2020
presented evidence supporting bilingual instruction over English
instruction for children at risk of language disabilities. The most
common disability or risk category reported in the studies included
in Hur 2020 was language or speech delays or disabilities.

Content

With regard to the content of the vocabulary interventions, the
review by Larson 2020 identified four categories. These categories
were similar to the intervention content identified in our review.

The first category was the explicit instruction of target skills. These
interventions took place in groups of one to five children and were
usually based at school. Larson 2020 exemplified a study by Collins
2010 that provided children with rich descriptions of researcher-
selected English target words while reading. Most of the studies in
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our review also included target words usually included in the books
used.

The second category involved classroom curriculum interventions.
Here, the studies examined the effects of exposing children to a
specific curriculum. This was seen less in the studies included in our
review, in which five studies reported using a particular curriculum.
Since these five studies were from the US and China, this difference
may be a result of different curricula in preschool settings and
country-specific educational settings for children under the age of
six years (Baker 2022; Chen 2018; Goodrich 2013; Pollard-Durodola
2016; Spencer 2020).

The third category from Larson 2020 consisted of interactive
book reading or bookmaking interventions (or both). In line with
our results, these interventions included shared book reading in
combination with strategies designed to engage children in the
text and story. One technique reported in both reviews was asking
open-ended questions. Hur 2020 also reported that most of the
studies in their review (84%) used interactive book reading as a
context for implementing the interventions.

The fourth category can be characterised as naturalistic, routine-
based interventions. In these interventions, the focus was
on caregiver—child oral interactions in everyday routines and
activities. This was not a large focus of the studies included in our
review. However, some of the studies included unstructured play
activities (e.g. Graver 2020).

Dose and duration

The previous reviews provided limited information about the dose
and duration of interventions. Unfortunately, neither Hur 2020 nor
Fitton 2018 included this information in their analyses. Larson 2020
described great variations in dose and duration, but, because of the
different inclusion criteria, it is difficult to compare their results to
ours.

AUTHORS' CONCLUSIONS

Implications for practice

Due to the limited number of studies that met our inclusion criteria
and the very low-to-moderate uncertainty of the evidence as a
result of inconsistency and imprecision, implications for practice
should be considered with caution.

Findings from this review suggest that compared to standard care,
second language (L2) vocabulary interventions increase young L2
learners' vocabulary skills, but the evidence is very uncertain.
The magnitude of the effects of L2 vocabulary interventions
varied from minimal to large, partly reflecting whether or not
the outcome measures included taught vocabulary. Outcome
measures including taught vocabulary showed a large increase at
immediately post-test.

There was also evidence of a small generalisation effect to some
broader L2 language measures not reflecting taught vocabulary,
such as narrative skills and listening comprehension with little to
no evidence of a difference. We are unable to determine whether
these results reflect the influence of improved vocabulary per se
or whether it represents more regular and structured exposure
to narrative and listening tasks as vehicles for strengthening new
vocabulary within the interventions. Nevertheless, the large effects

on taught vocabulary and the small generalisation effects suggest
a need for careful considerations when selecting target words
ensuring that they are relevant and useful for young L2 children.

The available data were insufficient to investigate the
heterogeneity via subgroup analyses, such as dosage and L2
participant characteristics. This may imply a lack of research to
guide evidence-based practice regarding these aspects.

Only a few studies reported follow-up effects, highlighting that
there is limited evidence on whether the immediate positive
effects of vocabulary interventions compared to standard care
will last long term, and how to best provide L2 support after the
intervention.

Notably, only one study included children with documented
language deficits in both L1 (first language) and L2 (Thordardottir
2015). Thordardottir 2015 was also unique in that a speech-
language pathologist administered the intervention and involved
parents directly in therapy activities. Thordardottir 2015 reported
challenges in keeping parents engaged. Thus, practitioners should
be mindful of how best to involve families in interventions. The
success of the interventions reviewed here largely reflects cohorts
with no known language or learning difficulties, and therefore, may
not replicate in populations where there is evidence of language
disorderin L1.

Implications for research

This review highlights the need for more high-quality trials of L2
vocabulary interventions for L2 learners and children who are
learning and exposed to multiple languages. Specifically, efforts
should also be directed towards studying the effects of vocabulary
interventions with children who vary in their L1 skills, particularly
with learners outside the US and learners with more diverse
language abilities in their L1.

So far, there is little research on how variety in the children's
context affects L2 learning. More research is needed to
separate the roles of classroom demographics, societal bias,
bias towards less prestigious languages, teacher training policies,
educational policies, and socio-economic correlates, such as
parental education of language communities, that may contribute
to the outcomes of interventions designed to enhance L2 learning.

Only one study in our review included children who met the
diagnostic criteria for developmental language disorders (DLD)
(Thordardottir 2015). Therefore, it is not possible to determine
whether these interventions would have similar effects on children
with DLD or whether the delivery agent (teaching staff, speech-
language pathologist, parent) makes a meaningful difference to
treatment outcomes.

We note the wide range of intervention content, strategies, dosage,
sample sizes, and outcome measures represented by the small
number of studies included in this review. Only two studies
included a follow-up assessment more than six months after the
intervention. We have little knowledge regarding the longer-term
maintenance of these initial treatment gains. This is concerning
given that 'fade-out', in which treatment effects attenuate over
time, is widely reported for early language interventions (Abenavoli
2019). For treatment gains to be maintained over time, the learned
vocabulary needs to facilitate the learning of new words and
generalise to other measures of language. We currently lack well-
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specified theories of how generalisation occurs. In this review,
improvements in broader language tests, such as narrative tasks,
could reflect either the generalisation of new vocabulary to
narrative contexts or the learning of narrative structures through
repeated exposure to narratives in the intervention activities.
Designing tasks that tap into the transfer and generalisation of
specific vocabulary targets could elucidate these mechanisms
(Melby-Lervag 2019).

Therefore, we recommend that future researchers consider large-
scale replications of existing trials and include long-term follow-up
of treatment gains and theoretically motivated measures of transfer
and generalisation.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Baker 2022

Study characteristics

Methods

Design: cluster-RCT

Unit of randomisation: created clusters of 3-4 at-risk students that were matched by initial PPVT
scores within classrooms. These clusters of students were randomly assigned to the treatment or
control groups.

Participants

Location: USA
Languages: L1 = Spanish; L2 = English

Sample characteristics: bilingual children who spoke Spanish only or Spanish and English at
home, and they all had some level of receptive Spanish and English vocabulary as measured by the
TVIP (Dunn 1986) and the PPVT-4 (Dunn 2007).

Students who scored below the 30th percentile on the PPVT (i.e. score 70-92) were considered at-
risk for language and learning difficulties and therefore eligible to participate. However, students
who scored below the 2nd percentile were excluded because the study authors did not consider
they would benefit from a Tier 2 English intervention.

This group was drawn from a larger study of multitiered vocabulary instruction conducted with
1601 students in 284 kindergarten classrooms across 3 states.

Mean age at pretest: not reported. We contacted authors who confirmed all children were aged <5
years and 11 months, but did not provide mean age.

Gender: not reported
Sample size: 351 (intervention = 179; control = 172)

Attrition: 21 did not complete the ETW measure at post-test. This represents an attrition rate of
6.03%. There were also students who did not take the listening comprehension assessment be-

cause this measure was not administered across all years of the study in all sites. Analysis of lis-

tening comprehension included only 224 bilingual students with complete pretest and post-test
kindergarten data.

Clusters: 3 or 4 children matched by initial PPVT scores within classrooms. Information about
number of classroom not included (only number of classroom in the larger study where the sample
was drawn from). ICC not reported, requested from authors, but not received

Interventions

Intervention (179 children): supplemental Tier 2 Early Vocabulary Intervention instruction, in ad-
dition to Tier 1 vocabulary instruction. Early Vocabulary Intervention was designed to supplement
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Baker 2022 (continued)

Tier 1 classroom vocabulary lessons and to incorporate elements of instruction that have been
shown to support vocabulary learning.

The interventionists supported (scaffolded) the children as they used words in novel sentences,
with particular attention given to helping students elaborate and extend their sentences. Children
reviewed the target vocabulary and concepts taught in Tier 1 classroom instruction.

Format of delivery: groups of 3 or 4 students

Delivery agent: the interventionists implementing the tier 2 intervention were selected by the
schools from their staff. Kindergarten teachers provided Tier 1 classroom vocabulary instruction.

Dosage: 30 minutes per day, 4 days per week
Duration: 22 weeks

Control (172 children): Tier 1 instruction. Whole-group L2 vocabulary instruction consisting of

24 vocabulary lessons delivered weekly for 15-20 minutes a day in a 5-day sequence. The children
were introduced to 5 target words (e.g. memorable, perilous, inquire, solitude, transform) that
were included in a story the teacher read aloud. The children were taught student-friendly defini-
tions; picture cards that illustrated the word were used and anchor sentences that provided mean-
ingful context and supported understanding was read to them. Children were given multiple op-
portunities to use the words and definitions in a series of oral, listening, and workbook-based activ-
ities. Each lesson began with a review of the target word definitions using an instructional routine
taught to them by the research team. This provided all children with explicit practice pronouncing
the vocabulary words and repeating the definition.

Outcomes Primary outcomes
« Receptive L2 vocabulary proximal: RTW. Timing: immediate post-test and follow-up. Scale: not
reported, higher score was favourable
« Expressive L2 vocabulary proximal: ETW. Timing: immediate post-test. Scale: 0-16 (number of
items), higher score was favourable
Secondary outcomes
« L2 listening comprehension: listening comprehension containing target words developed by the
researchers. Timing: immediate post-test and follow-up. Scale: not reported, higher score was
favourable
Other measures
« Receptive L2 vocabulary distal: PPVT-4 (Dunn 2007) (middle of kindergarten, mean and SD not
reported for the whole sample, not included in analyses)
o L1 receptive vocabulary distal: TVIP (Dunn 1986) (middle of kindergarten, mean and SD not re-
ported for the whole sample, not included in analyses)
Notes Funding: supported by grant number R324110135, titled Early Vocabulary Instruction and Inter-
vention funded by the IES, US Department of Education to the University of Connecticut.
Conflict of interest: no potential conflicts of interest
Chen 2018
Study characteristics
Methods Design: cluster-RCT
Unit of randomisation: classroom
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Chen 2018 (continued)

Participants

Location: China
Languages: L1 = Uyghur; L2 = Chinese

Sample characteristics: ethnic minority children. Uyghur-speaking children in China. Recruited
classes from 2 age cohorts: entry age 4 years and entry age 5 years

Mean age at pretest: intervention = 54.0 (SD 7.8) months; control = 54.0 (SD 7.3) months

Gender: reported as mean number of girls in each class: intervention =22.3 (SD 6.1); control =22.1
(SD5.7)

Sample size: 256 (intervention = 134; control = 122)

Attrition: 17 children in the entry age 5 years cohort were lost in the second and third wave of data
collection because of families relocating.

Clusters: intervention = 16; control =15

Interventions

Intervention (134 children): programme included talk and discussion about the picture books to
scaffold and help children understand new vocabulary and concepts.

Bilingual picture books, bilingual posters, and word cards related to the books were included.

o Picture-book-related discussions and activities in classroom (e.g. a rhyming song, a field trip, an
art activity)

« Teaching techniques: focusing on pre-identified target words, asking open-ended questions
(guiding questions provided for each book), encouraging students to speak more, and give posi-
tive feedback

Pre-identified target words were included. Quote: "The key vocabulary items included abstract
terms such as boundary, concrete nouns, such as animal names (e.g. beaver, wolf), and words re-
lated to social life (e.g. wall, bell, passport)" (p 210).

Format of delivery: small-group discussions and whole-class activity
Delivery agent: teachers
Dosage: 1.67 hours per week (100 minutes)

Duration: 1 year (4 x 20-minute small-group discussions and 1 whole-class activity each week, for 1
year)

Control (122 children): standard care. Typically, there were few picture books, reading materials,
or shared book reading activities.

Outcomes Primary outcomes
« Receptive L2 vocabulary distal: Chinese receptive vocabulary (Chinese version of the PPVT-R) (Lu
1998). Timing: immediate post-test. Scale: 0-115, higher score was favourable
« Expressive L2 vocabulary distal: Chinese expressive vocabulary (Chinese version of the EVT). Tim-
ing: immediate post-test. Scale: 0-87, higher score was favourable
Secondary outcomes
« Llreceptivevocabulary distal: Uyghurreceptive vocabulary (Uyghur version of the PPVT). Timing:
immediate post-test. Scale: 0-97, higher score was favourable
« L1 expressive vocabulary distal: Uyghur expressive vocabulary (Uyghur version of the EVT). Tim-
ing: immediate post-test. Scale: 0-74, higher score was favourable
Notes Funding: grants from Ministry of Education of China (11JJD740024) and the Young Scholar of Dis-
tinction Fellowship of Ministry of Education, China (to first study author)
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Chen 2018 (continued)

Conflict of interest: not reported

Goodrich 2013

Study characteristics

Methods

Design: RCT

Unit of randomisation: children were randomly assigned to 1 of 3 intervention conditions.

Participants

Location: USA

Languages: L1 = Spanish; L2 = English

Sample characteristics: children from 10 classes in a Head Start centre in Los Angeles, California
Gender: only reported for the whole sample (3 groups, 2 groups are included in the review)

Mean age at pretest: intervention = 54.0 (SD 4.19) months; control = 54.4 (SD 5.6) months
Sample size: 62 (intervention = 31; control = 31)

Attrition: about midway through the school year, 2 children moved away and left the programme,
which made the final sample 94 children (all 3 groups).

Interventions

Intervention (31 children): Literacy Express Preschool Curriculum

o Oral language skills: dialogical reading, including open-ended questions and retelling. Simple
questions at first that focused on the pictures in the book. Later, more complex questions (e.g.
how pictures and other elements of the book related to each other and to other literary elements
such as plot)

« Phonological awareness skills: word games using pictures to help children better understand that
words are made up of individual units of sound

« Print knowledge: recognition of the letters in the children's names and gradually moved to intro-
duce the names of all letters as well as the sounds that correspond to letters

Format of delivery: small-group instruction

Delivery agent: bilingual graduate research assistants

Dosage: approximately 1 hour 20 minutes (1.4 times x approximately 20 minutes per week)
Duration: 21 weeks

Control (31 children): standard care. Classroom curriculum (High/Scope Curriculum), which takes
an approach called "active participatory learning". Children build knowledge through a learning
experience that involves direct interactions with people and objects (highscope.org).

Outcomes Primary outcomes

« Receptive L2 vocabulary distal: receptive vocabulary, a subtest from the P-CTOPPP (Lonigan
2002a). Timing: immediate post-test. Scale: 0-40, higher score was favourable

« Expressive L2 vocabulary distal: definitional vocabulary, a subtest from the P-CTOPPP. Timing:
immediate post-test. Scale: 0-80, higher score was favourable

Secondary outcomes

o L1 receptive vocabulary distal: receptive vocabulary from the P-CTOPPP-Spanish (Lonigan
2002b). Timing: immediate post-test. Scale: 0-40, higher score was favourable
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Goodrich 2013 (continued)

« L1 expressive vocabulary distal: definitional vocabulary from the P-CTOPPP-Spanish. Timing: im-
mediate post-test. Scale: 0-80, higher score was favourable

Notes Funding: grant from the National Science Foundation (REC-0128970). Preparation of work support-
ed by grants from the National Institute of Child Health and Human Development (HD060292) and
IES (R305B090021)
Conflict of interest: not reported
Grover 2020
Study characteristics
Methods Design: cluster-RCT

Unit of randomisation: classroom

Participants

Location: Norway

Languages: L1 = children spoke a variety of first languages (Albanian 5.2%, Arabic 9.3%, Bosnian
3.0%, Sorani Kurdish 4.7%, Polish 9.7%, Russian 1.5%, Somalian 14.0%, Tamil 7.5%, Turkish 6.0%,
Urdu 20.3%, and Vietnamese 4.5%, while 14.2% of the sample reported other first languages); L2 =
Norwegian

Sample characteristics: for a classroom to be included in the study, a minimum of 2 families with

children identified as bilingual by their parents and with parents speaking a non-Scandinavian lan-
guage had to agree to participate. Sample described as DLLs, aged 3-5 years, acquiring Norwegian
as L2 in preschool and speaking a variety of L1s at home

Mean age at pretest: intervention = 53.8 (SD 9.5) months; control =51.2 (SD 9.6) months
Gender: 230 girls and 234 boys

Sample size: 471 at randomisation reported in the supplemental material. Number reported in the
article was 464 (due to attrition right after randomisation). Number of children in each group not
reported (only number of classrooms, clusters). However, numbers of participants who completed
the different measures were reported.

Attrition: immediately following randomisation (in online supplement, p 2): (quote) "The recruit-
ment procedure resulted originally in 471 children in 124 classrooms in 60 preschools. Immedi-
ately following randomization, one intervention classroom with two children in a three-classroom
school withdrew due to staff illness. Simultaneously, parents of five children in five different class-
rooms that had agreed to participate in the study informed us that their plans had changed and
that they were returning to the family's country of origin (two from intervention classrooms, three
from control classrooms), leaving us with the sample of 464 children in 123 classrooms."

Clusters: 98 classroom (intervention = 49; control = 49). ICC calculated at pretest sent by request.

Interventions

Intervention (not reported): sessions included dialogical reading of 15 selected books, 4-5 target
words in each book were explicitly taught, with open-ended questions and retelling. Retelling from
a different perspective.

Structured activities and frequent sessions. Session plans included materials with suggestions and
examples.

Teachers were asked to invite play and other activities that expanded on the books' themes. 4
books were sent home and parents asked to read with their children in their home language.

Format of delivery: small-group instruction and larger groups
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Delivery agent: preschool teacher
Dosage: 3 shared reading sessions per week
Duration: 16 weeks

Control (not reported): standard care. The control group received 1 or 2 books (7 in total) within
each thematic unit that were topically linked to the unit, but not identical with the books that the
intervention group received.

Outcomes Primary outcomes
« Receptive L2 vocabulary proximal: targeted receptive vocabulary. Timing: immediate post-test.
Scale: 0-46, higher score was favourable
« Receptive L2 vocabulary distal: BPVS-2 (Dunn 1997; adapted to Norwegian by Lyster 2010). Tim-
ing: immediate post-test. Scale: not reported, higher score was favourable
« Expressive L2 vocabulary proximal: targeted expressive vocabulary. Timing: immediate post-test.
Scale: 0-18, higher score was favourable
Secondary outcomes
« L2 narrative skills: the MAIN (MAIN_NARRATIVE; Gagarina 2012); The Baby Goat version. Timing:
immediate post-test. Scale: 0-16, higher score was favourable
o L1 receptive vocabulary proximal: first-language receptive vocabulary 43 items. Timing: immedi-
ate post-test. Scale: 0-43, higher score was favourable
« L2 grammatical knowledge: TROG-2 (Bishop 2003; adapted to Norwegian by Lyster 2009). Timing:
immediate post-test. Scale: 0-12, higher score was favourable
Notes Funding: Norwegian Research Council (grant number 218280)

Conflict of interest: not reported

Hermanns 2011

Study characteristics

Methods

Design: cluster-RCT (efficacy trial)

Unit of randomisation: classroom

Participants

Location: USA

Languages: L1 = Spanish; L2 =English

Sample characteristics: Head Start Latino ELLs

Mean age at pretest: intervention = 55.4 (SD 5.0) months; control = 54.6 (SD 5.2) months
Gender: 33 girls and 47 boys (intervention = 22 girls and 30 boys; control = 11 girls and 17 boys)
Sample size: 80 (intervention = 52; control = 28)

Attrition: not reported. All children participated in the intervention and assessments.

Clusters: intervention = 4 classrooms; control = 2 classrooms

Interventions

Intervention (52 children): children read and discussed 2 books with their teachers and were in-
troduced to 6 target vocabulary books.

Dialogical reading techniques included:
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Hermanns 2011 (Continued)

« prompt the child with questions;

« evaluate and expand the child's responses;

« praise the child's efforts to retell the story and name objects and actions in the book; and
« havefun!

The researcher chose 100 target words from the books and then narrowed the list to 72 words in
collaboration with the teachers, based on these criteria:

« "root-word meanings that preschoolers with limited vocabularies (e.g. ELLs) were not likely to
know

« words that were not abstract, i.e. they refer "to objects that can be seen, actions that can be car-
ried out, and modifiers that can be apprehended directly (e.g. color, size, sound, etc.)"

« words that could be easily demonstrated

« words that were interesting and for which the children would be able to find uses in every-day
situations" (p 17).

Format of delivery: group sessions (not specified)

Delivery agent: classroom teachers and teacher aides
Dosage: daily sessions, 4 each week, exact dose not reported
Duration: 12 weeks

Control (28 children): control classrooms read the Spanish and English versions of the same
books during the same weeks, but how they normally read with the children. They did not include
the additional dialogical reading techniques.

Outcomes Primary outcomes
o Receptive L2 vocabulary proximal: ETV. Timing:immediate post-test. Scale: 0-30, higher score was
favourable
« Receptive L2 vocabulary distal: ROWPVT (Brownell 2000). Timing: immediate post-test. Scale: not
reported, higher score was favourable
Secondary outcomes
o L1 receptive vocabulary proximal: SPTV assessment. Timing: immediate post-test. Scale: not re-
ported, higher score was favourable
« L1 receptive vocabulary distal: ROWPVT-SP (Brownell 2001). Timing: immediate post-test. Scale:
not reported, higher score was favourable
Notes Mean and SD not reported in dissertation. Author did not respond to the data request. Study not in-

cluded in the meta-analyses.

Funding: (quote) "My dissertation study was funded in part by a Dissertation Research Fellowship
from The Achievement Gap Initiative at Harvard University, and a Head Start Graduate Student Re-
search grant from the Department of Health & Human Services, Administration for Children and
Families (award #90YR0001)" (p ii).

Conflict of interest: not reported

Pollard-Durodola 2016

Study characteristics
Methods Design: RCT
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Unit of randomisation: classroom and individual level

Participants

Location: USA
Languages: L1 = Spanish; L2 = English

Sample characteristics: Spanish-speaking preschool children who were learning English as a L2/
Spanish-speaking DLLs. Children were screened using the English Language Proficiency Assess-
ment for Early Learners (preLAS; DeAvila 2000), and were selected for the study based on their
scores at the prefunctional and beginning level of English proficiency.

Mean age at pretest: intervention = 56.9 (SD 3.7) months; control =56.1 (SD 5.6) months
Gender: 126 girls and 126 boys (intervention = 69 girls and 69 boys; control = 57 girls and 57 boys)
Sample size: 252 (intervention = 126; control = 126)

Attrition: numbers of participants were reported for each outcome and time point. 3 children did
not complete PPVT-4 (Dunn 2007) assessments and 14 children did not complete EVT-2 (Williams
2007) assessments.

Clusters: 48 teachers/classrooms at randomisation, reduced to 42 before intervention (interven-
tion = 23; control = 19). ICC data reported in the article.

Interventions

Intervention (126 children): Words of Oral Reading and Language Development (WORLD) interac-
tive shared book reading approach. After book reading:

« review taught concepts by identifying the picture/concept cards;
« discussion: encouraged children to relate the concepts to their own lived experiences; and

« comprehension questions, where the children used their new vocabulary and acquired knowl-
edge and talked about the characters and the story.

Discussions were framed within the context of the science or social studies topic and theme. The
children were encouraged to use their new vocabulary at home. Lessons were organised to prime
background knowledge.

Format of delivery: small-group instruction
Delivery agent: preschool teachers
Dosage: 1.67 hours a week (100 minutes)
Duration: 18 weeks

Control (126 children): comparison teachers engaged in standard care shared book reading activi-
ties for approximately 20 minutes with a small group of children.

Outcomes Primary outcomes
« Receptive L2 vocabulary proximal: RDRPVT. Timing: immediate post-test. Scale: 0-18, higher
score was favourable
« Receptive L2 vocabulary distal: PPVT-4. Timing: immediate post-test. Scale: 0-228, higher score
was favourable
o Expressive L2 vocabulary proximal: RDEPVT. Timing: immediate post-test. Scale: 0-36, higher
score was favourable
o Expressive L2 vocabulary distal: EVT-2. Timing: immediate post-test. Scale: not reported, higher
score was favourable
Notes Funding: supported in part by Project WORLD, Grant R305A110638, Early Learning and Policies Re-
search, U.S. Department of Education, Institute of Education Services
Conflict of interest: not reported
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Pérez 2019

Study characteristics

Methods

Design: randomised block design

Unit of randomisation: individual

Participants

Location: USA
Languages: L1 = Spanish; L2 = English

Sample characteristics: English learners/Spanish-speaking preschool children. Children met the
following inclusion criteria: passed the Spanish speech, language, and hearing screening admin-
istered by a Spanish-English bilingual speech-language pathologist; scored within normal limits
(standard score = 85) on the EOWPVT-4: Spanish-Bilingual Edition (Martin 2013); and scored within
normal limits (standard score = 90) on the PTONI (Ehrler 2008).

Mean age at pretest: reported for the whole sample (3 groups): 55.2 (SD 6.6) months
Gender: reported for the whole sample (3 groups): 17 girls and 26 boys
Sample size: 29 (intervention = 14; control = 15)

Attrition: not reported

Interventions

Intervention (English-only instruction group; 14 children): a book-reading context. 24 English
words were targeted (4 new words per week).

The sessions included the following 4 steps.

« Introduction
« Vocabulary explanation

« Book reading: show paper photograph and say word, say definition, say and repeat each word
3 times in unison, show paper photograph and activate word, activate definition, activate word
and repeat 3 times in unison

« Individual activities (labelling, definition, naming, repetition)

The target words were presented by the clinicians in English. Quote: "The books used in the in-
struction were of narrative genre, appropriate for the age range, with colourfulillustrations on each
page, and the target words appeared in the text and/or images in the book. One book was selected
for each week of instruction" (p 6).

"Target words were selected by the research team based on the following criteria.

« Words occurred in the book used for instruction (image or text).
« Words are Tier 2 vocabulary for preschoolers 3 to 5 years of age.
« Words have translation equivalents in Spanish and English.

« Words can be represented with a picture."

"Four target words (two nouns and two verbs) were selected per week/book for the English instruc-
tion" (p 5).

Format of delivery: small-group and individual instruction (3 or 4 children).
Delivery agent: 2 monolingual, English-speaking, first-year graduate student clinicians

Dosage: 1.17 hours per week (e.g. 2 x 35 minutes = 70 minutes per week. Children received vocabu-
lary instruction during 35-minute sessions twice per week over the same 6-week period).

Duration: 6 weeks
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Control (15 children): received no instruction

Outcomes Primary outcomes

o Expressive L2 vocabulary proximal: English naming. Timing: immediate post-test and follow-up.
Scale: 0-24, higher score was favourable

Secondary outcomes

« L1 expressive vocabulary proximal: Spanish naming. Timing: immediate post-test and follow-up.
Scale: 0-24, higher score was favourable

Other outcomes (not included)

« Expressive L2 vocabulary proximal: English definition. Timing: immediate post-test and follow-up.
Scale: 0-24, higher score was favourable

o L1 expressive vocabulary proximal: Spanish definition. Timing: immediate post-test and fol-
low-up. Scale: 0-24, higher score was favourable

Notes Funding: no financial support

Conflict of interest: none

Rogde 2016

Study characteristics

Methods Design: RCT

Unit of randomisation: individual

Participants Location: Norway

Languages: L1 = varied (languages not reported; different mother tongues from all over the world);
L2 = Norwegian

Sample characteristics: L2 learners. Eligible participants were children for whom Norwegian was
an L2, born in 2006 and attended kindergartens in 2 suburban municipalities in Norway. To be in-
cluded as a participant in the study, both parents had to have an L1 other than Norwegian.

Mean age at pretest: intervention = 66.3 (SD 3.3) months; control =66.1 (SD 3.7) months
Gender: 47 girls and 68 boys (intervention = 24 girls and 34 boys; control = 23 girls and 34 boys)
Sample size: 115 (intervention = 58; control = 57)

Attrition: lost 2 participants (1 from each group) due to relocation at post-test 1

Interventions Intervention (58 children): programme based on dialogical storybook reading: language teaching
tasks included classification of words and concepts, listening activities, exercises related to gram-
matical knowledge, story structuring, and story sequencing.

The intervention included a broad scope of activities, including training in vocabulary, grammar,
and narratives, particularly focusing on expressive vocabulary.

3 or 4 words were selected from each book and directly taught to the children. The selection of

these words was based on the concept of Tier-2 words that were domain-general, sophisticated
labels for concepts with which young learners were already familiar. These were more abstract

words that children will not easily learn by themselves in a general kindergarten setting. These

words were also selected on the basis of school textbooks.
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Format of delivery: 2 small-group sessions (40-45 minutes and 1 individual session of 10 minutes)
each week

Delivery agent: preschool teacher
Dosage: 1.67 hours/1 hour + 40 minutes (e.g. 100 minutes a week)
Duration: 18 weeks

Control (57 children): business-as-usual in which the children received the ordinary kindergarten
programme for L2 learners. Regular practice was based on reading and language activities but
were less structured and in larger groups than the intervention programme.

Outcomes Primary outcomes

« Receptive L2 vocabulary distal: BPVS-2 (Dunn 1997). The Norwegian version of this test has been
translated and adapted for Norwegian conditions (Lyster 2010). Timing: immediate post-test and
follow-up. Scale: not reported, higher score was favourable

o Expressive L2 vocabulary proximal: taught vocabulary (word definition). Timing: immediate post-
test and follow-up. Scale: 0-84, higher score was favourable

« Expressive L2 vocabulary distal: vocabulary subtests of the WPPSI-IIl (Wechsler 2008) and the
WISC-III (Wechsler 2003). Timing: immediate post-test and follow-up. Scale: not reported, higher
score was favourable

Secondary outcomes

o L2 narrative skills: the Renfrew Bus Story test (Renfrew 1997). Timing: immediate post-test and
follow-up. Scale not reported, higher score was favourable

« L2 grammatical knowledge: the Norwegian version of the TROG-2 (Bishop 2003; translated and
adapted to Norwegian conditions by Lyster 2009). Timing: immediate post-test and follow-up.
Scale: not reported, higher score was favourable

Notes Funding: Research Council of Norway, Utdanning 2020, Grant No.: 203335

Conflict of interest: not reported

Spencer 2020

Study characteristics

Methods Design: cluster-randomised group study

Unit of randomisation: classroom

Participants Location: USA
Languages: L1 = Spanish; L2 = English

Sample characteristics: participants with scores within age expectations for English on screening
measure of listening retell and English EV subtest (CELF-P) were not included. Thus, children who
displayed low English skills and low, moderate, or high Spanish language skills were included as
participants.

Mean age at pretest: intervention = 50 (range 39-59) months; control = 49 (range 37-59) months

Gender: 46 girls and 29 boys (intervention = 25 girls and 16 boys; control = 21 girls and 13 boys). Au-
thors reported of incomplete demographic survey data

Sample size: 81 (intervention = 43; control = 38 children)
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Attrition: shortly after pretest, 2 children from the control group moved away. < 1% missing scores
overall

Clusters: 25 classrooms (12 in intervention and 13 in control group)

Interventions

Intervention (43 children): Tier 2 intervention conducted in HeadStart preschool classrooms. It
focused on the Puente de Cuentos (Bridge Made of Stories) curriculum. The curriculum comprised
72 stories (36 English; 36 Spanish) delivered over 3 units of assessment, each lasting 8-10 weeks
and including 12 stories.

There were 2 target vocabulary words (adjectives or verbs) for each story. In addition, subordinat-
ing and co-ordinating conjunctions were introduced, and each story contained additional low fre-
quency nouns and academic concept words.

The intervention included large-group, scripted lessons in English in which the teacher read the
story to the class, and then engaged the children in activities that required group or individual re-
sponses and retell attempts. In classrooms in which the teacher or teaching assistant spoke Span-
ish, small-group activities with selected children were conducted in Spanish, and then again in
English. Teachers followed a set of principles for explicit teaching that included modelling, leading,
supportive prompts, and corrections.

Each story included a package of additional materials and extension exercises. These included 5
illustrations, wordless picture books, and story schema icons to scaffold retells, story games, and
objects related to target words and icons. Suggested activities included incorporating target vo-
cabulary into circle time and playground games, and a list of additional storybooks that contained
target vocabulary.

Parents were provided with an overview of the project and suggested activities to engage children
in the stories and target words in Spanish.

Format of delivery: small-group lessons
Delivery agent: Head Start (preschool) teachers together with teaching assistant
Dosage: lessons 4 days a week

Duration: approximately 24-30 weeks (3 units of instruction (Units A-C), with each unit lasting 8-10
weeks)

Control (38 children): 'business as usual' condition. Centre directors reported that teachers used
small-group instruction to differentiate individual students but most consistently delivered instruc-
tion in large groups. Instruction was completed in English with occasional directions or explana-
tions in Spanish.

Outcomes Primary outcomes

« Receptive L2 vocabulary proximal: Puente de Cuentos Picture Vocabulary Assessment (receptive
picture vocabulary assessment) (English unit A). Timing: immediate post-test. Scale: not reported,
higher score was favourable

« Expressive L2 vocabulary distal: expressive vocabulary (CELF-P, English, Semel 2004). Timing: im-
mediate post-test. Scale: not reported, higher score was favourable

Secondary outcomes

« L2listening comprehension: ASC (Spencer 2019). Timing: immediate post-test. Scale: 0-17, higher
score was favourable

« L2 narrative skills: 8 NLM-Listening (a subtest of the Decoding, Language, Reading (CUBED) As-
sessment; Petersen 2016). Similar to the stories directly taught (proximal). Timing: immediate
post-test. Scale: not reported, higher score was favourable

« L1 receptive vocabulary proximal: Puente de Cuentos Picture Vocabulary Assessment (receptive
picture vocabulary assessment) (Spanish unit A). Timing: immediate post-test. Scale: not report-
ed, higher score was favourable
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« Llexpressive vocabulary distal: expressive vocabulary (CELF-Preschool, Spanish, Wiig 2009). Tim-
ing: immediate post-test. Scale: not reported, higher score was favourable

o L2 grammatical knowledge: sentence structure (receptive subtest, CELF-P, Semel 2004). Timing:
immediate post-test. Scale: not reported, higher score favourable

Notes

Funding: IES, U.S. Department of Education, through Grant R305A140093 for US dollars 1,481,960

Conflict of interest: not reported

Thordardottir 2015

Study characteristics

Methods

Design: RCT

Unit of randomisation: individual

Participants

Location: Montréal, Québec, Canada

Languages: L1 = varied (included Arabic (1 participant), Bangla (1 participant), Bengali (3 partici-
pants), Chinese (2 participants), Dutch (1 participant), English (1 participant), Japanese (1 partic-
ipant), Kabyl (1 participant), Punjabi/Urdu (8 participants), Russian (2 participants), Sinhalese (1
participant), Spanish (4 participants), and Tamil (3 participants)). L2 = French

Sample characteristics: in addition to speaking a minority native language, the children needed
to have PLI, previously clinically identified by a certified speech-language pathologist. The term
PLI referred to the population of individuals that was until recently referred to as specific language
impairment.

As part of the L1 criterion, participating children also needed to have had significant bilingual expo-
sure. At a minimum, participants had to have had = 6 months of regular L2 exposure (e.g. in a day-
care setting). For diagnostic status (i.e. PLI) to be confirmed, children had to score at or below -1.5
SD of the mean on at least 1 measure, as per normative data for monolingual children.

Mean age at pretest: intervention = 61.6 (SD 4.7) months; control = 58.6 (SD 7.8) months

Gender: 3 girls and 26 boys (reported only for the whole sample, 3 groups. 2 groups included in the
review)

Sample size: 20 (intervention = 11; control =9)

Attrition: 5 children who qualified for the intervention phase withdrew from the study. 3 of these
children had started treatment. 1 of these 3 was included in the monolingual treatment (the inter-
vention group included in this review).

Interventions

Intervention (11 children): intervention comprised 16 individual sessions targeting vocabulary
and syntactic skills in French only or bilingually, conducted by qualified SLPs and involving parent
collaboration during the clinical sessions.

Target vocabulary items were identified according to the child's profile and drawn from the
McArthur-Bates CDI (French) and 10 items were targeted in each therapy session: 4 verbs and 6
nouns. 5 of the target words were words that the child was reported to understand but not pro-
duce, the remaining targets were unfamiliar to the child. 20 minutes of each therapy session were
devoted to vocabulary and included games and activities that allowed modelling of target words in
meaningful contexts. Activities emphasised repetition and positive reinforcement and responding
to children's production attempts.

Syntactic targets varied but generally included production of subject-verb-object sentence struc-
tures. As before, games (e.g. bingo) and manipulation of toys were used to model and elicit the tar-
get structure.
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Parents were present at all sessions. In the bilingual sessions, parents were asked to model target
words and sentence structures in the L1. Study authors reported that maintaining parent engage-
ment in therapy activities was challenging.

Format of delivery: individual sessions with parents
Delivery agent: 2 certified and experienced speech-language pathologists

Dosage: 0.83 hours/50 minutes (weekly sessions each lasting 50 minutes. Vocabulary for 20 min-
utes and syntactic for 30 minutes)

Duration: 16 weeks

Control (9 children): received no clinical language intervention but were offered the treatment at
the end of the control period.

Outcomes Primary outcomes
o Receptive L2 vocabulary distal: EVIP (Dunn 1993). Timing: immediate post-test. Scale: not report-
ed, higher score was favourable
« Expressive L2 vocabulary distal: EOWPVT (Gardner 1983). Timing: immediate post-test. Scale: not
reported, higher score was favourable
« Mean length of utterance in words and morphemes. Timing: immediate post-test and follow-up.
Scale: not reported, higher score was favourable
Notes Funding: research grant from The Canadian Language and Literacy Research Network (CLLRNet
27061801), awarded to principal investigator and 2 collaborators, with the Montréal Children's
Hospital and the Jewish Rehabilitation Hospital in Laval as partners.
Conflict of interest: not reported
Tong 2008
Study characteristics
Methods Design: cluster-RCT

Unit of randomisation: school (quasi-experiment at student level)

Participants

Location: USA
Languages: L1 = Spanish; L2 = English

Sample characteristics: identified as limited English proficient and had home-language surveys
indicating that Spanish was the primary language spoken at home

Mean age at pretest: overall sample (4 groups) = 67.1 (SD 4.9) months
Gender: not reported

Sample size: 213 (intervention = 88; control = 125)

Attrition: not reported

Clusters: schools; 4 clusters (intervention = 1; control = 3). In addition, there are 2 groups not in-
cluded in this review.

Interventions

Intervention (88 children): structured as a tier intervention

Tier I was the regular instruction given to all students in English.
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Tier Il was English as an L2 language intervention that included 1. daily sessions in the Santillana
Intensive English programme, a research-based curriculum in teaching Spanish speakers content
areas, including maths, science, and social studies in English; 2. storytelling and retelling with high-
er-order thinking skills for English-language and English-literacy acquisition, 3. teacher-conducted
AOL activity using Question of the Day.

Tier Il of the instructional intervention was provided for the very lowest performing students re-
ceiving the Santillana Intensive English programme. This instruction was composed of communi-
cation games.

Format of delivery: individual, in pairs or small groups

Delivery agent: teachers

Dosage: 75 minutes in kindergarten and 90 minutes in first grade
Duration: 12 + 12 (24 months = 2 school years)

Control (125 children): typical practice of SEl for kindergarten and first grade in the school dis-
trict. All children were taught in English.

Outcomes Primary outcomes
« Expressive L2 vocabulary distal: Picture Vocabulary subtest of the Woodcock Language Proficien-
cy Battery-Revised (Woodcock 1991). Timing: immediate post-test. Scale: not reported, higher
score was favourable
Secondary outcomes
« L2 listening comprehension: Listening Comprehension subtest of the Woodcock Language Pro-
ficiency Battery-Revised. Timing: immediate post-test. Scale: not reported, higher score was
favourable
Notes Funding: supported by Grant R305P030032, funded by the IES
Conflict of interest: not reported
Verhallen 2006
Study characteristics
Methods Design: RCT

Unit of randomisation: individual

Participants

Location: the Netherlands
Languages: L1 = Turkish, Moroccan-Arabic, or Berber; L2 = Dutch

Sample characteristics: no special language impairments or special educational needs. Scored at
the level of the lowest 50% on a language test standardised for Dutch kindergarten children, had
non-verbal intelligence in the normal range, and were unfamiliar with the focal story.

Mean age at pretest: intervention = 67.6 (SD 2.0) months; control = 67.5 (SD 2.8) months
Gender: 10 girls and 10 boys (intervention =5 girls and 5 boys; control =5 girls and 5 boys)
Sample size: 20 (intervention = 10; control = 10)

Attrition: not reported
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Interventions Intervention (10 children): children heard the story about Winnie the Witch (Korky 1996), but
there were differences in format (static images vs multimedia) and frequency of story encounters
(once vs 4 times). The intervention included in this review is the one where they heard the story 4
times. Both versions, the multimedia and static, had an identical text, were told in the same voice,
and both were presented on a computer screen. The multimedia stimulus included action video,
music, and sounds that were related to main aspects of the story such as characters, location, time,
problem, goal, story events, resolution, and theme.

Format of delivery: individual

Delivery agent: experimenter

Duration: 4 sessions

Dosage: 24 minutes (the 4 treatment sessions took, on average, about 6 minutes.)

Control (10 children): pre- and post-test only

Outcomes Primary outcomes

« Expressive L2 vocabulary proximal: expressive vocabulary was pre- and post-tested with 42 con-
tent words from the Winnie the Witch story. Timing: immediate post-test. Scale: not reported (40
words), higher score was favourable

Secondary outcomes

« L2 narrative skills: story comprehension. Retelling of Winnie the Witch and Peace at last (Mur-
phy 1997) (combination of proximal and distal). Timing: immediate post-test. Scale: not reported,
higher score was favourable

o L2 grammatical knowledge: syntax was pre- and post-tested by having children repeat a selection
of sentences from the text of Winnie the Witch (proximal). Timing: immediate post-test. Scale: not
reported, higher score was favourable

Notes Funding: grant support from the Dutch Reading Association (Stiching Lezen)

Conflict of interest: not reported

AOL: Academic Oral Language; ASC: Assessment of Story Comprehension; BPVS-2: British Picture Vocabulary Scale, Second Edition; CELF/-
P: Clinical Evaluations of Language Fundamentals/-Preschool; DLL: dual language learner; ELL: English language learner; EOWPVT/-4:
Spanish-Bilingual: Expressive One-Word Picture Vocabulary Test/-Fourth Edition: Spanish-Bilingual Edition; ETW: Expressive measure of
Target Words; EV: expressive vocabulary; EVIP: Echelle de Vocabulaire en Images Peabody; EVT/-2: Expressive Vocabulary Test/-Second
Edition; ICC: intracluster correlation coefficient; IES: Institute of Education Sciences; L1: first language; L2: second language; McArthur-
Bates CDI: McArthur-Bates Communicative Development Inventories; NLM: Narrative Language Measures; P-CTOPPP/-Spanish: Preschool
Comprehensive Test of Phonological and Print Processing/-Spanish version; PLI: primary language impairment; PPVT-4/R: Peabody
Picture Vocabulary Test, Fourth Edition/Revised; PTONI: Primary Test of Nonverbal Intelligence; RCT: randomised controlled trial; RDEPVT:
Researcher-Developed Expressive Picture Vocabulary Test; RDRPVT: Researcher-Developed Receptive Picture Vocabulary Test; ROWPVT/-
SP: Receptive One-Word Picture Vocabulary Test/-Spanish Bilingual Edition; RTW: Receptive measure of Target Words; SD: standard
deviation; SEl: structured English immersion; SLP: speech-language pathologists; SPTV: Spanish Target Vocabulary; TROG-2: Norwegian
version of the Test for Reception of Grammar, Version 2; TVIP: Test de Vocabularioen Imagenes; WISC-I1l: Wechsler Intelligence Scale for
Children, Third Edition; WPPSI-IIl: Wechsler Preschool and Primary Scale of Intelligence, Third Edition.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion
Gagarina 2018 Wrong study design (not an RCT)
Park 2019 Wrong study design (not an RCT)
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Study Reason for exclusion
Simon-Cereijido 2014 Wrong intervention (not targeting second language)
Wood 2018 Wrong population (children aged > 5 years and 11 months; mean 72 (SD 9.8) months)

RCT: randomised controlled trial; SD: standard deviation.

RISK OF BIAS

Legend: Q Low risk of bias Q High risk of bias Some concerns

Risk of bias for analysis 1.1 Receptive L2 proximal vocabulary

Bias
Study Randomisation Deviations Missing Measurement Selection of
process from intended outcome data  of the outcome the reported
interventions results

Graver 2020 Q 0

Pollard-Durodola
2016

Spencer 2020

Baker 2022 Q

O 00
< BRI <)

Risk of bias for analysis 1.3 Receptive L2 distal vocabulary

Bias
Study Randomisation Deviations Missing Measurement Selection of
process from intended outcome data  of the outcome the reported
interventions results

Chen 2018 Q Q 0
Goodrich 2013 0 Q
Grgver 2020 Q

Pollard-Durodola
2016

<R <
< <R <

Overall

Overall
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Bias
Study Randomisation Deviations Missing Measurement Selection of Overall
process fromintended outcomedata of the outcome the reported
interventions results

Rogde 2016 0 0 0
hordardotti
;'Ofg ardottir Q Q 0 0

Risk of bias for analysis 1.5 Expressive L2 proximal vocabulary

Bias
Study Randomisation Deviations Missing Measurement Selection of Overall
process from intended outcome data  of the outcome the reported
interventions results

Baker 2022 Q 0
Graver 2020 Q
Pérez 2019 Q

Pollard-Durodola
2016

Rogde 2016 Q

Verhallen 2006 Q

<R RN} < BI<
<RI < R CRN<

Risk of bias for analysis 1.7 Expressive L2 distal vocabulary

Bias
Study Randomisation Deviations Missing Measurement Selection of Overall
process fromintended outcomedata of the outcome the reported
interventions results

Chen 2018 Q 0 0
Goodrich 2013 0 O 0
2P(())il(.?rd—Durodola 0 0
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Deviations
from intended
interventions

Rogde 2016 0

Spencer 2020
Thordardottir
Tong 2008 Q

Randomisation
process

Study

Risk of bias for analysis 1.9 L2 listening comprehension

Study Randomisation Deviations
process from intended
interventions
Spencer 2020

Tong 2008 Q

Risk of bias for analysis 1.10 L2 narrative skills

Deviations
from intended
interventions

Grgver 2020 Q
Rogde 2016 0

Randomisation
process

Study

DATA AND ANALYSES
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Missing
outcome data

V)

<RI < J<

Bias

Missing
outcome data

V)
V)

Bias

Missing
outcome data

V)
V)

Measurement
of the outcome

V)
V)
o

Measurement
of the outcome

V)

Measurement
of the outcome

V)
V)

Selection of
the reported
results

Selection of
the reported
results

Selection of
the reported
results

Overall

Overall

Overall
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Comparison 1. Vocabulary interventions compared with standard care for second language (L2) learners

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1.1 Receptive L2 proximal vo- 4 1073 Std. Mean Difference (IV, Random, 0.97 [0.64, 1.30]

cabulary 95% Cl)

1.2 Receptive L2 proximal vo- 1 351 Mean Difference (IV, Random,95%  2.51[1.88,3.14]

cabulary at follow-up Cl)

1.3 Receptive L2 distal vocabu- 6 1074 Std. Mean Difference (IV, Random, 0.29[0.02, 0.55]

lary 95% Cl)

1.4 Receptive L2 distal vocabu- 1 113 Mean Difference (IV, Random, 95%  4.05 [-1.54, 9.64]

lary at follow-up Cl)

1.5 Expressive L2 proximal vo- 6 1121 Std. Mean Difference (IV, Random, 0.86[0.56, 1.17]

cabulary 95% Cl)

1.6 Expressive L2 proximal vo- 3 472 Std. Mean Difference (IV, Random, 0.74[0.38,1.11]

cabulary at follow-up 95% Cl)

1.7 Expressive L2 distal vocabu- 7 960 Std. Mean Difference (IV, Random, 0.10[-0.02, 0.23]

lary 95% Cl)

1.8 Expressive L2 distal vocabu- 1 113 Mean Difference (IV, Random, 95%  1.57 [-1.33, 4.47]

lary at follow-up Cl)

1.9 L2 listening comprehension 2 294 Std. Mean Difference (IV, Random, 0.19[-0.31, 0.68]
95% Cl)

1.10 L2 narrative skills 2 487 Std. Mean Difference (IV, Random, 0.37[0.14, 0.59]
95% Cl)

1.11 L2 narrative skills at fol- 1 113 Mean Difference (IV, Random,95%  2.14[-0.69, 4.97]

low-up Cl)

1.12 L1 receptive proximal vo- 2 373 Std. Mean Difference (IV, Random, 0.53[-0.15,1.21]

cabulary 95% Cl)

1.13 L1 receptive distal vocabu- 2 301 Std. Mean Difference (IV, Random, 0.25[0.02, 0.48]

lary 95% Cl)

1.14 L1 expressive proximal vo- 1 29 Mean Difference (IV, Random, 95%  0.47 [-1.19, 2.13]

cabulary Cl)

1.15 L1 expressive proximal vo- 1 29 Mean Difference (IV, Random,95%  0.68[-0.98, 2.34]

cabulary at follow-up Cl)

1.16 L1 expressive distal vocab- 3 382 Std. Mean Difference (IV, Random, 0.13[-0.07, 0.34]

ulary 95% Cl)

1.17 L2 grammatical knowledge 3 601 Std. Mean Difference (IV, Random, 0.31[0.13, 0.49]
95% Cl)

1.18 L2 grammatical knowledge 1 113 Mean Difference (IV, Random, 95%  1.46 [-4.04, 6.96]

at follow-up

Cl)
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Analysis 1.1. Comparison 1: Vocabulary interventions compared with standard care
for second language (L2) learners, Outcome 1: Receptive L2 proximal vocabulary

Vocabulary intervention Standard care Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total  Weight IV, Random, 95% CI 1V, Random, 95% CI A BCDEF
Spencer 2020 12.72 4.47 43 10.54 3.66 38 19.9% 0.53[0.08, 0.97] R — ? 2 ?2 ?
Grover 2020 22.64 6.89 219 17.94 5.42 190 27.9% 0.75[0.55, 0.95] - ? . ? 0
Baker 2022 13.05 3.28 179 9.06 3.54 170 27.1% 1.17 [0.94, 1.40] - 2 @ ?2 2
Pollard-Durodola 2016 14.43 4.24 129 8.64 4.38 105  25.2% 1.34[1.06, 1.63] —- ® @ 2@
Total (95% CI) 570 503 100.0% 0.97 [0.64, 1.30] 0
Heterogeneity: Tau2 = 0.09; Chi2 = 17.81, df = 3 (P = 0.0005); 12 = 83%
Test for overall effect: Z = 5.76 (P < 0.00001) o 1 1 2
Test for subgroup differences: Not applicable Favours standard care Favours vocabulary intervention
Risk of bias legend
(A) Bias arising from the randomization process
(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data
(D) Bias in measurement of the outcome
(E) Bias in selection of the reported result
(F) Overall bias
Analysis 1.2. Comparison 1: Vocabulary interventions compared with standard care for
second language (L2) learners, Outcome 2: Receptive L2 proximal vocabulary at follow-up
Vocabulary intervention Standard care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Baker 2022 11.79 29 179 9.28 3.09 172 100.0% 2.51[1.88, 3.14] l
Total (95% CI) 179 172 100.0% 2.51[1.88, 3.14] ‘
Heterogeneity: Not applicable
L L L L
Test for overall effect: Z = 7.84 (P < 0.00001) 4 0 2 4
Test for subgroup differences: Not applicable Favours standard care Favours vocabulary intervention
Analysis 1.3. Comparison 1: Vocabulary interventions compared with standard
care for second language (L2) learners, Outcome 3: Receptive L2 distal vocabulary
Vocabulary intervention Standard care Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total  Weight IV, Random, 95% CI 1V, Random, 95% CI A B CDEF
Thordardottir 2015 20.18 9.5 11 214 13.7 9 6.7% -0.10[-0.98, 0.78] PR ?2 ?
Pollard-Durodola 2016 73.16 14.12 129 72.13 15.29 105 20.5% 0.07 [-0.19, 0.33] . 2 ?
Rogde 2016 55.21 14.38 57 53.89 16.7 56 17.0% 0.08[-0.28, 0.45] e 22
Grover 2020 37.65 14.07 217 34.38 13.35 189  22.3% 0.24[0.04, 0.43] | ?2?
Goodrich 2013 30.62 5.85 31 28.33 5.63 31 13.3% 0.39[-0.11, 0.90] i B ?2 ?
Chen 2018 37.57 26.42 127 20.41 14.3 112 20.3% 0.79[0.53, 1.06] - 22
Total (95% CI) 572 502 100.0% 0.29 [0.02, 0.55] ‘
Heterogeneity: Tau2 = 0.07; Chi? = 19.02, df = 5 (P = 0.002); I? = 74%
Test for overall effect: Z = 2.13 (P = 0.03) jz fl 0 i é

Test for subgroup differences: Not applicable Favours standard care Favours vocabulary intervention

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias
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Analysis 1.4. Comparison 1: Vocabulary interventions compared with standard care for
second language (L2) learners, Outcome 4: Receptive L2 distal vocabulary at follow-up

Vocabulary inter i Standard care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Rogde 2016 66.8 14.44 57 62.75 15.85 56 100.0% 4.05[-1.54, 9.64] i+
Total (95% CI) 57 56 100.0% 4.05 [-1.54,9.64] <‘
Heterogeneity: Not applicable
Test for overall effect: Z = 1.42 (P = 0.16) 10 5 5

Test for subgroup differences: Not applicable

J
10
Favours standard care

Analysis 1.5. Comparison 1: Vocabulary interventions compared with standard care
for second language (L2) learners, Outcome 5: Expressive L2 proximal vocabulary

Favours vocabulary intervention

Vocabulary intervention Standard care Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI A BCDEF
Grgver 2020 2.67 2.8 213 1.47 213 182 23.0% 0.4810.28, 0.68] - ? ??
Rogde 2016 17.04 10.45 57 12.18 6.69 56 18.3% 0.55[0.17,0.93] —- ? ?2 2
Pollard-Durodola 2016 18.32 9.59 129 10.88 7.25 105 21.3% 0.86 [0.59, 1.13] - ? 22
Baker 2022 16.72 10.96 169 7.06 6.04 161 22.3% 1.08[0.85, 1.31] - ? ? 2
Verhallen 2006 28.13 8.92 10 15.25 7.86 10 6.6% 1.47[0.45, 2.48] R ? ??
Pérez 2019 7.85 5.39 14 14 1.91 15 8.5% 1.57[0.72, 2.42] —_ ? ?2 0
Total (95% CI) 592 529 100.0% 0.86 [0.56 , 1.17] ‘

Heterogeneity: Tau? = 0.09; Chi? = 22.24, df = 5 (P = 0.0005); I2 = 78% ) )

Test for overall effect: Z = 5.62 (P < 0.00001)
Test for subgroup differences: Not applicable

. .
+ +
-2 -1

Favours standard care

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias

0

Favours vocabulary intervention

Analysis 1.6. Comparison 1: Vocabulary interventions compared with standard care for
second language (L2) learners, Outcome 6: Expressive L2 proximal vocabulary at follow-up

Vocabulary intervention Standard care Std. Mean Difference

Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Rogde 2016 19 8.66 57 15.23 8.66 56 36.6% 0.43[0.06, 0.81] —-—

Baker 2022 12.27 6.82 169 7.41 5.13 161 48.5% 0.80[0.58, 1.03] =

Pérez 2019 6.64 5.09 14 1.4 2.09 15 15.0% 1.33[0.51, 2.14] PR
Total (95% CI) 240 232 100.0% 0.74 [0.38, 1.11] ‘
Heterogeneity: Tau? = 0.06; Chi2 = 4.88, df = 2 (P = 0.09); 12 = 59%

Test for overall effect: Z = 4.00 (P < 0.0001) o 1 2

Test for subgroup differences: Not applicable Favours standard care

Favours vocabulary intervention
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Analysis 1.7. Comparison 1: Vocabulary interventions compared with standard

care for second language (L2) learners, Outcome 7: Expressive L2 distal vocabulary

Standard care

Vocabulary intervention

Std. Mean Difference

Std. Mean Difference

Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI A B CDEF
Thordardottir 2015 11.1 5.8 11 12.9 9.3 9 2.1% -0.23 [-1.11, 0.66] I D G
Pollard-Durodola 2016 63.65 25.09 127 64.6 22.75 105 24.3% -0.04 [-0.30, 0.22] —a— ? 0
Spencer 2020 7.49 5.16 43 7.29 5.85 38 8.5% 0.04 [-0.40, 0.47] RN N 2 ?
Tong 2008 24.341 2.963 88  24.176 5.055 125 21.8% 0.04 [-0.23, 0.31] —— ??
Chen 2018 32.77 16.47 127 30.48 16.38 112 25.1% 0.14[-0.12, 0.39] . D @
Rogde 2016 16.57 7.28 57 13.59 7.58 56 11.7% 0.40[0.03, 0.77] - ? 0
Goodrich 2013 47.45 12.96 31 41.23 16.85 31 6.4% 0.41[-0.09, 0.91] [ A — ?2 ?
Total (95% CI) 484 476 100.0% 0.10 [-0.02, 0.23]

Heterogeneity: Tau2 = 0.00; Chi2 = 5.92, df = 6 (P = 0.43); I2= 0% r

Test for overall effect: Z = 1.61 (P = 0.11) _E _H 0 i é

Test for subgroup differences: Not applicable

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias

Favours standard care

Favours vocabulary intervention

Analysis 1.8. Comparison 1: Vocabulary interventions compared with standard care for
second language (L2) learners, Outcome 8: Expressive L2 distal vocabulary at follow-up

Vocabulary inter Standard care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Rogde 2016 18.96 8.1 57 17.39 7.63 56 100.0% 1.57 [-1.33, 4.47] F
Total (95% CI) 57 56 100.0% 1.57 [-1.33, 4.47]

Heterogeneity: Not applicable
Test for overall effect: Z = 1.06 (P = 0.29)
Test for subgroup differences: Not applicable

Favours standard care

+
-2 0 2 4
Favours vocabulary intervention

-4

Analysis 1.9. Comparison 1: Vocabulary interventions compared with standard
care for second language (L2) learners, Outcome 9: L2 listening comprehension

Vocabulary intervention Standard care Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A B CDETF
Tong 2008 14.227 4.396 88  14.384 4.543 125 56.2% -0.03[-0.31, 0.24] 200222
Spencer 2020 4.23 3.39 43 271 2.95 38 43.8% 0.47[0.03, 0.91] I 22 @@ 2 2
Total (95% CI) 131 163 100.0% 0.19 [-0.31, 0.68]

Heterogeneity: Tau? = 0.09; Chi2 = 3.65, df = 1 (P = 0.06); I2 = 73%
Test for overall effect: Z = 0.74 (P = 0.46)
Test for subgroup differences: Not applicable

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias

Favours standard care

b
-2

t T
-1 0 1 2
Favours vocabulary intervention
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Analysis 1.10. Comparison 1: Vocabulary interventions compared with
standard care for second language (L2) learners, Outcome 10: L2 narrative skills

Vocabulary intervention Standard care Std. Mean Difference

Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A B CDETF
Grgver 2020 3.4 2.29 205 2.75 2.18 169 70.0% 0.29[0.08 , 0.49] B P OO® 2 2
Rogde 2016 18.14 8.22 57  13.75 7.82 56 30.0% 0.54[0.17,0.92] [ — P OS2 2
Total (95% CI) 262 225 100.0% 0.37 [0.14, 0.59] o

Heterogeneity: Tau? = 0.01; Chi2 = 1.35, df = 1 (P = 0.24); I> = 26%

Test for overall effect: Z = 3.14 (P = 0.002) 1 05 0.5 1

Test for subgroup differences: Not applicable

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

Favours standard care

Favours vocabulary intervention

(F) Overall bias
Analysis 1.11. Comparison 1: Vocabulary interventions compared with standard
care for second language (L2) learners, Outcome 11: L2 narrative skills at follow-up
Vocabulary intervention Standard care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Rogde 2016 18.93 7.83 57 16.79 7.54 56  100.0% 2.14[-0.69, 4.97] 7+
Total (95% CI) 57 56 100.0% 2.14[-0.69, 4.97] <‘

Heterogeneity: Not applicable
Test for overall effect: Z = 1.48 (P = 0.14)
Test for subgroup differences: Not applicable

4 2

Favours standard care Favours vocabulary intervention

Analysis 1.12. Comparison 1: Vocabulary interventions compared with standard care
for second language (L2) learners, Outcome 12: L1 receptive proximal vocabulary

Vocabulary intervention Standard care

Std. Mean Difference

Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Grgver 2020 22.55 6.77 155 21.1 7.24 137 54.2% 0.21[-0.02, 0.44] t-

Spencer 2020 14.86 4.02 43 11.16 4.09 38 45.8% 0.90[0.45, 1.36] — .

Total (95% CI) 198 175 100.0% 0.53 [-0.15, 1.21] 40
Heterogeneity: Tau? = 0.21; Chi? = 7.08, df = 1 (P = 0.008); 12 = 86%

Test for overall effect: Z = 1.51 (P = 0.13) ) K] 0 1 )

Test for subgroup differences: Not applicable

Favours standard care Favours vocabulary intervention

Analysis 1.13. Comparison 1: Vocabulary interventions compared with standard
care for second language (L2) learners, Outcome 13: L1 receptive distal vocabulary

Vocabulary intervention Standard care

Std. Mean Difference

Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Goodrich 2013 24.58 4.07 31 23.79 4.03 31 20.7% 0.19[-0.31, 0.69] PR

Chen 2018 29.68 21.38 127 24.22 19.44 112 79.3% 0.27[0.01, 0.52] +

Total (95% CI) 158 143 100.0% 0.25 [0.02, 0.48] ’
Heterogeneity: Tau? = 0.00; Chi? = 0.07, df = 1 (P = 0.80); I2 = 0%

Test for overall effect: Z = 2.16 (P = 0.03) 1 05 0 05 1

Test for subgroup differences: Not applicable

Favours standard care Favours vocabulary intervention
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Analysis 1.14. Comparison 1: Vocabulary interventions compared with standard care
for second language (L2) learners, Outcome 14: L1 expressive proximal vocabulary

Vocabulary inter i Standard care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Pérez 2019 2.07 2.58 14 1.6 1.91 15 100.0% 0.47 [-1.19, 2.13] 7F
Total (95% CI) 14 15 100.0% 0.47 [-1.19, 2.13]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.55 (P = 0.58) o1 0 1 2
Test for subgroup differences: Not applicable Favours standard care Favours vocabulary intervention

Analysis 1.15. Comparison 1: Vocabulary interventions compared with standard care for
second language (L2) learners, Outcome 15: L1 expressive proximal vocabulary at follow-up

Vocabulary inter i Standard care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Pérez 2019 2.28 2.58 14 1.6 1.92 15 100.0% 0.68 [-0.98 , 2.34] 7F
Total (95% CI) 14 15 100.0% 0.68 [-0.98 , 2.34]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.80 (P = 0.42) YR 0 H 5
Test for subgroup differences: Not applicable Favours standard care Favours vocabulary intervention

Analysis 1.16. Comparison 1: Vocabulary interventions compared with standard
care for second language (L2) learners, Outcome 16: L1 expressive distal vocabulary

Vocabulary intervention Standard care Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Goodrich 2013 25.9 19.3 31 25.74 15.97 31 16.3% 0.01[-0.49, 0.51] [ R
Spencer 2020 7.49 5.16 43 7.29 5.85 38 21.3% 0.04 [-0.40, 0.47] —_
Chen 2018 29.69 10.31 127 27.68 9.56 112 62.4% 0.20 [-0.05, 0.46] +——
Total (95% CI) 201 181 100.0% 0.13 [-0.07 , 0.34]
Heterogeneity: Tau? = 0.00; Chi2 = 0.70, df = 2 (P = 0.70); 12 = 0%
Test for overall effect: Z = 1.31 (P = 0.19) ,'1 _0'5 (') 0j5 '1
Test for subgroup differences: Not applicable Favours standard care Favours vocabulary intervention

Analysis 1.17. Comparison 1: Vocabulary interventions compared with standard
care for second language (L2) learners, Outcome 17: L2 grammatical knowledge

Vocabulary intervention Standard care Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Rogde 2016 41.66 17.18 57 40.42 16.19 56 21.6% 0.07 [-0.30, 0.44] e
Grgver 2020 8.77 2.44 221 7.88 2.65 186 63.1% 0.35[0.15, 0.55] »
Spencer 2020 9.14 4.3 43 7.24 3.67 38 15.4% 0.47[0.03, 0.91] I
Total (95% CI) 321 280 100.0% 0.31[0.13, 0.49] ’
Heterogeneity: Tau? = 0.00; Chi2 = 2.23, df = 2 (P = 0.33); 12 = 10%
Test for overall effect: Z = 3.38 (P = 0.0007) ) K] 1 5
Test for subgroup differences: Not applicable Favours standard care Favours vocabulary intervention
Vocabulary interventions for second language (L2) learners up to six years of age (Review) 65
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Analysis 1.18. Comparison 1: Vocabulary interventions compared with standard care
for second language (L2) learners, Outcome 18: L2 grammatical knowledge at follow-up

Mean Difference
IV, Random, 95% CI

—

Mean Difference
Weight IV, Random, 95% CI

Standard care
SD

Vocabulary inter

Study or Subgroup Mean SD Total Mean Total

Rogde 2016 52.32 14.62 57 50.86 15.22 56 100.0% 1.46 [-4.04 , 6.96]

Total (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 0.52 (P = 0.60)
Test for subgroup differences: Not applicable

57

APPENDICES

56 100.0%

1.46 [-4.04 , 6.96]

4 4
T

k t
-10 -5
Favours standard care

]
+ {
0 5 10
Favours vocabulary intervention

Appendix 1. Overview of systematic reviews and meta-analyses of second language (L2) vocabulary interventions

for L2 learners

Review Included studies
Author Typeofre-  Aim of study Search Typesofstudy Typesofin-  Types of
and year view design terventions  partici-
of publica- pants
tion
Fitton 2018  Meta-analy- "...to examine theimpactof  PsycINFO, ERIC, Empirical stud-  Shared book « Partici-
sis shared book reading on lan- MEDLINE, Academ- ies that used reading pant
guage and literacy outcomes  ic Search Premier, experimental sample
among ELs, and to evaluate and ProQuest So- design (quanti- compris-
potential moderators thatin-  cial Sciences tative) ing >
fluence the impact of shared ) ] 80% ELs
book reading on ELs' out- Studies published . Study
comes." (quote) in English between con-
1 January 1981 and ducted
30 April 2017 in the US
o Age:<12
years
Hur 2020 Systematic  "...to describe key features PsycINFO, ERIC, Group exper- English ear- o DLLs
review of English early literacy inter- ~ MEDLINE, Academ-  imental re- ly literacy in- (English
ventions provided to children ic Search Premier, search designs  terventions learners)
who were DLLs and their ef- and ProQuest So- in which par- « Children
fects on English early literacy  cial Sciences ticipants were with or
skills." (quote) ) ) randomly as- without
Peer-reviewed jour-  sjgned to con- disabili-
nals ditions ty
Published in Eng- Quasi-exper- « Age: 0-5
lish, throughto Au-  jmental re- years
gust2016 search designs
SCEDs
Larson Systematic  "...to discuss how cultural PsycINFO, ERIC, Randomised Interven- « Young
2020 review and linguistic factors were MEDLINE, PubMed, or non-ran- tions fo- children
addressed in the interven- Academic Search domised ex- cused on 4 from
tions, examine the method- Complete, Web perimental de- areas: CLD

ological rigor of the stud-

signs, including
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(Continued)

ies, identify the outcomes of Science, and SCEDs with = o explicitin- back-
and measures used, deter- Google Scholar 2 participants struction grounds
mine the efficacy of the inter- ) ) and adequate on target- . Age: 0-5
ventions on language skills Peer-reviewed arti-  experimental ed skills; years

in English and in children's cles control « class-

home language(s), and de- . . room cur-
scribe the reported social Fu:lt;slged n Elg%S riculum
validity of the intervention- aid 2‘81\/\5/%” interven-
s." (quote) tions;

o interac-
tive book
reading or
book
making
(or both)
interven-
tions; and

« naturalis-
tic, rou-
tines-based
interven-
tions

Footnotes

CLD: culturally and linguistically diverse; DLL: dual language learner; ELs: English learners; ERIC: Education Resource Information
Center; SCED: single case experimental design.

Appendix 2. Search strategies
Cochrane Central Register of Controlled Trials (CENTRAL)

Searched 13 September 2021 (262 records. A large volume of irrelevant trials register records were retrieved from CENTRAL so these were
excluded. Trials registers were searched separately using ClinicalTrials.gov and WHO ICTRP)

Searched 6 December 2022. Limited to records added to CENTRAL from 13 September 2021 to 8 December 2022 (41 records)
ID Search

#1 [mh multilingualism]

#2 ([mh refugees] and (language* or read* or vocabular*)) OR (( immigrant* or migrant* or refugee*) near/5 (language* or read* or
vocabular*)) in Trials

#3 (multilingual* or multi next lingual*)

#4 first next language*®

#5 second* next language*

#6 ((L1 or L2 or 1L or 2L) near/10 (language* or read* or vocabular*))

#7 dual next language*

#8 native next language*

#9 (minority near/2 language®)

#10 (bilingual* or bi next lingual*)

#11 (first near/2 second) near/5 language*

#12 (both next languages or two next languages)

#13 (host near/1 language®)

#14 {or #1-#13}

#15 [mh infant] or [mh child]

#16 (baby or babies or infant* or toddler* or child* or boy* or girl* or day care or early next years or foundation next stage* or key next stage
or kindergarten* or nurser* or play next group or play next school or pre next kindergarten* or prekindergarten® or pre next K or pre next
primary or preschool* or pre next school* or elementary next grade* or elementary next school*)

#17 (1st next year* or 2nd next year™ or 1st next Grade* or 2nd next Grade* or First next Grade* or Second next Grade* or Primary next One

ar Drimaru navt Tanin ar Drimaru navt "1" Aar Drimaru navt "M
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#18 {or #15-#17}

#19 #14 and #18 in Trials

#20 (IRCT* OR RBR* OR JPRN* OR TCTR* OR SLCTR* OR CTRI* OR EUCT* OR NCT* ORISRCTN* OR ACTRN* OR DRKS* OR PACT*):AU
#21 #19 not #20 in Trials

MEDLINE Ovid
Searched 13 September 2021 (960 records)

Searched 6 December 2022 (131 records)

1 multilingualism/

2 (refugees/ and (language$ or read$ or vocabular$).tw,kf.) or ((immigrant$ or migrant$ or refugee$) adj5 (language$ or read$ or vocabular
$)).tw,kf.

3 (multilingual$ or multi-lingual$).tw,kf.

4 first language$.tw,kf.

5 second$ language$.tw,kf.

6 ((L1 or L2 or 1L or 2L) and (languages$ or read$ or vocabular$)).tw,kf.

7 dual language$.tw,kf.

8 native language$.tw,kf.

9 (minority adj2 language$).tw,kf.

10 (bilingual$ or bi-lingual$).tw,kf.

11 (first adj2 second adj5 language$).tw,kf.

12 (both languages or two languages).tw,kf.

13 (host adj1 language$).tw,kf.

14 or/1-13

15 exp child/ or exp infant/

16 (baby or babies orinfant$ or toddler$ or child$ or boy$ or girl$ or day care or early years or foundation stage$ or key stage or kindergarten
$ or nurser$ or play group or play school or pre-kindergartens$ or prekindergarten$ or pre-K or pre-primary or preschool$ or pre-school$
or elementary grade$ or elementary school$).tw,kf.

17 ("1styear" or "2nd year" or "1st Grade$" or "2nd Grade$" or "First GradeS$" or Second Grade$ or Primary One or Primary Two or "Primary
1" or "Primary 2").tw,kf.

18 or/15-17

1914 and 18

20 randomized controlled trial.pt.

21 controlled clinical trial.pt.

22 randomited.ab.

23 placebo$.ab.

24 drug therapy.fs.

25 randomly.ab.

26 trial.ab.

27 groups.ab.

28 0r/20-27

29 exp animals/ not humans.sh.

3028 not29

3119and 30

MEDLINE(R) In-Process, In-Data-Review & PubMed NOT MEDLINE Citations Ovid
Searched 10 September 2021 (424 records)

Searched 6 December 2022 (86 records)

1 (multilingual$ or multi-lingual$).tw,kf.

2 ((immigrant$ or migrant$ or refugee$) adj5 (language$ or read$ or vocabulars$)).tw,kf.
3 (first language$ or second$ language$).tw,kf.

4((LLorL2or 1L or2L) and (language$ or read$ or vocabular$)).tw,kf.
5 dual language$.tw,kf.

6 native language$.tw,kf.

7 (minority adj2 language$).tw,kf.

8 (bilingual$ or bi-lingual$).tw,kf.

9 (first adj2 second adj5 language$).tw,kf.

10 (both languages or two languages).tw,kf.

11 (host adj1 language$).tw,kf.
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12 or/1-11

13 (baby or babies orinfant$ or toddler$ or child$ or boy$ or girl$ or day care or early years or foundation stage$ or key stage or kindergarten
$ or nurser$ or play group or play school or pre-kindergartens$ or prekindergarten$ or pre-K or pre-primary or preschool$ or pre-school$
or elementary grade$ or elementary school$).tw,kf.

14 ("1st year" or "2nd year" or "1st Grade$" or "2nd Grade$" or First Grade$ or Second Grade$ or Primary One or Primary Two or "Primary
1" or "Primary 2").tw,kf.

150r/13-14

1612 and 15

17 (random$ or control$ or group$ or cluster$ or placebo$ or trial$ or assign$ or allocat$ or prospectiv$ or meta-analysis or systematic
review or longitudinal$).tw,kf.

1816 and 17

19 limit 18 to ("in data review" or in process or "pubmed not medline")

MEDLINE Epub Ahead of Print Ovid
Searched 10 September 2021 (71 records)

Searched 6 December 2022 (53 records)

1 (multilingual$ or multi-lingual$).tw,kf.

2 ((immigrant$ or migrants$ or refugee$) adj5 (language$ or read$ or vocabulars$)).tw,kf.

3 (first language$ or second$ language$).tw,kf.

4((LLorL2or 1L or2L) and (language$ or read$ or vocabular$)).tw,kf.

5 dual language$.tw,kf.

6 native language$.tw,kf.

7 (minority adj2 language$).tw,kf.

8 (bilingual$ or bi-lingual$).tw,kf.

9 (first adj2 second adj5 language$).tw,kf.

10 (both languages or two languages).tw,kf.

11 (host adj1 language$).tw,kf.

12 or/1-11

13 (baby or babies orinfant$ or toddler$ or child$ or boy$ or girl$ or day care or early years or foundation stage$ or key stage or kindergarten
$ or nurser$ or play group or play school or pre-kindergartens$ or prekindergarten$ or pre-K or pre-primary or preschool$ or pre-school$
or elementary grade$ or elementary school$).tw,kf.

14 ("1st year" or "2nd year" or "1st Grade$" or "2nd Grade$" or First Grade$ or Second Grade$ or Primary One or Primary Two or "Primary
1" or "Primary 2").tw,kf.

150r/13-14

1612 and 15

17 (randomS$ or control$ or group$ or cluster$ or placebo$ or trial$ or assign$ or allocat$ or prospectiv$ or meta-analysis or systematic
review or longitudinal$).tw,kf.

1816and 17

Embase Ovid

Searched 14 September 2021 (1189 records)
Searched 6 December 2022 (245 records)

1 multilingualism/ or bilingualism/

2 (exp refugee/ and (language$ or read$ or vocabular$).tw,kw.) or ((immigrant$ or migrant$ or refugee$) adj5 (language$ or read$ or
vocabular$)).tw,kw. (1741)

3 (multilingual$ or multi-lingual$).tw,kw.

4 first language$.tw,kw.

5 second$ language$.tw,kw.

6 ((L1 or L2 or 1L or 2L) and (language$ or read$ or vocabular$)).tw,kw.
7 dual language$.tw,kw.

8 native language$.tw,kw.

9 (minority adj2 language$).tw,kw.

10 (bilingual$ or bi-lingual$).tw,kw.

11 (first adj2 second adj5 language$).tw,kw.

12 (both languages or two languages).tw,kw.

13 (host adj1 languageS$).tw,kw.

14 or/1-13

15 exp child/
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16 (baby or babies orinfant$ or toddler$ or child$ or boy$ or girl$ or day care or early years or foundation stage$ or key stage or kindergarten
$ or nurser$ or play group or play school or pre-kindergartens$ or prekindergarten$ or pre-K or pre-primary or preschool$ or pre-school$
or elementary grade$ or elementary school$).tw,kw.

17 ("1styear" or "2nd year" or "1st Grade$" or "2nd Grade$" or "First GradeS$" or Second Grade$ or Primary One or Primary Two or "Primary
1" or "Primary 2").tw,kw.

18 or/15-17

1914 and 18

20 Randomized controlled trial/

21 Controlled clinical study/

22 randomS$.ti,ab.

23 randomization/

24 intermethod comparison/

25 placebo.ti,ab.

26 (compare or compared or comparison).ti.

27 ((evaluated or evaluate or evaluating or assessed or assess) and (compare or compared or comparing or comparison)).ab.

28 (open adj label).ti,ab.

29 ((double or single or doubly or singly) adj (blind or blinded or blindly)).ti,ab.

30 double blind procedure/

31 parallel group$1.ti,ab.

32 (crossover or cross over).ti,ab.

33 ((assign$ or match or matched or allocation) adj5 (alternate or group$1 or intervention$1 or patient$1 or subject$1 or participant
$1)).ti,ab.

34 (assigned or allocated).ti,ab.

35 (controlled adj7 (study or design or trial)).ti,ab.

36 (volunteer or volunteers).ti,ab.

37 human experiment/

38 trial.ti.

39 0r/20-38

40 (random$ adj sampl$ adj7 ("cross section$" or questionnaire$1 or survey$ or database$1)).ti,ab. not (comparative study/ or controlled
study/ or randomi?ed controlled.ti,ab. or randomly assigned.ti,ab.)

41 Cross-sectional study/ not (randomized controlled trial/ or controlled clinical study/ or controlled study/ or randomi?ed controlled.ti,ab.
or control group$1.ti,ab.)

42 (((case adj control$) and random$) not randomi?ed controlled).ti,ab.

43 (Systematic review not (trial or study)).ti.

44 (nonrandom$ not random$).ti,ab.

45 "Random field$"ti,ab.

46 (random cluster adj3 sampl$).ti,ab.

47 (review.ab. and review.pt.) not trial.ti.

48 "we searched".ab. and (review.ti. or review.pt.)

49 "update review".ab.

50 (databases adj4 searched).ab.

51 (rat or rats or mouse or mice or swine or porcine or murine or sheep or lambs or pigs or piglets or rabbit or rabbits or cat or cats or dog
or dogs or cattle or bovine or monkey or monkeys or trout or marmoset$1).ti. and animal experiment/

52 Animal experiment/ not (human experiment/ or human/)

53 or/40-52

5439 not 53

5519 and 54

ERIC EBSCOhost
Searched 15 September 2021 (1490 records)

Searched 8 December 2022 (370 records)

S1 (DE "Second Language Instruction" OR DE "Second Language Learning" OR DE "Second Language Programs" OR DE "Second
Languages") AND (DE "Vocabulary" OR DE "Vocabulary Development" OR DE "Vocabulary Skills" OR DE "Reading" OR DE "Reading Skills"
OR DE "Literacy" OR DE "Literacy Education" or DE "Verbal Development")

S2 (DE "Bilingual Education" OR DE "Bilingual Education Programs" OR DE "Bilingual Instructional Materials") AND (DE "Vocabulary" OR DE
"Vocabulary Development" OR DE "Vocabulary Skills" OR DE "Reading" OR DE "Reading Skills" OR DE "Literacy" OR DE "Literacy Education"
or DE "Verbal Development" )

S3 (DE "Refugees" or DE "immigrants") AND ( DE "Vocabulary" OR DE "Vocabulary Development" OR DE "Vocabulary Skills" OR DE
"Reading" OR DE "Reading Skills" OR DE "Literacy" OR DE "Literacy Education" OR Tl(language* or read* or vocabular*))
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S4TI((immigrant* or migrant* or refugee*) N5 (language* or read* or vocabular*)) or AB ((immigrant* or migrant* or refugee*) N5 (language*
or read* or vocabular*))

S5 TI("first language*" or "second language*")

S6 TI((L1 or L2 or 1L or 2L) AND (language* or read* or vocabular*))

S7 TI("dual language*" or "native language*" or "minority language*" or "both languages" or "two languages" or "host language*")

S8 TI((bilingual* or "bi lingual*" OR multilingual* or "multi lingual*") AND (language* or read* or vocabular*))

S9 TI((first N2 second) N5 language*) OR AB((first N2 second) N5 language®)

S10S1ORS20ORS3 ORS4 ORS50R S6 ORS70ORS80ORS9

S11 (DE "Infants" OR DE "Young Children" OR DE "Toddlers" OR DE "Preschool Children" OR (DE "Preschool Education" OR DE
"Kindergarten" OR DE "Primary Education")

S12 TI ("1st year" or "2nd year" or "1st Grade*" or "2nd Grade*" or "First Grade*" or "Second Grade*" or "Primary One" or "Primary Two"
or "Primary 1" or "Primary 2") OR AB ("1st year" or "2nd year" or "1st Grade*" or "2nd Grade*" or "First Grade*" or "Second Grade*" or
"Primary One" or "Primary Two" or "Primary 1" or "Primary 2")

S13 TI(baby or babies or infant* or toddler* or child* or boy* or girl* or "day care" or "early years" or "foundation stage*" or "key stage" or
kindergarten* or nurser* or "play group" or "play school" or pre-kindergarten* or prekindergarten™ or pre-K or pre-primary or preschool*
or pre-school” or "elementary grade*" or "elementary school*") OR AB(baby or babies or infant* or toddler* or child* or boy* or girl* or "day
care" or "early years" or "foundation stage*" or "key stage" or kindergarten* or nurser* or "play group" or "play school" or pre-kindergarten*
or prekindergarten* or pre-K or pre-primary or preschool* or pre-school* or "elementary grade*" or "elementary school*")
S14S110RS120RS13

S15S10AND S14

S16 DE "Meta Analysis" OR DE "Evaluation Research" OR DE "Control Groups" OR DE "Experimental Groups" OR DE "Longitudinal Studies"
OR DE "Followup Studies" OR DE "Program Effectiveness" OR DE "Program Evaluation"

S17 Tl (randomitted or randomly or trial* or experiment* or PROSPECTIVE* OR longitudinal or BLIND* or CONTROL*) OR AB (randomited
or randomly or trial* or experiment* or PROSPECTIVE* OR longitudinal or BLIND* or CONTROL*

S18 S16 OR S17

S19 S15AND S18

* 11

* 1

Education Abstracts (H.W. Wilson) EBSCOhost
Searched 15 September 2021 (630 records)

Searched 8 December 2022 (81 records)
Education Source EBSCOhost: Searched 8 December 2022 (335 records)

S1 (DE "Second language acquisition" OR DE "Bilingual education" OR DE "Bilingual education -- Aids & devices" OR DE "Multilingual
education" OR DE "Multilingual teaching aids & devices" or DE "English as a foreign language" OR DE "Foreign language education" OR
DE "Native language" ) AND (DE "Vocabulary education in elementary schools" OR DE "Vocabulary education" OR DE "Vocabulary" OR DE
"Reading" OR DE "Reading (Early childhood)" OR DE "Reading (Elementary)" OR DE "Reading (Preschool)" OR DE "Literacy")

S2 (DE"Education of refugees" OR DE"Education of immigrants" OR DE"Refugee children" OR DE "Children of immigrants") AND
(DE"Language aquisition" OR Tl(language* or read* or vocabular*) or AB(language* or read* or vocabular*))

S3TI((immigrant* or migrant* or refugee*) N5 (language* or read* or vocabular*)) or AB ((immigrant* or migrant* or refugee*) N5 (language*
or read* or vocabular*))

*11

S4 TI("first language™" or "second language*")

S5TI((L1 or L2 or 1L or 2L) AND (language* or read* or vocabular*)) OR AB ((L1 or L2 or 1L or 2L) N5 (language* or read* or vocabular*))

* 11 * 11

S6 TI("dual language
AB("dual language*"

or "native language*" or "minority language*" or "both languages" or "two languages" or "host language*") OR

or "native language*" or "minority language*" or "both languages" or "two languages" or "host language*")

S7 TI((bilingual* or "bi lingual*" OR multilingual* or "multi lingual*") AND (language* or read* or vocabular*)) OR AB((bilingual* or "bi
lingual*" OR multilingual* or" multi lingual*") N5 (language* or read* or vocabular*))

S8 TI((first N2 second) N5 language*) OR AB((first N2 second) N5 language*)
S9S10RS20RS30RS40RS50RS60RS7TORSS8

S10 (DE "Infant school education (Great Britain)" OR DE "Infant schools (Great Britain)" OR DE "Preschool children" OR DE "Preschool
education" OR DE "Kindergarten" OR DE "Kindergarten children" OR DE "Children" OR DE "School children")
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S11 Tl ("1st year" or "2nd year" or "1st Grade*" or "2nd Grade*" or "First Grade*" or "Second Grade*" or "Primary One" or "Primary Two"
or "Primary 1" or "Primary 2") OR AB ("1st year" or "2nd year" or "1st Grade*" or "2nd Grade*" or "First Grade*" or "Second Grade*" or
"Primary One" or "Primary Two" or "Primary 1" or "Primary 2")

S12 Tl(baby or babies or infant* or toddler* or child* or boy* or girl* or "day care" or "early years" or "foundation stage*" or "key stage" or
kindergarten* or nurser* or "play group" or "play school" or pre-kindergarten* or prekindergarten* or pre-K or pre-primary or preschool*
or pre-school” or "elementary grade*" or "elementary school*") OR AB(baby or babies or infant* or toddler* or child* or boy* or girl* or "day
care" or "early years" or "foundation stage*" or "key stage" or kindergarten* or nurser* or "play group" or "play school" or pre-kindergarten*
or prekindergarten® or pre-K or pre-primary or preschool” or pre-school* or "elementary grade*" or "elementary school*")

S13S10 ORS110RS12
S$14 S9 AND S13

S15 (DE "Control groups" OR DE "Evaluation research" OR DE "Experimental groups" OR DE "Longitudinal method" OR DE "Evaluation
research" OR DE "Educational evaluation" OR DE "Program effectiveness (Education)")

S16 Tl (randomi#ed or randomly or trial* or experiment* or PROSPECTIVE* OR longitudinal or BLIND* or CONTROL* ) OR AB (randomited
or randomly or trial* or experiment* or PROSPECTIVE* OR longitudinal or BLIND* or CONTROLY)

S17S150RS16
S18 S14 AND S17

Proquest Education Database

Searched 16 September 2021 (1004 records)
Searched 8 December 2022 (ProQuest Dissertations & Theses Global; 148 records)

(((MAINSUBJECT.EXACT("Multilingualism") OR MAINSUBJECT.EXACT("Bilingualism") OR MAINSUBJECT.EXACT("Bilingual materials")
OR MAINSUBJECT.EXACT("Second language learning") OR MAINSUBJECT.EXACT("French as a second language") OR
MAINSUBJECT.EXACT("English as a second language")) OR ((MAINSUBJECT.EXACT("Noncitizens") OR MAINSUBJECT.EXACT("Refugees"))
AND ( MAINSUBJECT.EXACT("Vocabulary development") OR MAINSUBJECT.EXACT("Language acquisition") OR Tl(language* or read*
or vocabular*) OR AB(language* or read* or vocabular*))) OR (((immigrant* or migrant* or refugee*) NEAR/3 (language* or read* or
vocabular*)) or AB ((immigrant* or migrant* or refugee*) NEAR/3 (language* or read* or vocabular*))) OR TI("first language*" or "second
language*") OR (TI((L1 or L2 or 1L or 2L) AND (language* or read* or vocabular*)) OR AB ((L1 or L2 or 1L or 2L) Near/5 (language* or read*
or vocabular®))) OR (TI(("dual language*" or "native language*" or "minority language*" or "both languages" or "two languages" or "host
language*") AND (language* or read* or vocabular*)) OR AB(("dual language*" or "native language*" or "minority language*" or "both
languages" or "two languages" or "host language*") NEAR/3 (language* or read* or vocabular*))) OR (TI((bilingual* or "bi lingual*" OR
multilingual® or "multi lingual*") AND (language* or read* or vocabular*)) OR AB((bilingual* or "bi lingual*" OR multilingual* or" multi
lingual*") Near/3 (language* or read* or vocabular*))) OR (TI((first Near/2 second) Near/5 language*) OR AB((first Near/2 second) Near/5
language®))) AND (((TI(baby or babies or infant* or toddler* or child* or boy* or girl* or "day care" or "early years" or "foundation stage*"
or "key stage" or kindergarten® or nurser* or "play group" or "play school" or "pre-kindergarten*" or prekindergarten* or "pre-K" or "pre-
primary" or preschool* or "pre-school*" or "elementary grade*" or "elementary school*") OR AB(baby or babies or infant* or toddler*
or child* or boy* or girl* or "day care" or "early years" or "foundation stage*" or "key stage" or kindergarten* or nurser* or "play group"
or "play school" or "pre-kindergarten*" or prekindergarten* or "pre-K" or "pre-primary" or preschool* or "pre-school*" or "elementary
grade*" or "elementary school*")) OR (TI ("1st year" or "2nd year" or "1st Grade*" or "2nd Grade*" or "First Grade*" or "Second Grade*"
or "Primary One" or "Primary Two" or "Primary 1" or "Primary 2") OR AB ("1st year" or "2nd year" or "1st Grade*" or "2nd Grade*" or
"First Grade*" or "Second Grade*" or "Primary One" or "Primary Two" or "Primary 1" or "Primary 2"))) OR (MAINSUBJECT.EXACT("Babies")
ORMAINSUBJECT.EXACT("Preschool children") OR MAINSUBJECT.EXACT("Preschool education") OR MAINSUBJECT.EXACT("Toddlers") OR
MAINSUBJECT.EXACT("Children & youth")))) AND (MAINSUBJECT.EXACT("Clinical trials") OR MAINSUBJECT.EXACT("Effectiveness studies")
OR MAINSUBJECT.EXACT("Educational evaluation") OR MAINSUBJECT.EXACT("Experiments") OR Tl (randomi*ed or randomly or "random
allocation" or trial* or experiment* or prospective* OR longitudinal or blind* or control* or "follow up") OR AB (randomi*ed or randomly
or "random allocation" or trial* or experiment* or prospective* OR longitudinal or blind* or control* or "follow up"))

Linguistics and Language Behavior Abstracts ProQuest (LLBA)
Searched 23 September 2021 (432 records)

Searched 10 January 2023 (40 records)

(((MAINSUBJECT.EXACT("Multilingualism") OR MAINSUBJECT.EXACT("Bilingualism") OR MAINSUBJECT.EXACT("Bilingual materials")
OR MAINSUBJECT.EXACT("Second language learning") OR MAINSUBJECT.EXACT("French as a second language") OR
MAINSUBJECT.EXACT("English as a second language")) OR ((MAINSUBJECT.EXACT("Noncitizens") OR MAINSUBJECT.EXACT("Refugees"))
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AND ( MAINSUBJECT.EXACT("Vocabulary development") OR MAINSUBJECT.EXACT("Language acquisition") OR Tl(language* or read*
or vocabular*) OR AB(language* or read* or vocabular®))) OR (((immigrant* or migrant* or refugee*) NEAR/3 (language* or read* or
vocabular*)) or AB ((immigrant* or migrant* or refugee*) NEAR/3 (language* or read* or vocabular*))) OR TI("first language*" or "second
language*") OR (TI((L1 or L2 or 1L or 2L) AND (language* or read* or vocabular*)) OR AB ((L1 or L2 or 1L or 2L) Near/5 (language* or read*
or vocabular®))) OR (TI(("dual language*" or "native language*" or "minority language*" or "both languages" or "two languages" or "host
language*") AND (language* or read* or vocabular*)) OR AB(("dual language*" or "native language*" or "minority language*" or "both
languages" or "two languages" or "host language*") NEAR/3 (language* or read* or vocabular*))) OR (TI((bilingual* or "bi lingual*" OR
multilingual® or "multi lingual*") AND (language* or read* or vocabular*)) OR AB((bilingual* or "bi lingual*" OR multilingual* or" multi
lingual*") Near/3 (language* or read* or vocabular*))) OR (TI((first Near/2 second) Near/5 language*) OR AB((first Near/2 second) Near/5
language®))) AND (((TI(baby or babies or infant* or toddler* or child* or boy* or girl* or "day care" or "early years" or "foundation stage*"
or "key stage" or kindergarten™ or nurser* or "play group" or "play school" or "pre-kindergarten*" or prekindergarten* or "pre-K" or "pre-
primary" or preschool* or "pre-school*" or "elementary grade*" or "elementary school*") OR AB(baby or babies or infant* or toddler*
or child* or boy* or girl* or "day care" or "early years" or "foundation stage*" or "key stage" or kindergarten* or nurser* or "play group"
or "play school" or "pre-kindergarten*" or prekindergarten* or "pre-K" or "pre-primary" or preschool* or "pre-school*" or "elementary
grade*" or "elementary school*")) OR (Tl ("1st year" or "2nd year" or "1st Grade*" or "2nd Grade*" or "First Grade*" or "Second Grade*"
or "Primary One" or "Primary Two" or "Primary 1" or "Primary 2") OR AB ("1st year" or "2nd year" or "1st Grade*" or "2nd Grade*" or
"First Grade*" or "Second Grade*" or "Primary One" or "Primary Two" or "Primary 1" or "Primary 2"))) OR (MAINSUBJECT.EXACT("Babies")
ORMAINSUBJECT.EXACT("Preschool children") OR MAINSUBJECT.EXACT("Preschool education") OR MAINSUBJECT.EXACT("Toddlers") OR
MAINSUBJECT.EXACT("Children & youth")))) AND (MAINSUBJECT.EXACT("Clinical trials") OR MAINSUBJECT.EXACT("Effectiveness studies")
OR MAINSUBJECT.EXACT("Educational evaluation") OR MAINSUBJECT.EXACT("Experiments") OR Tl (randomi*ed or randomly or "random
allocation" or trial* or experiment* or prospective* OR longitudinal or blind* or control* or "follow up") OR AB (randomi*ed or randomly
or "random allocation" or trial* or experiment* or prospective* OR longitudinal or blind* or control* or "follow up"))

* 11

PsycINFO Ovid (1806 onwards)
Searched 13 September 2021 (1018 records)

Searched 6 December 2022 (94 records)

1 Bilingual Education/

2 bilingualism/

3 multilingualism/

4 English as Second Language/

5 Foreign Language Education/

6 Foreign Language Learning/

7 native language/

8 (refugees/ or (immigrant$ or migrant$ or refugee$).tw.) and (language$ or read$ or vocabular$).tw.

9 (multilingual$ or multi-lingual$).tw.

10 (first language$ or 1L or L1).tw.

11 (seconds$ language$ or 2L or L2).tw.

12 dual language$.tw.

13 native language$.tw.

14 (minority adj2 language$).tw.

15 (bilingual$ or bi-lingual$).tw.

16 ((first adj2 second) and language$).tw.

17 (both languages or two languages).tw.

18 (host adj1 language$).tw.

19 or/1-18

20 (baby or babies or infant$ or toddler$ or child$ or boy$ or girl$ or "day care" or "early years" or foundation stage$ or key stage or
kindergartens$ or nurser$ or "play group" or "play school" or pre-kindergarten$ or prekindergarten$ or pre-K or pre-primary or preschool
$ or pre-school$ or elementary grade$ or elementary school$ or "1st year" or "2nd year" or "1st Grade$" or "2nd Grade$" or "First Grade
$" or "Second Grade$" or "Primary One" or "Primary Two" or "Primary 1" or "Primary 2").tw.

2119and 20

22 limit 19 to (100 childhood <birth to age 12 yrs> or 120 neonatal <birth to age 1 mo> or 140 infancy <2 to 23 mo> or 160 preschool age
<age 2 to 5 yrs> or 180 school age <age 6 to 12 yrs>)

2321o0r22

24 clinical trials/

25 randomized clinical trials/

26 randomized controlled trials/

27 treatment effectiveness evaluation/

28 exp treatment outcomes/

29 followup studies/

30 longitudinal studies/
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31 Placebo/

32 Experiment Controls/

33 exp program evaluation/

34 (TAU or "treatment as usual" or "wait$ list" or "business as usual").ab.
35 (randomly or randomis$ or randomiz$).tw.

36 ((control$ or experimental) adj5 group$).tw.

37 or/24-36

3819 and 23 and 37

Scopus Elsevier (all available years)

Searched 17 September 2021 (1268 records)
Searched 6 December 2022 (131 records)

( ( TITLE ( ( "first language" OR "second language" ) ) OR TITLE-ABS-KEY ( ( ( "first language" OR "second language" ) W/5 ( read* OR
vocabular*))) OR TITLE-ABS-KEY ( ( (11 OR[2 OR 11 OR 2l) W/5 ( language* OR read* OR vocabular*))) OR TITLE-ABS-KEY ( ( (immigrant*
OR migrant* OR refugee* ) W/5 ( language* OR read* OR vocabular* ) ) ) OR TITLE-ABS-KEY ( ( bilingual* OR "bi-lingual*" OR multilingual*
OR "multi-lingual*" OR "both languages" OR "two languages" OR "dual language*" OR "native language" OR ( minority W/2 language*))
W/5 (read* ORvocabular*)))) AND ( TITLE-ABS-KEY ( ( baby OR babies OR infant* OR toddler* OR child* OR boy* OR girl* OR "day care" OR
"early years" OR "foundation stage*" OR "key stage" OR kindergarten* OR nurser* OR "play group" OR "play school" OR pre-kindergarten*
OR prekindergarten® OR pre-k OR pre-primary OR preschool* OR pre-school* OR "elementary grade*" OR "elementary school*" OR "1st
year" OR "2nd year" OR "1st Grade*" OR "2nd Grade*" OR "First Grade*" OR "Second Grade*" OR "Primary One" OR "Primary Two" OR
"Primary 1" OR "Primary 2" ) ) ) AND ( TITLE-ABS-KEY ( ( randomi*ed OR randomly OR "random allocation" OR trial* OR experiment* OR
prospective* OR longitudinal OR blind* OR control* OR "follow up") ) )

Web of Science Core Collection, Clarivate; including Science Citation Index-Expanded Web of Science, Clarivate (1970 onwards);
Social Sciences Citation Index Web of Science, Clarivate (1970 onwards); Conference Proceedings Citation Index-Science Web
of Science, Clarivate (1990 onwards); Conference Proceedings Citation Index-Social Science and Humanities Web of Science,
Clarivate (1990 onwards); Emerging Sources Citation Index Web of Science, Clarivate (2015 onwards)

Searched 15 September 2021 (2798 )
Searched 7 December 2022 (381 records)

#18 #12 AND #11
Indexes=ESCI Timespan=All years

#17 #12 AND #11
Indexes=CPCI-SSH Timespan=All years

#16 #12 AND #11
Indexes=CPCI-S Timespan=All years

#15#12 AND #11
Indexes=SSCI Timespan=All years

#14 #12 AND #11
Indexes=SCI-EXPANDED Timespan=All years

#13 #12 AND #11
Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH, ESCI Timespan=All years

#12 TI=(randomi*ed or randomly or trial* or prospective* OR longitudinal or blind* or control or group*) OR AB =( randomi*ed or randomly
or trial* or prospective* OR longitudinal or blind* or control or group*)
Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH, ESCI Timespan=All years

#11 #10 AND #7
Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH, ESCI Timespan=All years

#10#9 OR #8
Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH, ESCI Timespan=All years

#9TI=("1st year" or "2nd year" or "1st Grade*" or "2nd Grade*" or "First Grade*" or "Second Grade*" or "Primary One" or "Primary Two"
or "Primary 1" or "Primary 2") OR AB =("1st year" or "2nd year" or "1st Grade*" or "2nd Grade*" or "First Grade*" or "Second Grade*" or
"Primary One" or "Primary Two" or "Primary 1" or "Primary 2")
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Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH, ESCI Timespan=All years

*11

# 8 TI=(baby or babies or infant* or toddler* or child* or boy* or girl* or "day care" or "early years" or "foundation stage*" or "key stage" or
kindergarten* or nurser* or "play group" or "play school" or pre-kindergarten* or prekindergarten* or pre-K or pre-primary or preschool*
or pre-school* or "elementary grade*" or "elementary school*") OR AB=(baby or babies or infant* or toddler* or child* or boy* or girl*
or "day care" or "early years" or "foundation stage*" or "key stage" or kindergarten* or nurser* or "play group" or "play school" or pre-
kindergarten* or prekindergarten* or pre-K or pre-primary or preschool* or pre-school* or "elementary grade*" or "elementary school*")
Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH, ESCI Timespan=All years

#7#6 OR#5 OR#4 OR#3 OR#2 OR #1
Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH, ESCI Timespan=All years

#6 TI=((immigrant* or migrant* or refugee*) and (language* or read* or vocabular*) ) or AB =((immigrant* or migrant* or refugee*) NEAR/3
(language* or read™ or vocabular*) )
Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH, ESCI Timespan=All years

#5TI=(("dual language*" or "native language*" or "minority language*" or "both languages" or "two languages" or "host language*") AND
(read* or vocabular*) ) OR AB=(("dual language*" or "native language*" or "minority language*" or "both languages" or "two languages"
or "host language*") NEAR/3 (read* or vocabular*))

Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH, ESCI Timespan=All years

*11

#4 TI= ((first NEAR/2 second) NEAR/3 language*) OR AB= ((first NEAR/2 second) NEAR/3 language*)
Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH, ESCI Timespan=All years

# 3 TI=((bilingual* or "bi lingual*" OR multilingual* or "multi lingual*") AND (language* or read™ or vocabular*) ) or AB=((bilingual* or "bi
lingual*" OR multilingual* or "multi lingual*") NEAR/3 (language* or read* or vocabular*) )
Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH, ESCI Timespan=All years

# 2 TI=((L1 or L2 or 1L or 2L) AND (language* or read* or vocabular®) ) OR AB=((L1 or L2 or 1L or 2L) NEAR/5 (language* or read* or
vocabular*))
Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH, ESCI Timespan=All years

*11

#1 TI=("first language™" or "second language*") OR AB=("first language*" or "second language*")
Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH, ESCI Timespan=All years

Sociological Abstracts ProQuest (1952 onwards)

Searched 16 September 2021 (180 records)
Searched 8 December 2022 (56 records)

(((MAINSUBJECT.EXACT("Second Language Learning") OR MAINSUBJECT.EXACT("Bilingualism") OR MAINSUBJECT.EXACT("Bilingual
Education") OR MAINSUBJECT.EXACT("Multilingualism")) OR (TI((immigrant* OR migrant* OR refugee*) AND (language* OR read* OR
vocabular*)) OR AB ((immigrant* OR migrant* OR refugee*) NEAR/5 (language* OR read* OR vocabular*))) OR TI((("first language" OR
"first languages") OR ("second language" OR "second languages"))) OR (noft((L1 OR L2 OR 1L OR 2L) AND (language* OR read* OR
vocabular*))) OR TI(("dual language") OR ("native language" OR "native languages") OR ("minority language" OR "minority languages")
OR "both languages" OR "two languages" OR ("host language" OR "host languages")) OR TI(((bilingual* OR "bi lingual*" OR multilingual*
or "multi lingual*") AND (language* OR read* OR vocabular*))) OR AB(((bilingual* OR "bi lingual*" OR multilingual* or "multi lingual*")
AND (language* OR read* OR vocabular*))) OR noft(((first NEAR/2 second) NEAR/5 language*))) AND noft((randomi*ed OR randomly OR
trial* OR experiment* OR PROSPECTIVE* OR longitudinal OR BLIND* OR CONTROL*))) AND ((ti((baby OR babies OR infant* OR toddler*
OR child* OR boy* OR girl* OR "day care" OR "early years" OR "foundation stage*" OR "key stage" OR kindergarten* OR nurser* OR
"play group" OR "play school" OR pre-kindergarten* OR prekindergarten* OR pre-K OR pre-primary OR preschool* OR pre-school* OR
"elementary grade*" OR "elementary school*")) OR ab((baby OR babies OR infant* OR toddler* OR child* OR boy* OR girl* OR "day
care" OR "early years" OR "foundation stage*" OR "key stage" OR kindergarten* OR nurser* OR "play group" OR "play school" OR pre-
kindergarten* OR prekindergarten* OR pre-K OR pre-primary OR preschool* OR pre-school* OR "elementary grade*" OR "elementary
school™")) OR ti(("1st year" OR "2nd year" OR "1st Grade*" OR "2nd Grade*" OR "First Grade*" OR "Second Grade*" OR "Primary One"
OR "Primary Two" OR "Primary 1" OR "Primary 2")) OR ab(("1st year" OR "2nd year" OR "1st Grade*" OR "2nd Grade*" OR "First Grade*"
OR "Second Grade*" OR "Primary One" OR "Primary Two" OR "Primary 1" OR "Primary 2"))) OR (MAINSUBJECT.EXACT("Infants") OR
MAINSUBJECT.EXACT("Children") OR MAINSUBJECT.EXACT("Preschool Children")))

Cochrane Database of Systematic Reviews (CDSR; current issue), in the Cochrane Library

Searched 14 September 2021 (4 records)

Searched 8 December 2022 (2 records)
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ID Search

#1 [mh multilingualism]

#2 ([mh refugees] AND (language* or read* or vocabular*)):TI,AB or ((Immigrant* or migrant* or refugee*) AND (language* or read* or
vocabular*)):TI,AB,KW

#3 (multilingual* or multi next lingual*):TI

#4 (first next language®):TI

#5 (second* next language*): Tl

#6 ((L1 or L2 or 1L or 2L) near/10 (language* or read* or vocabular*)):TI,AB,KW

#7 (

#8 (

dual next language*):TI
native next language*):TI
#9 (minority near/2 language*):TI
#10 (bilingual* or bi next lingual*):TI
#11 ((first near/2 second) near/5 language*):Tl
#12 (both next languages or two next languages):TI
#13 (host near/1 language*):TI
#14 {or #1-#13}
#15 [mh infant] or [mh child]
#16 (baby or babies or infant* or toddler* or child* or boy* or girl* or day care or early next years or foundation next stage* or key next stage
or kindergarten™® or nurser” or play next group or play next school or pre next kindergarten* or prekindergarten* or pre next K or pre next
primary or preschool* or pre next school* or elementary next grade* or elementary next school*):TI
#17 (1st next year* or 2nd next year* or 1st next Grade* or 2nd next Grade* or First next Grade* or Second next Grade* or Primary next One
or Primary next Two or Primary next "1" or Primary next "2"):TI
#18 {or #15-#17}
#19 #14 and #18 in Cochrane Reviews, Cochrane Protocols

Epistemonikos

Searched 13 September 2021 (49 records)
Searched 8 December 2022 (6 records)

title:("first language" OR "second language" OR "dual language" OR "native language" OR "minority language" OR "both languages" OR
"two languages" OR "host language" ORL1 ORL2 OR 1L OR2L)

Limited to Publication type Systematic reviews and Systematic review questions: Interventions

ClinicalTrials.gov

Searched 13 September 2021 (16 records)
Searched 8 December 2022 (3 records)

Interventional Studies CONDITION| | SECOND LANGUAGE or FIRST LANGUAGE OR DUAL LANGUAGE OR BILINGUAL OR BI-LINGUAL OR
MULTILINGUAL OR MULTI-LINGUAL | Child [4] ct.gov_2

Interventional Studies TITLE | SECOND LANGUAGE or FIRST LANGUAGE OR DUAL LANGUAGE OR BILINGUAL OR BI-LINGUAL OR
MULTILINGUAL OR MULTI-LINGUAL | Child [2] ct.gov_3

Interventional Studies CONDITION| native language or minority language or both languages or two languages or host language | Child [0]
Interventional Studies TITLE | native language or minority language or both languages or two languages or host language | Child [0]
Interventional Studies intervention | VOCABULARY or READING or LANGUAGE | Child [10] ct.gov_1

World Health Organization International Clinical Trials Registry Platform (WHO ICTRP; trialsearch.who.int)
Searched 13 September 2021 (26 records)

Searched 8 December 2022 (42 records)

TITLE| SECOND LANGUAGE or FIRST LANGUAGE OR DUAL LANGUAGE OR BILINGUAL OR BI-LINGUAL OR MULTILINGUAL OR MULTI-LINGUAL
[10 records] limited to children

CONDITION| SECOND LANGUAGE or FIRST LANGUAGE OR DUAL LANGUAGE OR BILINGUAL OR BI-LINGUAL OR MULTILINGUAL OR MULTI-
LINGUAL [2 records] limited to children

TITLE | native language or minority language or both languages or two languages or host language | [1] limited to children

Vocabulary interventions for second language (L2) learners up to six years of age (Review) 76
Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

CONDITION | native language or minority language or both languages or two languages or host language | [0] limited to children

intervention | VOCABULARY or READING or LANGUAGE | [18] limited to children

Google Scholar
Searched 23 September 2021 (the 500 first records)

Searched 14 December 2022 (the 100 first records)

("second language" OR immigrant* OR bilingual* OR multilingual* OR "dual language*") AND (child* OR "day care" OR kindergarten* OR
nurser* OR pre-primary OR preschool* OR pre-school*) AND (randomi*ed OR randomly OR trial* OR experiment* OR control* OR "follow
up")

Open Grey
Searched 23 September 2021 (640 records)

Searched 14 December 2022 (30 records)

("bilingual education" OR bilingualism OR multilingualism OR "english as second language" OR "foreign language education" OR "foreign
language learning" OR "native language" OR refugees OR immigrant* OR migrant* OR refugee* OR multilingual* or multi-lingual* OR “first
language*” OR 1L OR “second* language*” OR 2L OR “dual language*” OR “native language*” OR "minority adj2 language*" OR bilingual*
OR bi-lingual* OR “first adj2 second language*” OR "both languages" OR "two languages" OR "host adj1 language*") AND (baby OR babies
ORinfant* OR toddler* OR child* OR boy* OR girl* OR "day care" OR "early years" OR “foundation stage*” OR “key stage” OR kindergarten*
OR nurser* OR "play group" OR "play school" OR pre-kindergarten* OR prekindergarten* OR pre-K OR pre-primary OR preschool* OR pre-
school* OR “elementary grade*” OR elementary school* OR "1st year" OR "2nd year" OR "1st Grade*" OR "2nd Grade*" OR "First Grade*"
OR "Second Grade*" OR "Primary One" OR "Primary Two" OR "Primary 1" OR "Primary 2”) AND ("clinical trials" OR "randomized clinical
trials" OR "randomized controlled trials" OR "treatment effectiveness evaluation" OR "treatment outcomes" OR "followup studies" OR
"longitudinal studies" OR placebo OR "experiment controls" OR "program evaluation" OR TAU OR "treatment as usual" OR "wait* list" OR
"business as usual" OR randomly OR randomis* OR randomize* OR control* or experimental adj5 group*)

*9)

Appendix 3. Methods included in the protocol but not used in review

Methods included in the protocol, but not used in review (Hjetland 2021)

Data collection and analysis

Because the meta-analyses included < 10 studies, we were unable to create and examine a funnel plot to assess reporting bias.

We were unable to conduct subgroup (moderator) analyses, as planned, because there were < 10 studies in the meta-analyses that
reported on the moderator (Deeks 2022).

Because none of the studies included in the meta-analyses had an overall high risk of bias, we did not conduct the planned sensitivity
analysis excluding studies with a high risk of bias.

HISTORY

Protocol first published: Issue 9, 2021

CONTRIBUTIONS OF AUTHORS

For contributions that were developed and written at the protocol stage (background and methods), see Hjetland 2021.

HNH led the development of the review.

HNH conducted the searches in Open Grey, Linguistics and Language Behavior Abstracts ProQuest (LLBA), and Google Scholar.

HNH, AMH, M-BM, KAN conducted the handsearches.
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HNH prepared the Characteristics of included studies table and AMH, LIE, M-BM, CN each contributed by describing the content of the
respective interventions.

HNH and HH screened all studies at both abstract and full-text stage. JK resolved any disagreements.
HNH and MK extracted data from the included articles. HH resolved coding disagreements.

HNH entered the data into Review Manager Web.

HNH and HH assessed risk of bias and the certainty of the evidence in the included studies, and constructed Summary of findings 1.
KAN resolved any disagreements in risk of bias ratings and MK resolved disagreements for GRADE ratings.
HNH conducted the analyses and wrote the Results section.

HH and HNH wrote the first draft of Summary of main results and Potential biases in the review process.
KAN and AMH wrote the first draft of Overall completeness and applicability of evidence.

HNH wrote the first draft of Quality of the evidence.

JK and HNH wrote the first draft of Agreements and disagreements with other studies or reviews.

CN wrote the first draft of Authors' conclusions.

EG contributed to conceptual discussions, reviewed and contributed to revisions.

All review authors were involved in the conception of the review, design of the review, interpretation of the data, revisions, discussions,
and provided comments on drafts.

Both HNH and KAN are guarantors for the review.
DECLARATIONS OF INTEREST

HNH: none. Her postdoctoral fellow position (from January 2020 to July 2022) was part financed (75%) by a research grant (#299197) from
Norges Forskningsrad (Research Council of Norway) for the project 'Second Language Learner Plus (SL+)'; paid to University of Oslo.
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the project 'Second Language Learner Plus (SL+)'; paid to Statped.
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the project 'Second Language Learner Plus (SL+)'"; paid to Western Norway University of Applied Sciences.
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(SL+)', which seeks to develop and test the effects of a vocabulary intervention program and on which she is the Principal Investigator;
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SOURCES OF SUPPORT

Internal sources

« Department of Special Needs Education, University of Oslo, Norway
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Support for the preparation of the protocol and review to be carried out during office hours for HNH, KAN, AMH, and CN.
« Department of Language, Literature, Mathematics and Interpreting, Western Norway University of Applied Sciences, Norway

Support for the preparation of the protocol and review to be carried out during office hours for HCH.
« Applied Psychology and Human Development, University of Toronto, Canada

Support for the preparation of the protocol and review to be carried out during office hours for EG.
« Statped, Norway

Support for the preparation of the protocol and review to be carried out during office hours for JK, MK, and MBM.
« Department of Pedagogy, Religion and Social Studies, Western Norway University of Applied Sciences, Norway

Support for the preparation of the protocol and review to be carried out during office hours for LIE.

External sources

« The Research Council of Norway, Norway

This review is part of a project, SL+, which is funded by the Research Council of Norway (grant number 299197). The funder had no role
in the design, conduct, or publication of this review.

DIFFERENCES BETWEEN PROTOCOL AND REVIEW

Due to workload pressures, JK replaced KAN in resolving conflicts between HNH and HH after screening full texts for eligibility, and MK
replaced JK in extracting data.

In Objectives, we replaced the word "treatment" with "intervention" because the latter is more in keeping with the literature on which the
review is based. In addition, we deleted the phrase "characteristics of L2 learners who do not appear to benefit from treatment" from the
secondary objective because we had not specified how this would be examined as an outcome.

Distal outcome measures were prioritised for inclusion in the meta-analysis as we were interested in the broad impacts of early vocabulary
intervention. Distal is defined as vocabulary that was not explicitly taught in the intervention itself, and broader measures of language,
for instance, listening comprehension, and narrative skills. The latter were often vehicles for vocabulary instruction and, therefore, it was
reasonable to expect children may have benefitted from repeated exposure. For listening comprehension and narrative skills, we included
only distal measures. This had not been specified in the protocol (Hjetland 2021).

In the protocol, we stated that other sensitivity analyses than the one listed could be considered (Hjetland 2021). Therefore, we decided
to run a sensitivity analysis where we excluded the one study that included children with clinically identified developmental language
disorder. This is because recent terminology distinguishes low language proficiency due to reduced exposure (i.e. L2 learners) and
persistent poor language despite adequate exposure characteristic of DLD (Bishop 2017).

We planned to conduct a search in ProQuest Dissertations & Theses Global (PQDT). However, as educational theses records from this
database are included in Proquest Education Database, we did not conduct a separate search in PQDT.
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