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ABSTRACT

Objectives

This is a protocol for a Cochrane Review (intervention). The objectives are as follows:

The primary objective is 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. The secondary objectives are to examine associations
between L2 vocabulary interventions and general characteristics of L2 learners (e.g. age, L2 exposure and L1 skills), as well as specific
characteristics of L2 learners who do not appear to benefit from treatment.
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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, which is
evident when their conceptual vocabulary is considered (Monsrud
2019). However, 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). With some
exceptions, immigrant students have poorer outcomes at all levels
of education than their L1, non-immigrant, monolingual peers,
though the outcomes vary between countries (OECD 2019).

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). In general, 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).
Moreover, it appears that less common, more academic vocabulary
(i.e.words that are more abstract and potentially more ambiguous),
which are essential for reading comprehension and learning, are
particularly challenging to acquire for L2 learners (Biemiller 2005;
Jean 2009; Lin 2012).

Persistently poor vocabulary skills have a critical impact on
both the individual and society. Reduced vocabulary may
have negative, long-term, cumulative effects on further oral
language comprehension development, reading comprehension
and academic achievement (Snow 1995; Stanovich 1986), and may
lead to academic failure and dropping out of school (Lervag 2018).
Poorvocabulary also has a negative impact on mental health (Snow
2016; Toppelberg 2002). For example, inadequate vocabulary
acquisition has been associated with oppositional disorder
(Gremillion 2014), increased involvement in crime (Anderson 2016),
and reduced occupational opportunities in adulthood (Johnson
2010). Moreover, vocabulary isimportant for social communication
(Naess 2017); children with poor language skills are more likely to
be rejected by their peers and are less likely to initiate interactions,
participate in social interactions and play (Brekke Stangeland 2017;
Rice 1991), although, it is important to note that these findings are
from studies with monolingual students.

The number of children entering school for whom the instructional
language is a L2 is increasing in various parts of the world. For
example, about one in 10 people in OECD countries are foreign
born (OECD 2020b), and in the USA, the number of English language
learners in public schools increased by 1.2 million between 2000
and 2017 (to 10.1% or 5.0 million English language learners in
2017; NCES 2020).

It is difficult to estimate the proportion of these children who
have poor L2 vocabulary skills in the societal language, but
Melby-Lervag 2014 found large differences (Cohen’s d = 1.12
for pooled effect sizes) in oral language (including vocabulary)
when comparing language and reading skills between L1 and L2
learners. These results suggest that L2 learners as a group perform

considerably worse than their monolingual counterparts, and the
large variation within the group of L2 learners (Melby-Lervag 2014),
suggests that some L2 learners may have a language impairment.
Moreover, a large proportion of immigrant children with poorer L2
vocabulary have had less than optimal opportunities to develop
the type of vocabulary needed for academic learning (Hoff 2013).

The poor L2 vocabulary knowledge of L2 learners relative to their
monolingual peers is worrisome because the rank-ordering 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 for poor L2 vocabulary knowledge can be both
external and internal to the individual (Paradis 2011). External
factors refer to the amount and quality of language exposure;
internal factors refer to the individual differences in the language
learning potential of each child (e.g. language learning aptitude,
phonological short-term memory), where the lower end of
the continuum involves children with developmental language
disorder (DLD). Notably, as the term DLD was endorsed in a
consensus study involving a panel of experts only in 2017 (Catalise,
see Bishop 2017), the relevant research literature uses different
terminology for labelling children with unexplained language
problems; the term DLD also includes children formerly identified
with specific language impairment.

Furthermore, it is important to consider that immigrant students
are not a homogeneous group (OECD 2019), and discussions
focusing on the external factors that play a role 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 the vast
variability in the range of policies and opportunities designed to
enhance the learning of the societal language by the children of
immigrants and refugees.

The risk factors for poor L2 vocabulary are related to aspects of
low socioeconomic status, such as parental education, and to the
amountand quality of exposure to the societal language. In general,
compared to their monolingual peers, L2 learners coming from
lower socioeconomic status backgrounds, with more restricted
access to high-quality education, are more at risk of having poor
vocabulary skills (OECD 2020b). Thus, factors that are associated
with low socioeconomic status are found to contribute to the
difficulties of acquiring and mastering a L2. Children learn new
words through their everyday experiences (Hart 1995), and for
young children, social interactions with their parents are often the
main source of language exposure (Hart 1995; Rowe 2012; Weizman
2001). Research on both monolingual children (Hart 1995), and
second language learners (Hoff 2013), has shown that parents
from more privileged socioeconomic backgrounds often talk more
to their children; use a broader, more sophisticated and more
precise range of vocabulary; and engage their children in context-
independent conversation more often than parents from lower
socioeconomic backgrounds.

For children who are exposed to different languages at home and at
school on a daily basis, vocabulary learning is distributed between
the two languages (Monsrud 2019; Oller 2007). These children
have to develop a command of one language at home and of a
different language in preschool settings and school. This may mean
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that a larger percentage of their exposure to new words in the
language used outside the home occurs at school than is the case
for their monolingual peers (Bialystok 2010; Paradis 2009; Webb
2020); this is in addition to new vocabulary in the language at
home (Monsrud 2019). Consequently, the time spent with a L2 in
educational contexts, such as kindergarten, may be of particular
importance for vocabulary learning in a L2. Previous studies have
found that both the amount of time spent in preschool (Karlsen
2017), and the teaching quality provided by teachers (Bowers 2011;
Grgver 2018; Rydland 2014), are related to children’s L2 vocabulary
development.

Poor language development that is associated with problematic
policies, insufficient exposure to the language and less than
optimal teacher preparation and instructional strategies should
not be considered a language disorder (OECD 2019). At the same
time, being a L2 learner does not preclude language disorders,
although multilingualism does not increase the risk of havinga DLD
(Farnia 2019; Paradis 2016). Monolingual and multilingual children
are 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); problems with word finding
and semantics often occur in children with DLD, and this group
of children might therefore also benefit from more targeted
vocabulary interventions.

Description of the intervention

Systematic and focused vocabulary interventions in preschool
settings have been shown to be effective for enhancing vocabulary
development in L2 learners (Leacox 2014; Lugo-Neris 2010; Rogde
2016). Although primary studies in this area have yielded promising
results, a meta-analysis of 43 studies that included both L1 and
L2 learners reported a small overall effect size (g = 0.16) of
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 the
developmental trajectories of vocabulary skills have been shown
to be stable from a young age (Bornstein 2014; Klem 2015), even a
slight early enhancement in vocabulary skills might be beneficial
for a particular child. However, it remains challenging to determine
the approaches to vocabulary interventions that are effective for
different age groups, and the extent to which such interventions
generalise to unfamiliar and novel vocabulary and literacy tasks.

Vocabulary interventions for L2 learners between birth and six
years of age typically aim to provide increased experiences with,
and exposure to, words and meanings in the L2 in order to
improve the understanding and use of targeted words in social
communication. In turn, this may facilitate participation, language
skills in general, listening comprehension, learning, access to the
curriculum and narrative skills (Hagen 2017; Rogde 2016). New
vocabulary knowledge is also expected to support the learning of
related unfamiliar words, thus sustaining vocabulary growth over
time (Rogde 2016).

Interventions can vary in terms of the intervention approaches,
content words, activities, strategies, delivery mode, delivery
settings, intervention providers, organisation of the intervention

delivery, the dosage and the theories that underpin how the
intervention might work.

Approaches

One major difference between the approaches to intervention
is the extent to which word meanings are acquired explicitly
or incidentally. Explicit learning 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). Incidental
learningincludes the perception of an underlying structure without
conscious awareness, and is often considered a ‘naturalistic
approach’ in which word learning happens during interactions
with children in naturalistic settings, such as during play activities.
Caregivers may be taught or coached to engage in interactive
behaviours that are thought to support vocabulary development
- for example, listening to the child’s initiation, naming and
modelling of appropriate word labels 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 incidental approaches can also be complementary,
and research has demonstrated successful interventions that use a
combination of both approaches (Webb 2020).

Content words and activities
Content words

When designing a vocabulary intervention, the starting point is
usually selecting keywords to be learned in 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);

« existing books or educational materials, including sets of words
that occur in the children's books used in the intervention
(Grgver 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 (morphology of words to transfer
to other words with the same prefixes or suffixes; Torkildsen
unpublished);

« 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
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tested than those that are abstract (Collins 2010; Cycowicz 1997;
Leacox 2014; Pollard-Durodola 2016; Restrepo 2013).

If words are predefined, the choice of words is usually based on
one or more of the above-mentioned aspects. If words are not
predefined, the meaning may be inferred from the context or
activity - for example, through a child’s personal story, homemade
books or their existing books, rhymes or poems - in which the
words may be described or focused upon (or both) during reading
or storytelling (Bernhard 2006; Bernhard 2008; Boyce 2004). Note
that the number of key words differs between intervention studies;
for example, 20 key words were used in the study by Lugo-Neris
2010, 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 has been shown to benefit a diverse group
of L2 children (Fitton 2018). However, single studies have produced
contradictory results; large positive effects have been found in
studies with non-randomised designs, while null results have been
found in studies with randomised controlled designs (Fitton 2018).
This large variation in results may, in addition to methodological
issues, reflect differences in content, such as the choice of target
words, or the use of activities or materials originally developed
for other purposes and therefore only weakly related to the target
words (Lawrence 2014). Interventions that were not adapted to
a culturally and linguistically diverse population, such as those
developed fora L1, could be another factor in the variations (Larson
2020).

In addition to shared picture book reading, which often includes
scaffolding (Rogoff 1990), active listening and inference tasks
(Hammer 2016; Van Kleeck 1994), 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 words and closed sentences and the
choice of correct words or sentences;

« supporting the use of target words in a broader language context
with including activities that target morphology, syntax and
phonology (Hagen 2017; Nzess unpublished; Stahl 1986); and

« gaming tasks, which are intended to give children
comprehensible input and to encourage 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, which
emphasised that depending on a single vocabulary instruction
activity or strategy does not result in optimal learning. This
conclusion was also supported in a meta-analysis by Marulis 2010.

Delivery mode

Broadly, there are two common delivery modes in vocabulary
interventions for young children: face-to-face and the real-time use
of digital technology. 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), and there are indications that research-based digital
educational interventions may be as effective for learning and
retention as conventional delivery mode strategies (Chauhan
2017; Clark 2016). Relevant vocabulary learning strategies for
apps include dictionary use or automatic translation (Wood
2018), phonological analysis (De Jong 2000), morphological
analysis (Torkildsen unpublished), contextual analysis (Nagy 2001),
picture book dialogues (Naess unpublished), and narratives and
storytelling (Hur 2012). Apps also provide new, innovative and
personal opportunities for vocabulary stimulation. Visual and
audio exposure, interactive elements, direct feedback and the
possibilities for individual adaptation may lead to both better
memory of a word 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; Schuler 2012), but variations in gains in
communication have been found, and 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 such digital tools
remains unanswered, especially considering that there is 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 intervention providers

L2 vocabulary interventions for young children may be conducted
in early education and care (nursery/preschool) settings, at home
or as part of healthcare service provision. 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 (Jordan 2000).

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 a 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
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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). Results from different clinical
samples, however, 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 treatment as usual (business
as usual 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 benéeficial effect on vocabulary development,
its use as a comparison condition is problematic because it is
difficult to tease apart 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 2020a, business as usual, or standard care,
in preschool settings varies greatly between countries in terms
of enrolment rates, structures, investment and governance. For
example, Nordic countries provide universal access to public
sector preschool, while other countries use the private sector or
a mixture of public and private. Vermeer 2016 investigating the
quality and structural features in 23 countries using Environment
Rating Scales found the mean caregiver-child ratio to be 8.6, with a
range from 3 to 25 children per caregiver. The results also showed
an overall higher average quality of child care in Australia, New
Zealand and North America than in South America, Asia and
Europe. Preschools in Australia, New Zealand and the USA seem
to be more focused on educational outcomes than European
preschool settings, and the greater use of quality rating systems,
such as the Environment Rating Scales in the USA, might also raise
awareness on the importance of caregiver sensitivity in interactions
with children among preschool teachers (Vermeer 2016). In other
words, treatment as usual will also vary between contexts. In
addition, OECD 2020a noted children’s experience can also vary
within a country in terms of the preschool setting and the staff
working in that setting. As book reading and talking about word
meanings are activities that usually take place in preschools (OECD
2020a), information about business as usual and standard care
is needed to identify the components in both the intervention
and control groups that make the intervention different from daily
practice.

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
of L2 learners’ vocabulary. However, the general underlying
strategies used in previous interventions can shed some light

on 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 or indirect vocabulary intervention strategies may involve
an unconsciousness and gradual accumulation of understanding
and remembrance of new words following repeated exposure
to the words in different contexts; the learning thus happens
incidentally (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). It can therefore be hypothesised that vocabulary develops
continuously as a result of both implicit and explicit learning
experiences; knowledge about a word 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 skills before the intervention
as a baseline measure (pre-test) in order to compare them to
the results after the intervention (post-test). The effects may be
assessed immediately after the intervention or after a certain
period of time in order to determine its longer-term impacts, or
both. Longer-term impacts may also be tested with measures of
children’s reading comprehension (word-level, sentence-level or
passage-level). Testing is typically done 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. not including directly taught words)
may also reflect the quality of stimulation outside the intervention.
At the 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 upon 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.
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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 skills.

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 learning in other domains because
they are not present for activities 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 take partin an intervention during
theschool 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 irritation or frustration. However, we
are unaware of any vocabulary studies that report such outcomes.
Finally, a higher rate of attrition in the treatment group than in
the control group may indicate negative reactions to the demands
of the intervention, which may result in an overestimation of the
treatment’s benefits, especially in studies that do not employ an
intention-to-treat design.

Why it is important to do this review

As discussed, reduced vocabulary can impede learning in school,
leading to academic failure and dropping out. It is therefore
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 will
be applied in this systematic review and meta-analysis.

The primary objective of this review is to examine the effect
of L2 vocabulary interventions on L2 learners when a rigorous
randomised controlled trial (RCT) design is 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 2021a); a review by Rogde 2019 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.

Previous reviews of L2 vocabulary interventions have included
studies conducted exclusively in the English language (Fitton 2018;
Hur 2020; Larson 2020). There is therefore 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, it will be possible to examine how different
child characteristics are associated with an intervention’s effect.

Previous reviews have variously considered a range of different
language skills (Larson 2020), literacy alone (Hur 2020), or only
shared book reading (Fitton 2018). The objective of this review is
to include studies that were designed with the aim of improving
L2 vocabulary skills and to examine how different approaches to
vocabulary learning (e.g. explicit word learning, incidental learning
in context) and different variables, such as dosage, setting (home
versus school) and provider (teaching assistants, parents, teachers,
speech and language pathologists), are 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 will look at 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 need to
determine what happens to the children after the intervention
has ended. By compiling information on different approaches,
delivery agents, dosages and child characteristics associated with
intervention success, we will 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 will provide crucial knowledge for
policy makers who are planning for future resources and support
needs.

OBJECTIVES

The primary objective is 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. The secondary objectives are to examine
associations between L2 vocabulary interventions and general
characteristics of L2 learners (e.g. age, L2 exposure and L1 skills), as
well as specific characteristics of L2 learners who do not appear to
benefit from treatment.

METHODS

Criteria for considering studies for this review
Types of studies

We will include randomised controlled trials (RCTs). We will
also include studies that use cluster randomisation as well as
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randomisation at the individual level. We will exclude other study
designs (e.g. quasi-experimental, within-subjects).

Types of participants

Eligible studies must report on second language (L2) learners
aged up to six years who have participated in L2 vocabulary
interventions. The sample can include only children who are 5
years 11 months or younger at pre-test. We will not include studies
involving children of six years or older at pre-test; we will determine
this based on the author-reported age range at pre-test.

Eligible participants may also be reported by the study author(s)
as being L2 learners with developmental language disorder (DLD),
who thus have language deficits in both the first language (L1) and
L2. We will not include samples including children diagnosed with
severe learning or developmental disorders (e.g. autism, sensory
impairments, intellectual disability).

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

Types of interventions
Experimental intervention

« We will include any vocabulary intervention that aims to
enhance L2 vocabulary skills as one of the main aims of the
intervention.

* Both educational settings (i.e. nursery, kindergarten,
preschool or school) and the home are acceptable, with the
delivery agent being a teacher (preschool, kindergarten or
school), teaching assistant, researcher, speech and language
pathologist or caregiver (e.g. parent).

* Interventions may 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) or explicit
instruction on target vocabulary skills (Larson 2020)).

*  There will be no exclusion criteria based on dose, duration,
intensity or different aspects of implementation quality
because these aspects will be considered in the risk of bias
analysis.

Control intervention

«  We will include inactive control conditions (e.g. waiting list) or
treatment as usual (business as usual or standard care)

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

Types of outcome measures

We will include studies that meet the above inclusion criteria
regardless of whether they report on the primary and secondary
outcomes listed below.

Primary outcomes

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

*Mean length of utterance is 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.

Measurement of outcomes

Proximal measures will include taught L2 vocabulary that is
measured in terms of either:

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

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

Distal measures will assess L2 vocabulary that is not included
among the directly trained words in the intervention. Eligible
outcomes will include standardised tests such as:

« receptive tests (British Picture Vocabulary scale (BPVS-3; Dunn
2009); and Peabody Picture Vocabulary test (PPVT-5; Dunn
2018)) or;

+ expressive tests (Expressive Vocabulary Test (EVT-2; Williams
2007)); or

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

Data should be presented 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)
o L1listening comprehension

+ L2 grammatical knowledge

« L2 reading comprehension (long-term)

« Strengths and Difficulties Questionnaire (SDQ; Goodman 1997).
SDQ questionnaire is included as a measure of social and
emotional behavior. As this is a wide concept, we will only
include this indicator of this theoretical concept.

Timing of outcome measures

If available, we will extract and analyse outcome assessments at
the first post-test (assessed immediately after the intervention
programme) and over a longer term (assessed at least one month
after the intervention programme ends). If studies report on more
than one long-term follow-up, we will use the last reported time
point.

Hierarchy of outcome measures

If a study reports on more than one measure for an outcome, we
will select the most commonly used measure.

Search methods for identification of studies

The electronic searches for candidate studies will be shared
between the Cochrane Information Specialist for Cochrane
Developmental, Psychosocial and Learning Problems (CDPLP) and
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the review team. The Information Specialist will conduct searches
in all databases that are listed under Electronic searches, except
for the search in Linguistics and Language Behavior Abstracts,
which will be conducted by the review team. The review team will
also conduct the searches outlined in the section Searching other
resources.

Electronic searches

The search strategy for PsycINFO is provided in Appendix 2. This
strategy will be adapted for the databases listed below.

« Cochrane Central Register of Controlled Trials (CENTRAL;
current issue) in the Cochrane Library, which includes the
Cochrane Developmental, Psychosocial and Learning Problems
Specialised Register

« MEDLINE Ovid (1946 onwards)

« MEDLINE In-Process and Other Non-Indexed Citations Ovid
(current issue)

o MEDLINE Epub Ahead of Print Ovid (current issue)

« Embase Ovid (1974 onwards)

« ERIC EBSCOhost (1966 onwards)

« Education Abstracts (H.W. Wilson) EBSCOhost (1983 onwards)

« Education Database Proquest (1988 onwards)

« Linguistics and Language Behavior Abstracts ProQuest (LLBA;
1973 onwards)

o PsycINFO Ovid (1806 onwards)

« Scopus Elsevier (all available years)

« 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)

« ProQuest Dissertations & Theses Global (1743 onwards)

« Sociological Abstracts ProQuest (1952 onwards)

o Cochrane Database of Systematic Reviews (CDSR; current
issue), in the Cochrane Library

« Epistemonikos (www.epistemonikos.org)

« ClinicalTrials.gov (www.clinicaltrials.gov)

« WHO International Clinical Trials Registry Platform (WHO ICTRP;
trialsearch.who.int)

We will not limit the searches by year of publication, language
of publication or publication type. For publications published
in languages other than English we will contact people with
knowledge of that specific language in our network or use a
language service to get the pertinent information translated.

Searching other resources

In addition to the electronic searches noted above, we will identify
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, we will
handsearch the following journals.

« International Journal of Bilingual Education and Bilingualism
« Bilingualism Research Journal

« Early Education and Development

« Journal Early Childhood Research Quarterly

« Journal of Speech, Language, and Hearing Research

We will search the following grey literature databases.

« OpenGrey (www.opengrey.eu)

« Google Scholar (scholar.google.com/). (As Google Scholar does
not have a limit on the number of hits, we will screen the first 500
references).

The first review author (HNH) will contact 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. We will run a new search
before publication to find out if any of our included studies have
been retracted or corrected.

The first review author (HNH) will be responsible for searching
these other resources.

Data collection and analysis
Selection of studies

We willimport all records yielded by the searches into EndNote and
remove any duplicates. We will then export all records to Covidence
(Covidence 2020), where we will remove any remaining duplicates
before adopting a two-stage approach to screening; a form will be
developed in Covidence to facilitate the screening process based
on the inclusion criteria. The first stage will involve screening the
titles and abstracts of all records against the eligibility criteria
(see Criteria for considering studies for this review). This will be
done by two review authors (HNH, HH) independently to ensure
reliability. Records deemed potentially eligible, or those that do not
provide sufficient information to evaluate eligibility based on the
inclusion criteria will progress to the second stage: screening of full
texts. We will import the full texts into Covidence where again, to
ensure reliability, two review authors (HNH, HH) will independently
screen the texts for inclusion based on the selection criteria. We
will record and report the main reasons for any exclusions. At both
stages, we will report the inter-rater agreement between the two
screeners using the Kappa statistic, and any conflicts between the
two screeners will be resolved by consulting a third review author
(K-ABN). We will record decisions made throughout the selection
process and present these in a PRISMA flow diagram, which will
include references to both included and excluded studies and the
number of studies assessed at each stage.

Data extraction and management

Two review authors (HNH, JK) will independently extract the
following information and data from the included studies using
Covidence (Covidence 2020).

« 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)

o Study method and design (recruitment and sampling
procedure, randomisation level, clusters/sites, allocation
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sequence concealment, masking, 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, socioeconomic status
and other reported risk factors)

« Intervention details (activities, instructional approach,
intervention protocols, language of instruction, intervention
provider, method of delivery, dosage (frequency and duration),
staff qualifications, fidelity, description of business as usual
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.)

o Results (number randomly assigned, number included in the
pre-post analysis, number at follow-up, summary data for each
group (e.g. 2x2 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.)

Any disagreements in coding will be resolved by consulting a
third review author (HCH). We will use the data extraction form
in Appendix 3.

Assessment of risk of bias in included studies

We will assess risk of bias using Cochrane's revised risk of bias
tool for randomised trials (RoB 2; Sterne 2019). Two review authors
(HNH, HH) will independently assess each individual primary
outcome and the secondary outcomes L2 listening comprehension
and narrative skills in the included studies. Both review authors
will resolve any conflicts by discussion; a third review author
(KABN) will arbitrate, if necessary. We are interested in effects
of assignment to intervention, estimated using intention-to-treat
(ITT) analyses.

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 will judge the risk of bias in each of the five
domains using the RoB 2 signalling questions. We will assess risk
of bias in the included primary outcomes at immediate post-test
L2 vocabulary (receptive and expressive, both near and distal) and
mean length of utterance (potential adverse effects). In addition to
the primary outcomes, we will include L2 listening comprehension
and narrative skills. We will use templates for randomised
parallel-group trials and cluster-randomised parallel-group trials
(Sterne 2019). We will use the Excel tool to make decisions for
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). The Excel spreadsheets with responses
to signalling questions will be available as supplementary
information.

For cluster-randomised parallel-group trials, there are 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 will be aware of some differences. For example,
in domain (1), randomisation could be based on geography, there
could be imbalance in cluster or participant characteristics. Also,
thereisarisk of biasif recruitment of individual eligible participants
isdone after randomisation of clusters. In domain (2), we will assess
if clusters and participants are analysed in their assigned group.

Based on the domain-level judgement of risk of bias, we will
reach an overall judgement of risk of bias for the outcome in each
included study: we will use ‘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 biasin 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. We will complete a
risk of bias table, with a justification for the judgement, and present
itin the published review.

Measures of treatment effect
Continuous data

We expect that outcome measures (see Types of outcome
measures) from L2 vocabulary intervention studies will be reported
as continuous variables. We will use the standardised mean
difference (SMD) (i.e. Cohen’s d or Hedges’ g) 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, where possible.
If the same measures are used then we will use mean, SD and
sample size to compute a mean difference (MD). If different
measures are used to explore the same construct we will analyse
using SMD. We will use RevMan Web to conduct the meta-analysis of
the treatment effect (RevMan Web 2020), and will present SMD and
MD alongside 95% Cls. We will use random-effects meta-analysis.

Dichotomous data

We do not expect our chosen outcomes to be presented using
dichotomous data.

Unit of analysis issues
Cluster-randomised trials

Randomisation in vocabulary intervention research involving
preschool-aged children can be conducted at different levels,
such as individuals, department in preschool, preschool
centre and geographical level/district levels, depending on the
implementation of the intervention. Another type of clustering
may relate to pre-existing conditions due to the diversity in the L2
learner group, such as their L1, time since arrival/experience with
L2 and experiences from previous interventions. We will include all
types of clustered-RCTs.

If corrected data for cluster-RCTs are reported (i.e. intra-cluster
correlation coefficient (ICC)), we will use these data in meta-
analyses. Where ICC data or values have not been provided, we will
contact the authors for further information. If these corrected data
are not provided but values that can be used to calculate the intra-
cluster correlation are reported, we will estimate corrected data to
be used in meta-analyses (Higgins 2021a).
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If a cluster-RCT has not adjusted for clustering in their analysis, we
will make the adjustment by multiplying the standard errors of the
estimates by the square root of the design effect, where the design
effect is calculated as 1 + (average cluster size - 1)* ICC (Higgins
2021b).

Studies with multiple treatment groups

For studies that compare multiple treatment groups to a control
group, we will select the treatment that has received the highest
dose or that has the most vocabulary-based intervention before
comparing it with the control group. If there is more than one
control group (e.g. one of the control groups includes both L1 and
L2 learners), we will select the control group with only L2 learners.

Dealing with missing data

Because incomplete outcome data can introduce bias, we will take
steps to collect missing data to follow the ITT principle (Higgins
2021a). In situations with missing outcome data and information,
the first review author (HNH) will contact the study authors. We will
report missing data in the data extraction form and in the risk of
bias tables.

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 will test the heterogeneity of effect sizes using
the Chi2 statistic. This will establish 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 will report Tau? as an indicator of the magnitude
of variation in effect sizes between studies. We will also assess
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 will adhere to the
recommended rules of thumb in Section 10.10.2 of the Cochrane
Handbook for Systematic Reviews of Interventions (Deeks 2021),
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.

Consequently, we will interpret statistically
unexplained heterogeneity in the results with caution.

significant,

Assessment of reporting biases

To statistically estimate the impact of publication bias, researchers
have commonly used funnel plots in combination with a trim-
and-fill analysis. If there are a sufficient number of studies (i.e. 10
studies or more) we will create funnel plots using RevMan Web
(RevMan Web 2020). Notably, there are several problems associated

with the validity of the funnel plot/trim-and-fill method (Lau 2006),
especially when it is used in the presence of large between-study
variation (Terrin 2003). Therefore, the results from the funnel
plot/trim-and-fill analysis must be interpreted with caution. When
interpreting the results, we will consider possible explanations for
funnel plot asymmetry, including true heterogeneity of the effect
with respect to sample size, bias of small trials and publication bias
(Deeks 2021).

Data synthesis

We will conduct meta-analyses using RevMan Web if outcome
data are available from at least two RCTs (RevMan Web 2020).
Because we expect that the effect size will vary between studies,
we will use random-effect models, as these take into account
that the variation in effect sizes between studies may be due
to both random error and systematic differences in the study
characteristics (Borenstein 2011). We will conduct a meta-analysis
of treatment effects for effect sizes obtained at both immediately
post-intervention and after a longer period follow-up (e.g. 6 months
after the intervention or 1 year after the intervention) to examine
any long-term maintenance of the treatment effect.

In the event that we are unable to perform a meta-analysis, we will
provide a narrative summary of the available data instead.

Subgroup analysis and investigation of heterogeneity

We will conduct subgroup (moderator) analyses with the variables
noted below when there are at least 10 studies in the meta-analysis
that reported on the moderator variable (Deeks 2021).

+ Characteristics of L2 vocabulary interventions
* Instruction: interventions providing explicit word definitions
versus interventions not providing explicit word definitions

* Dosage of intervention: duration and amount of training (i.e.
number of hours with intervention)

« Sample characteristics
* By age group (samples under three years of age and three
years of age and over)
* Samples identified with developmental language disorder
(DLD) compared with those who are notidentified with a DLD.

* Amount of L2 exposure (number of years in preschool)

* Level of L1 skills (for this analysis we will ask authors of
studies that include data in L1 vocabulary skills for the raw
data in order to examine if level of L1 skills predicts effect of
intervention effect)

Sensitivity analysis

We plan to perform the following sensitivity analyses to assess the
robustness of the results to decisions made throughout the review
process.

« We will repeat the analysis after excluding studies in which the
overall risk of bias was high.

«  We will conduct alternative meta-analyses using the fixed-effect
model.

Because we may identify a need for other sensitivity analyses
during the review process (Deeks 2021), we will consider
conducting additional sensitivity analyses, if necessary.
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Summary of findings and assessment of the certainty of the
evidence

We will create a summary of findings table that includes the
primary outcomes at immediate post-test L2 vocabulary (both
receptive and expressive vocabulary and proximal and distal) and
mean length of utterance. In addition to the primary outcomes,
we will include L2 listening comprehension and narrative skills in
the summary of findings table. We have chosen these secondary
outcomes as they are broader language measures that measure
mastering of language ability in a more real-life context.

We will assess the certainty of the evidence by using GRADEprofiler
(GRADEpro GDT 2020). Two review authors (HNH, HH) will
independently assess the certainty of the evidence as high,
moderate, low or very low and a third review author (MK) will
assist to settle any disagreements. The rating will be based on five
domains (inconsistency, indirectness, imprecision, publication bias
and the overall risk of bias) to determine how confident we are
that the estimated effect reflects the true effect (GRADEpro GDT
2020). We will present the GRADE ratings in the tables and provide
reasons for downgrading the certainty in the footnotes of the table.

High-certainty evidence would mean that the true effect would be
close to the estimated effect. Moderate-certainty evidence would
imply that the true effect is likely close to the estimate but with
the possibility that the effect could be substantially different. Low-
certainty evidence would reflect that the true effect could be
different than the estimated effect. Very low-certainty evidence
would imply that the true effect is likely to be different from the
estimated effect.
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DLD: developmental language disorder; ID: identifier; L1: first language; L2: second language; M: mean; RCT: randomised controlled
trial; SD: standard deviation; SLP: speech-language pathologists.
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Appendix 4. Revised Cochrane risk of bias tool for randomised trials (RoB 2)

Domain 1. Risk of bias arising from the randomisation process
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1.1 Was the allocation
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Answer ‘Yes’ if a random component was used in the sequence generation
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Answer ‘No information’ if the only information about randomisation methods
is a statement that the study is randomised.

In some situations a judgement may be made to answer ‘Probably no’ or
‘Probably yes’. For example, in the context of a large trial run by an experi-
enced clinical trials unit, absence of specific information about generation of
the randomisation sequence, in a paper published in a journal with rigorous-
ly enforced word count limits, is likely to result in a response of ‘Probably yes’
rather than ‘No information’. Alternatively, if other (contemporary) trials by
the same investigator team have clearly used non-random sequences, it might
be reasonable to assume that the current study was done using similar meth-
ods.

Y/PY/PN/N/NI

1.2 Was the allocation
sequence concealed
until participants were
enrolled and assigned
to interventions?

Answer ‘Yes’ if the trial used any form of remote or centrally administered
method to allocate interventions to participants, where the process of alloca-
tion is controlled by an external unit or organisation, independent of the en-
rolment personnel (e.g. independent central pharmacy, telephone or inter-
net-based randomisation service providers).

Answer ‘Yes’ if envelopes or drug containers were used appropriately. En-
velopes should be opaque, sequentially numbered, sealed with a tam-
per-proof seal and opened only after the envelope has been irreversibly as-
signed to the participant. Drug containers should be sequentially numbered
and of identical appearance, and dispensed or administered only after they
have been irreversibly assigned to the participant. This level of detail is rarely
provided in reports, and a judgement may be required to justify an answer of
‘Probably yes’ or ‘Probably no’.

Answer ‘No’ if there is reason to suspect that the enrolling investigator or the
participant had knowledge of the forthcoming allocation.

Y/PY/PN/N/NI

1.3 Did baseline differ-
ences between inter-
vention groups sug-
gest a problem with
the randomisation
process?

Note that differences that are compatible with chance do not lead to a risk of
bias. A small number of differences identified as ‘statistically significant’ at the
conventional 0.05 threshold should usually be considered to be compatible
with chance.

Answer ‘No’ if no imbalances are apparent or if any observed imbalances are
compatible with chance.

Answer ‘Yes’ if there are imbalances that indicate problems with the randomi-
sation process, including:

Y/PY/PN/N/NI
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(1) substantial differences between intervention group sizes, compared with
the intended allocation ratio;

OR

(2) a substantial excess in statistically significant differences in baseline char-
acteristics between intervention groups, beyond that expected by chance;

OR

(3) imbalance in one or more key prognostic factors, or baseline measures of
outcome variables, that is very unlikely to be due to chance and for which the
between-group difference is big enough to result in bias in the intervention ef-
fect estimate.

Also answer ‘Yes’ if there are other reasons to suspect that the randomisation
process was problematic:

(4) excessive similarity in baseline characteristics that is not compatible with
chance.

Answer ‘No information’ when there is no useful baseline information avail-
able (e.g. abstracts, or studies that reported only baseline characteristics of
participants in the final analysis).

The answer to this question should not influence answers to questions 1.1 or
1.2. For example, if the trial has large baseline imbalances, but study authors
report adequate randomisation methods, questions 1.1 and 1.2 should still be
answered on the basis of the reported adequate methods, and any concerns
about the imbalance should be raised in the answer to question 1.3 and re-
flected in the domain-level 'Risk of bias' judgement.

Trialists may undertake analyses that attempt to deal with flawed randomisa-
tion by controlling for imbalances in prognostic factors at baseline. To remove
the risk of bias caused by problems in the randomisation process, it would be
necessary to know, and measure, all the prognostic factors that were imbal-
anced at baseline. It is unlikely that all important prognostic factors are known
and measured, so such analyses will, at best, reduce the risk of bias. If review
authors wish to assess the risk of bias in a trial that controlled for baseline im-
balances in order to mitigate failures of randomisation, the study should be as-
sessed using the ROBINS-I tool.

Risk of bias judgement

See algorithm provided in Sterne 2019, p 6 Low/High/Some con-
cerns

Domain 2. Risk of bias due to deviations from the intended interventions (effect of assignment to intervention)

Signalling questions

Elaboration Response options

2.1. Were participants
aware of their as-
signed intervention
during the trial?

If participants are aware of their assigned intervention it is more likely that Y/PY/PN/N/NI
health-related behaviours will differ between the intervention groups. Blinding

participants, most commonly through use of a placebo or sham intervention,

may prevent such differences. If participants experienced side effects or toxici-

ties that they knew to be specific to one of the interventions, answer this ques-

tion ‘Yes’ or ‘Probably yes’.
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2.2. Were carers and If carers or people delivering the interventions are aware of the assigned inter-  Y/PY/PN/N/NI
people delivering the vention then its implementation, or administration of non-protocol interven-
interventions aware of  tions, may differ between the intervention groups. Blinding may prevent such
participants' assigned  differences. If participants experienced side effects or toxicities that carers or
intervention during people delivering the interventions knew to be specific to one of the interven-
the trial? tions, answer question ‘Yes’ or ‘Probably yes’. If randomised allocation was not
concealed, then it is likely that carers and people delivering the interventions
were aware of participants' assigned intervention during the trial.
2.3.If Y/PY/NIto2.10or  For the effect of assignment to intervention, this domain assesses problems NA/Y/PY/PN/N/NI
2.2: were there devia-  that arise when changes from assigned intervention that are inconsistent with
tions from the intend-  the trial protocol arose because of the trial context. We use the term trial con-
ed intervention that text to refer to effects of recruitment and engagement activities on trial partici-
arose because of the pants and when trial personnel (carers or people delivering the interventions)
trial context? undermine the implementation of the trial protocol in ways that would not
happen outside the trial. For example, the process of securing informed con-
sent may lead participants subsequently assigned to the comparator group to
feel unlucky and therefore seek the experimental intervention, or other inter-
ventions that improve their prognosis.
Answer ‘Yes’ or ‘Probably yes’ only if there is evidence, or strong reason to be-
lieve, that the trial context led to failure to implement the protocol interven-
tions or to implementation of interventions not allowed by the protocol.
Answer ‘No’ or ‘Probably no’ if there were changes from assigned intervention
that are inconsistent with the trial protocol, such as non-adherence to inter-
vention, but these are consistent with what could occur outside the trial con-
text.
Answer ‘No’ or ‘Probably no’ for changes to intervention that are consistent
with the trial protocol, for example, cessation of a drug intervention because
of acute toxicity or use of additional interventions whose aim is to treat conse-
quences of one of the intended interventions.
If blinding is compromised because participants report side effects or toxici-
ties that are specific to one of the interventions, answer ‘Yes’ or ‘Probably yes’
only if there were changes from assigned intervention that are inconsistent
with the trial protocol and arose because of the trial context.
The answer ‘No information’ may be appropriate, because trialists do not al-
ways report whether deviations arose because of the trial context.
2.41fY/PYto 2.3: were  Changes from assigned intervention that are inconsistent with the trial proto- NA/Y/PY/PN/N/NI
these deviations like- col and arose because of the trial context will impact on the intervention effect
ly to have affected the  estimate if they affect the outcome, but not otherwise.
outcome?
2.5. If Y/PY/NI to 2.4: Changes from assigned intervention that are inconsistent with the trial proto- NA/Y/PY/PN/N/NI
were these deviations  col and arose because of the trial context are more likely to impact on the in-
from intended inter- tervention effect estimate if they are not balanced between the intervention
vention balanced be- groups.
tween groups?
2.6 Was an appropri- Both intention-to-treat (ITT) analyses and modified intention-to-treat (mITT) Y/PY/PN/N/NI

ate analysis used to
estimate the effect of
assignment to inter-
vention?

analyses excluding participants with missing outcome data should be consid-
ered appropriate. Both naive ‘per-protocol’ analyses (excluding trial partici-
pants who did not receive their assigned intervention) and ‘as treated’ analy-
ses (in which trial participants are grouped according to the intervention that
they received, rather than according to their assigned intervention) should be
considered inappropriate. Analyses excluding eligible trial participants post-
randomisation should also be considered inappropriate, but post-randomisa-
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tion exclusions of ineligible participants (when eligibility was not confirmed
until after randomisation, and could not have been influenced by intervention
group assignment) can be considered appropriate.

2.7 If N/PN/NI to 2.6:
was there potential for
a substantial impact
(on the result) of the
failure to analyse par-
ticipants in the group
to which they were
randomised?

This question addresses whether the number of participants who were
analysed in the wrong intervention group, or excluded from the analysis, was
sufficient that there could have been a substantial impact on the result. It is
not possible to specify a precise rule: there may be potential for substantial
impact even if fewer than 5% of participants were analysed in the wrong group
or excluded, if the outcome is rare or if exclusions are strongly related to prog-
nostic factors.

NA/Y/PY/PN/N/NI

Risk of bias judgement

See algorithm provided in Sterne 2019, p10

Low/High/Some con-
cerns

Optional: what is the
predicted direction of
bias due to deviations
from intended inter-
ventions?

If the likely direction of bias can be predicted, it is helpful to state this. The di-
rection might be characterised either as being towards (or away from) the null,
or as being in favour of one of the interventions.

NA/Favours experi-
mental/Favours com-
parator/Towards null/
Away from null/Unpre-
dictable

Domain 3. Missing outcome data

Signalling questions

Elaboration

Response options

3.1 Were data for this
outcome available for
all, or nearly all, par-
ticipants randomised?

The appropriate study population for an analysis of the ITT effect is all ran-
domised participants.

'Nearly all' should be interpreted that as the number of participants with miss-
ing outcome data is sufficiently small that their outcomes, whatever they
were, could have made no important difference to the estimated effect of in-
tervention.

For continuous outcomes, availability of data from 95% of the participants will
often be sufficient. For dichotomous outcomes, the proportion required is di-
rectly linked to the risk of the event. If the observed number of events is much
greater than the number of participants with missing outcome data, the bias
would necessarily be small.

Only answer ‘No information’ if the trial report provides no information about
the extent of missing outcome data. This situation will usually lead to a judge-
ment that there is a high risk of bias due to missing outcome data.

Note that imputed data should be regarded as missing data, and not consid-
ered as ‘outcome data’ in the context of this question.

Y/PY/PN/N/NI

3.2 If N/PN/NI to 3.1:
is there evidence that
the result was not bi-
ased by missing out-
come data?

Evidence that the result was not biased by missing outcome data may come
from: (1) analysis methods that correct for bias; or (2) sensitivity analyses
showing that results are little changed under a range of plausible assumptions
about the relationship between missingness in the outcome and its true value.
However, imputing the outcome variable, either through methods such as ‘last
observation carried forward’ or via multiple imputation based only on inter-

NA/Y/PY/PN/N

Vocabulary interventions for second language (L2) learners up to six years (Protocol)
Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

27



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health. Cochrane Database of Systematic Reviews

(Continued)
vention group, should not be assumed to correct for bias due to missing out-
come data.
3.3I1f N/PNto 3.2: If loss to follow-up, or withdrawal from the study, could be related to partici- NA/Y/PY/PN/N/NI
could missingness in pants’ health status, then it is possible that missingness in the outcome was
the outcome depend influenced by its true value. However, if all missing outcome data occurred for

on its true value?

documented reasons that are unrelated to the outcome then the risk of bias
due to missing outcome data will be low (for example, failure of a measuring
device or interruptions to routine data collection).

In time-to-event analyses, participants censored during trial follow-up, for ex-
ample, because they withdrew from the study, should be regarded as having
missing outcome data, even though some of their follow-up is included in the
analysis. Note that such participants may be shown as included in analyses in
CONSORT flow diagrams.

3.41f Y/PY/NI to 3.3: is
it likely that missing-
ness in the outcome
depended on its true
value?

This question distinguishes between situations in which (i) missingness in the NA/Y/PY/PN/N/NI
outcome could depend on its true value (assessed as ‘Some concerns’) from

those in which (ii) it is likely that missingness in the outcome depended on its

true value (assessed as ‘High risk of bias’). Five reasons for answering ‘Yes’ are:

1. Differences between intervention groups in the proportions of missing out-
come data. If there is a difference between the effects of the experimental and
comparator interventions on the outcome, and the missingness in the out-
come is influenced by its true value, then the proportions of missing outcome
data are likely to differ between intervention groups. Such a difference sug-
gests a risk of bias due to missing outcome data, because the trial result will
be sensitive to missingness in the outcome being related to its true value. For
time-to-event-data, the analogue is that rates of censoring (loss to follow-up)
differ between the intervention groups.

2. Reported reasons for missing outcome data provide evidence that missing-
ness in the outcome depends on its true value.

3. Reported reasons for missing outcome data differ between the intervention
groups.

4. The circumstances of the trial make it likely that missingness in the outcome
depends on its true value. For example, in trials of interventions to treat schiz-
ophrenia it is widely understood that continuing symptoms make drop out
more likely.

5. In time-to-event analyses, participants’ follow-up is censored when they
stop or change their assigned intervention, for example, because of drug toxic-
ity or, in cancer trials, when participants switch to second-line chemotherapy.

Answer ‘No’ if the analysis accounted for participant characteristics that are
likely to explain the relationship between missingness in the outcome and its

true value.
Risk of bias judge- See algorithm provided in Sterne 2019, p 16 Low/High/Some con-
ment cerns
Optional: what is the If the likely direction of bias can be predicted, it is helpful to state this. The di- NA/Favours experi-
predicted direction rection might be characterised either as being towards (or away from) the null,  mental/Favours com-
of bias due to missing or as being in favour of one of the interventions. parator/Towards null/
outcome data? Away from null/Unpre-
dictable
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Domain 4. Risk of bias in measurement of the outcome

Signalling questions

Elaboration

Response options

4.1 Was the method
of measuring the out-
come inappropriate?

This question aims to identify methods of outcome measurement (data collec-
tion) that are unsuitable for the outcome they are intended to evaluate. The
question does not aim to assess whether the choice of outcome being evaluat-
ed was sensible (e.g. because it is a surrogate or proxy for the main outcome of
interest). In most circumstances, for prespecified outcomes, the answer to this
question will be ‘No’ or ‘Probably no’.

Answer ‘Yes’ or ‘Probably yes’ if the method of measuring the outcome is inap-
propriate, for example because:

(1) itis unlikely to be sensitive to plausible intervention effects (e.g. important
ranges of outcome values fall outside levels that are detectable using the mea-
surement method); or

(2) the measurement instrument has been demonstrated to have poor validity.

Y/PY/PN/N/NI

4.2 Could measure-
ment or ascertain-
ment of the outcome
have differed between
intervention groups?

Comparable methods of outcome measurement (data collection) involve the
same measurement methods and thresholds, used at comparable time points.
Differences between intervention groups may arise because of ‘diagnostic de-
tection bias’ in the context of passive collection of outcome data, or if an inter-
vention involves additional visits to a healthcare provider, leading to addition-
al opportunities for outcome events to be identified.

Y/PY/PN/N/NI

4.3 1f N/PN/NI to 4.1
and 4.2: were outcome
assessors aware of the
intervention received
by study participants?

Answer ‘No’ if outcome assessors were blinded to intervention status. For par-
ticipant-reported outcomes, the outcome assessor is the study participant.

NA/Y/PY/PN/N/NI

4.4 1f Y/PY/NI to 4.3:
could assessment of
the outcome have
been influenced by
knowledge of inter-
vention received?

Knowledge of the assigned intervention could influence participant-reported
outcomes (such as level of pain), observer-reported outcomes involving some
judgement, and intervention provider decision outcomes. They are unlikely to
influence observer - outcomes that do not involve judgement; for example, all-
cause mortality.

NA/Y/PY/PN/N/NI

4.5 If Y/PY/NI to 4.4:
is it likely that assess-
ment of the outcome
was influenced by
knowledge of inter-
vention received?

This question distinguishes between situations in which (i) knowledge of inter-
vention status could have influenced outcome assessment but there is no rea-
son to believe that it did (assessed as ‘Some concerns’) from those in which (ii)
knowledge of intervention status was likely to influence outcome assessment
(assessed as ‘High’). When there are strong levels of belief in either beneficial
or harmful effects of the intervention, it is more likely that the outcome was in-
fluenced by knowledge of the intervention received. Examples may include pa-
tient-reported symptoms in trials of homeopathy, or assessments of recovery
of function by a physiotherapist who delivered the intervention.

NA/Y/PY/PN/N/NI

'Risk of bias' judge-
ment

See algorithm provided in Sterne 2019, p 18

Low/High/Some con-
cerns

Optional: what is the
predicted direction of
bias in measurement
of the outcome?

If the likely direction of bias can be predicted, it is helpful to state this. The di-
rection might be characterised either as being towards (or away from) the null,
or as being in favour of one of the interventions.

NA/Favours experi-
mental/Favours com-
parator/Towards null/
Away from null/Unpre-
dictable
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Domain 5. Risk of bias in selection of the reported result

Signalling questions

Elaboration

Response options

5.1 Were the datathat If the researchers’ prespecified intentions are available in sufficient detail, Y/PY/PN/N/NI
produced this result then planned outcome measurements and analyses can be compared with
analysed in accor- those presented in the published report(s). To avoid the possibility of selec-
dance with tion of the reported result, finalisation of the analysis intentions must precede
a prespecified analysis  availability of unblinded outcome data to the trial investigators.
plan that was finalised
before unblinded out-  Changes to analysis plans that were made before unblinded outcome data
come data were avail-  Were available, or that were clearly unrelated to the results (e.g. due to a bro-
able for analysis? ken machine making data collection impossible) do not raise concerns about
bias in selection of the reported result.
Is the numerical result being assessed likely to have been selected, on the basis of the results, from...
5.2.... multiple eligi- A particular outcome domain (i.e. a true state or endpoint of interest) may Y/PY/PN/N/NI

ble outcome measure-
ments (e.g. scales, de-
finitions, time points)
within the outcome
domain?

be measured in multiple ways. For example, the domain pain may be mea-
sured using multiple scales (e.g. a visual analogue scale and the McGill Pain
Questionnaire), each at multiple time points (e.g. 3, 6 and 12 weeks post-treat-
ment). If multiple measurements were made, but only one or a subset is re-
ported on the basis of the results (e.g. statistical significance), there is a high
risk of bias in the fully reported result. Attention should be restricted to out-
come measurements that are eligible for consideration by the RoB 2 tool user.
For example, if only a result using a specific measurement scale is eligible for
inclusion in a meta-analysis (e.g. Hamilton Depression Rating Scale), and this
is reported by the trial, then there would not be an issue of selection even if
this result was reported (on the basis of the results) in preference to the result
from a different measurement scale (e.g. Beck Depression Inventory).

Answer ‘Yes’ or ‘Probably yes’ if:

There is clear evidence (usually through examination of a trial protocol or sta-
tistical analysis plan) that a domain was measured in multiple eligible ways,
but data for only one or a subset of measures are fully reported (without justi-
fication), and the fully reported result is likely to have been selected on the ba-
sis of the results. Selection on the basis of the results can arise from a desire
for findings to be newsworthy, sufficiently noteworthy to merit publication,

or to confirm a prior hypothesis. For example, trialists who have a preconcep-
tion, or vested interest in showing, that an experimental intervention is ben-
eficial may be inclined to report outcome measurements selectively that are
favourable to the experimental intervention.

Answer ‘No’ or ‘Probably no’ if:

There is clear evidence (usually through examination of a trial protocol or sta-
tistical analysis plan) that all eligible reported results for the outcome domain
correspond to all intended outcome measurements.

OR

There is only one possible way in which the outcome domain can be measured
(hence there is no opportunity to select from multiple measures).

OR

Vocabulary interventions for second language (L2) learners up to six years (Protocol)
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Outcome measurements are inconsistent across different reports on the same
trial, but the trialists have provided the reason for the inconsistency and it is
not related to the nature of the results.

Answer ‘No information’ if:

Analysis intentions are not available, or the analysis intentions are not report-
ed in sufficient detail to enable an assessment, and there is more than one way
in which the outcome domain could have been measured.

5.3... multiple eligible A particular outcome measurement may be analysed in multiple ways. Exam- Y/PY/PN/N/NI

analyses of the data? plesinclude: unadjusted and adjusted models; final value versus change from
baseline versus analysis of covariance; transformations of variables; different
definitions of composite outcomes (e.g. ‘major adverse effect’); conversion of
continuously scaled outcome to categorical data with different cut-off points;
different sets of covariates for adjustment; and different strategies for dealing
with missing data. Application of multiple methods generates multiple effect
estimates for a specific outcome measurement. If multiple estimates are gen-
erated but only one or a subset is reported on the basis of the results (e.g. sta-
tistical significance), there is a high risk of bias in the fully reported result. At-
tention should be restricted to analyses that are eligible for consideration by
the RoB 2 tool user. For example, if only the result from an analysis of post-in-
tervention values is eligible for inclusion in a meta-analysis (e.g. at 12 weeks
after randomisation), and this is reported by the trial, then there would not
be an issue of selection even if this result was reported (on the basis of the re-
sults) in preference to the result from an analysis of changes from baseline.

Answer ‘Yes’ or ‘Probably yes’ if:

There is clear evidence (usually through examination of a trial protocol or sta-
tistical analysis plan) that a measurement was analysed in multiple eligible
ways, but data for only one or a subset of analyses are fully reported (without
justification), and the fully reported result is likely to have been selected on
the basis of the results. Selection on the basis of the results arises from a de-
sire for findings to be newsworthy, sufficiently noteworthy to merit publica-
tion, or to confirm a prior hypothesis. For example, trialists who have a pre-
conception or vested interest in showing that an experimental intervention is
beneficial may be inclined to selectively report analyses that are favourable to
the experimental intervention.

Answer ‘No’ or ‘Probably no’ if:

There is clear evidence (usually through examination of a trial protocol or sta-
tistical analysis plan) that all eligible reported results for the outcome mea-
surement correspond to all intended analyses.

OR

There is only one possible way in which the outcome measurement can be
analysed (hence there is no opportunity to select from multiple analyses).

OR

Analyses are inconsistent across different reports on the same trial, but the tri-
alists have provided the reason for the inconsistency and it is not related to
the nature of the results.

Answer ‘No information’ if:

Analysis intentions are not available, or the analysis intentions are not report-
ed in sufficient detail to enable an assessment, and there is more than one way
in which the outcome measurement could have been analysed.
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Risk of bias judgement  See algorithm provided in Sterne 2019, p 23 Low/High/Some con-
cerns

Optional: what is the If the likely direction of bias can be predicted, it is helpful to state this. The di- NA/Favours experi-

predicted direction of rection might be characterised either as being towards (or away from) the null,  mental/Favours com-

bias due to selection or as being in favour of one of the interventions. parator/To- wards null/

of the reported result? Away from null/Unpre-
dictable

Overallrisk of bias

Overall risk of bias judgement Low/High/Some concerns

Optional: what is the overall predicted direction of bias for Favours experimental/Favours comparator/Towards null/Away from

this outcome? null/Unpredictable/Not applicable

Overall risk of bias judge- Criteria

ment

Low risk of bias The study is judged to be at low risk of bias for all domains for this result.

Some concerns The study is judged to raise some concerns in at least one domain for this result, but not to be at

high risk of bias for any domain.
High risk of bias The study is judged to be at high risk of bias in at least one domain for this result.

Or

The study is judged to have some concerns for multiple domains in a way that substantially low-
ers confidence in the result.

Footnotes
Content retrieved from Sterne 2019.

N: no; NA: not applicable; NI: no information; PY: probably yes; PN: probably no; ROBINS-I: Risk Of Bias In Non-randomized Studies of
Interventions; Y: yes.
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