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Abstract
This meta-analysis synthesized the effects of the English medium instruction
and content and language integrated learning (EMI-CLIL) approach on second-
ary-level students’ English learning. The dataset included 44 samples (N =
7,434) from 38 primary studies. The results revealed EMI-CLILs overall effec-
tiveness for the development of English competence compared to the main-
stream condition in the short term (d = 0.73, SE = 0.06, 95% Cl [0.61, 0.86])
and longer term (d = 1.01, SE = 0.06, 95% Cl [0.88, 1.15]). Additionally, we
found that EMI-CLILs overall effectiveness was influenced by several modera-
tor variables. Its effectiveness was significantly: (1) higher for learners whose
first language (L1) was linguistically related to English; (2) lower for primary
studies which confirmed the homogeneity of the EMI-CLIL and comparison
groups; (3) lower when studies targeted the productive (rather than receptive
or overall) dimension of English learning; and (4) higher when outcome
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measures focused on vocabulary. Implications for pedagogy and future re-
search are discussed.

Keywords: content and language integrated learning; English as a foreign lan-
guage; English medium instruction; multilevel meta-analysis; secondary level

1. Introduction

This meta-analysis synthesized the effects of using English as the medium of in-
struction in content subjects on students’ English development. English medium
instruction (EMI) refers to a pedagogical approach to teaching content subjects
(e.g., mathematics, science, history, geography; other than English) in English in
contexts where English is not the majority language (Macaro, 2018). EMI can be
traced back to the use of English as the medium of instruction at pre-tertiary
levels in some post-colonial contexts in which English, as a former colonial lan-
guage and current global lingua franca, is maintained as the medium of instruc-
tion for its social status and economic value (Evans, 2017). EMI has also been
implemented in higher education institutions in non-Anglophone contexts in at-
tempts to attract more international students and/or enhance local students’
English proficiency, hence their competitiveness in the globalized world (Rose et
al., 2021). The underlying assumption of using EMlI is that, by providing language
exposure, it would facilitate students’ English learning while teaching content
subjects. However, the evidence of such “two-for-one” benefits for English de-
velopment remains inconclusive (see the summaries of recent systematic re-
views by Goris et al., 2019 and Graham et al., 2018). Hence, a more rigorous
statistical analysis of previous studies’ findings is needed. The present study re-
sponds to this need through a meta-analysis of relevant primary studies.

In addition to EMI studies, we included research studies under the label
content and language integrated learning (CLIL), a similar pedagogical approach
associated to a greater extent with Europe. An early definition of CLIL by Marsh
(2002) states that it is “a generic umbrella term which would encompass any
activity in which a foreign language is used as a tool in the learning of a non-
language subject in which both language and the subject have a joint particular
role” (p. 58). The first part of this definition, that is, the use of a foreign language
(mostly, English) as a tool and the involvement of non-language subjects, closely
resembles that of EMI, whereas the second part highlights the “joint role” of
both language and content learning. Although such a joint role has been rein-
forced in other CLIL definitions (e.g., Coyle et al., 2010; Morton & Llinares, 2017),
whether and how the integration of content and language learning can be
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achieved in practice remains unclear (Dalton-Puffer, 2013). As the target lan-
guage (e.g., English) is often not widely used beyond formal instruction contexts,
CLIL students also learn it as an additional language in designated language les-
sons (Dalton-Puffer et al., 2014). However, the same practice is also common in
EMI programs, particularly those implemented at the secondary level.

English learning is a desired outcome of both EMI and CLIL. The reviewed
literature did not reveal any substantial difference between these approaches in
terms of their practice (i.e., students learning content knowledge through English
while learning English as an additional language in parallel) or teacher and student
profiles (i.e., most teachers are non-English speakers trained to be content spe-
cialists; students share their first language, or L1, as the majority language). Ac-
cordingly, we believe that EMI and CLIL share a “functionally equivalent” context
(Rose et al., 2021, p. 1) and can be included together in the current meta-analysis.

2, Literature review
2.1. EMI-CLIUs effectiveness for English learning

The popularity of the EMI-CLIL approach partly derives from the search for more
effective or innovative foreign language teaching approaches (Pérez-Cafiado,
2016). With the paradigm shift to communicative language teaching (CLT; Nunan,
2011), which emphasizes meaningful language use resembling students’ language
use outside the classroom, the potential of teaching content subjects through
English for facilitating English learning has been recognized. In addition to timeta-
bled English language lessons, adopting the EMI-CLIL approach in some or all con-
tent subjects increases exposure to English input and English-use opportunities.
The nature of the communication is also assumed to differ from that in English
language lessons; discussions based on content knowledge (e.g., historical events,
science experiments, social issues) may provide more meaningful contexts for
purposeful communication (Lyster & Ruiz de Zarobe, 2018). Therefore, in view of
second language acquisition (SLA) theories, such as the input (Krashen, 1982), in-
teraction (Long, 1996), and output (Swain, 1995) hypotheses, the EMI-CLIL ap-
proach appears to provide favorable conditions for English learning. Learning con-
tent subjects in English may also increase students’ English-learning motivation,
which is indispensable for academic success (Genesee & Lindholm-Leary, 2013).
Lo and Lo’s (2014) meta-analysis of EMI secondary education in Hong
Kong confirmed the aforementioned benefits. They compared academic
achievement, first language and second language (L2 English) development, and
affective variables between students studying with EMI and Chinese medium
instruction (CMI). Consolidating the results of 10 studies, they revealed that EMI
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students outperformed their CMI peers in English proficiency with a moderate
effect size. The meta-analysis also revealed some potential moderators that af-
fected the intergroup comparison. Of particular interest to the current study are
their students’ initial abilities and type of outcome measures. It was found that
when students’ initial abilities were not controlled, EMI students seemed to out-
perform CMI students in content subjects, yet the opposite was true when stu-
dents’ initial abilities were considered. Regarding outcome measures, it was
found that the EMI group performed better than their CMI counterpart in stud-
ies employing standardized measurements (e.g., high-stakes examinations de-
veloped by the authorities), but not for self-designed tests. This moderating im-
pact of outcome measure type may have come from the fact that self-designed
tests were generally more geared toward measuring certain knowledge ad-
dressed during the research period, which in turn may have favored CMI condi-
tion associated with instruction in the L1.

2.2. Skepticism about EMI-CLIL’s effectiveness for English learning

Despite the aforementioned theoretical support and Lo and Lo’s (2014) meta-
analysis, the EMI-CLIL approach is not universally praised (Bruton, 2013); the
criticisms are summarized as follows: first, some studies have demonstrated
that the “assumed” favorable conditions for English learning in EMI-CLIL may be
absent in some classrooms. For instance, Lo and Macaro (2012) showed that the
guality and quantity of teacher-student interactions were rather limited in EMI
lessons, leaving students few opportunities to negotiate or interact with teach-
ers and peers in English. An et al. (2019) and Hu and Gao (2021) revealed a lack
of language scaffolding (operationalized as language-oriented or language-re-
lated practices) in EMI lessons in mainland China and Hong Kong respectively,
implying that comprehensible input or content and language integrated teach-
ing may not be available in practice.

Second, some researchers have identified methodological flaws in relevant
studies, including heterogeneity between experimental and comparison groups,
lack of robust statistical analyses of significant intergroup differences, and lack of
control over confounding variables such as exposure to English outside class-
rooms (Pérez-Cafiado, 2012). In particular, EMI-CLIL research has largely been crit-
icized for selection bias, such that EMI-CLIL groups consist of students with higher
socio-economic status, better academic ability, and stronger motivation (e.g.,
Broca, 2016; Bruton, 2013). Hence, EMI-CLIL groups and their comparison coun-
terparts (i.e., mainstream EFL groups) may not be homogeneous.

Some reviews have also cast doubt on EMI-CLIL’s effectiveness for English
learning. For example, Graham et als (2018) systematic review included 25 EMI-
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CLIL studies published between 2008 and 2018 that had examined either lan-
guage or content learning outcomes. Regarding the former, the authors re-
ported that previous studies revealed mixed findings, with some studies show-
ing the superiority of the EMI-CLIL condition over the comparison condition and
others presenting no significant difference. They concluded that extant litera-
ture does not provide convincing evidence regarding EMI-CLIL's effectiveness for
language learning. In an in-depth review of 21 European studies, Goris et al.
(2019) focused on longitudinal studies examining the effects of CLIL on English
skills and knowledge. They revealed that a considerable proportion of longitu-
dinal studies reported null effects. They further noted that longitudinal research
on this issue has only started to flourish recently and called for more longitudi-
nal CLIL studies. Finally, in their report for the Education Endowment Foundation,
Murphy et al. (2020) concluded that EMI-CLIL programs may be more effective
than mainstream ones (but mainly for vocabulary knowledge and receptive
skills). They qualified their conclusion by suggesting that the observed superior-
ity of EMI-CLIL may have arisen from the combined effects of such instruction
and other confounding variables (e.g., additional exposure to the target language
input for the EMI-CLIL group).

Overall, the aforementioned skepticism and theoretical support for EMI-
CLIUs effectiveness demand a more systematic approach to synthesizing the re-
sults of relevant primary studies; a range of moderators that may play important
roles in EMI-CLIL's effectiveness must also be identified.

2.3. Potential moderator variables

Before delving into the full meta-analysis, we first review potential moderator
variables influencing EMI-CLIL's effectiveness. Based on the above-mentioned
literature, we identified six noteworthy moderators: (1) L1-English relation, (2)
intensity of EMI-CLIL program, (3) homogeneity confirmation, (4) target linguis-
tic dimension, (5) vocabulary targeted, and (6) language test type.

2.3.1. L1-English relation

Most EMI-CLIL studies have been conducted in European countries (e.g., the
Netherlands, Germany, Sweden, Belgium) and in the Asia-Pacific region (e.g.,
Hong Kong and South Korea). Given such diverse contexts and learners’ L1s, the
relationship between learners’ L1 and the target language (i.e., English) has
been hypothesized to influence EMI-CLILs effectiveness. Jeon and Yamashita
(2014) adopted a similar rationale and approach to examining the role of L1-L2
distance in mediating the relationships between L2 reading comprehension and
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other components. Furthermore, Lo and Lo (2014) speculated that the typolog-
ical difference between Chinese and English may explain the diverse results of
studies conducted in Hong Kong and other educational contexts.

2.3.2. EMI-CLIL program intensity

Most EMI-CLIL programs in relevant studies (e.g., Dallinger et al., 2016; Gier-
linger & Wagner, 2016; Pérez Cafiado & Lancaster, 2017) have taught one to
three content subjects through English. However, in a small number of EMI-CLIL
contexts, more than 50% of weekly instructional hours were implemented in
English (some EMI programs in Hong Kong: Lin & Morrison, 2010; Lo & Murphy,
2010; Salili & Lai, 2003; CLIL in the Netherlands: Goris et al., 2013; Verspoor et
al., 2015; an international South Korean high school: Lee, 2020). Given this var-
iation in exposure to English inputs as well as a recent finding in a Spanish CLIL
project on the superiority of a more intensive CLIL course compared to a less
intensive one (Merino & Lasagabaster, 2018), it was hypothesized that EMI-CLIL
program intensity may be associated with the development of English compe-
tence (see Murphy et al., 2020, for a similar discussion).

2.3.3. Homogeneity confirmation

As mentioned above, EMI-CLIL research has been severely criticized for unfairly
comparing mainstream (i.e., traditional EFL instruction) and EMI-CLIL groups, ow-
ing to baseline intergroup differences (e.g., Bruton, 2013; Goris et al., 2019; Gra-
ham et al., 2018; Macaro, 2018). Such a recurrent methodological flaw under-
mines any conclusive statement about EMI-CLILs effectiveness for English learn-
ing. While the initial advantage of EMI-CLIL groups persists in much EMI-CLIL re-
search, some recent studies have started to resolve this issue through diverse ap-
proaches (see Coding Scheme, section 4.5., for examples). However, whether the
homogeneity of the mainstream and EMI-CLIL groups is associated with the (re-
ported) degree of developments of English competence through the EMI-CLIL ap-
proach remains unconfirmed. Accordingly, we included homogeneity confirma-
tion as a moderator variable, in line with Lo and Lo’s (2014) meta-analysis.

2.3.4. Target linguistic dimensions
Dalton-Puffer’s (2008) much-cited summary of CLIL outcomes in Europe pointed
to the differential effects of CLIL intervention on a range of target linguistic aspects.

She suggested that the CLIL approach may be more beneficial for receptive skills
(i.e., reading and listening), vocabulary, and fluency as part of oral competence
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than writing, syntactic knowledge, and pronunciation. In a similar effort to sum-
marize the findings of previous EMI-CLIL studies on language learning outcomes,
Graham et al. (2018) grouped a range of examined target linguistic aspects into
overall English proficiency, receptive skills, and productive skills. Their analysis
revealed that, in general, studies in each category showed mixed findings re-
garding EMI-CLILs effectiveness. Like Dalton-Puffer’s (2008) and Graham et al.’s
(2018) reviews, which are geared towards providing pedagogical implications for
EMI-CLIL practitioners, the present meta-analysis also aims to offer evidence-
based suggestions regarding the differential effects of EMI-CLIL on different lin-
guistic aspects but based on a rigorous statistical approach.

2.3.5. Vocabulary targeted

It has been suggested that the EMI-CLIL approach exposes learners to a wider
range of English vocabulary than its mainstream counterpart (Dalton-Puffer, 2007;
Macaro, 2018); vocabulary is generally the sole aspect of English knowledge dealt
with explicitly in EMI-CLIL lessons (An et al., 2019). Accordingly, much EMI-CLIL
research has examined English vocabulary as the target linguistic knowledge via
diverse lexical measurements (e.g., Canga Alonso & Arribas Garcia, 2015; Gier-
linger & Wagner, 2016; Goris et al., 2013; Hendrikx & Van Goethem, 2020; Lo & Mur-
phy, 2010; Martinez Agudo, 2020; Olsson, 2015). Regarding the findings of studies
on vocabulary, Dalton-Puffer (2011) summarized that “they concur that CLIL stu-
dents’ receptive and productive lexicon is larger overall, contains more words from
lower frequency bands, has a wider stylistic range, and is used more appropriately”
(p. 186). Given vocabulary’s status in EMI-CLIL research (Ruiz de Zarobe, 2011), we
included the moderator variable “vocabulary targeted;” this assessed EMI-CLIL’s
effects on the development of vocabulary knowledge.

2.3.6. Language test type

EMI-CLIL research has employed different types of language tests to measure lan-
guage learning outcomes. Some studies have adopted validated tests like the stand-
ardized Key English Test (Cambridge ESOL, 2008), employed by Merino and Lasaga-
baster (2018), and the Vocabulary Levels Test developed by Schmitt et al. (2001),
which has been widely employed in EMI-CLIL research targeting vocabulary develop-
ments (e.g., Bayram et al., 2019; Castellano-Risco et al., 2020). Other studies have
employed self-designed tests, conveniently and purposefully developed by the re-
searchers, sometimes in collaboration with the teachers in the target context. As
aforementioned, Lo and Lo’s (2014) meta-analysis found “type of outcome measures”
to be a significant moderator. Hence, we included language test type as a moderator.
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3. The present study

The number of recently published review articles on EMI-CLIL's effects on English
competence (e.g., Goris et al., 2019; Graham et al., 2018; Murphy et al., 2020)
attests to the flourishing interest in this area. While these reviews have their own
objectives and are of significant value for summarizing primary studies’ findings,
they have some limitations owing to their descriptive and qualitative nature.
Another limitation is their rather subjective interpretation of the roles of poten-
tial moderators, which can be more systematically controlled in a meta-analysis.
Accordingly, we seek to address these limitations and evaluate EMI-CLIL's effec-
tiveness with a rigorous, systematic, methodological meta-analysis.

This meta-analysis focuses on secondary-level learners for the following rea-
sons. First, theoretically, the language development trajectory of students at differ-
ent key stages of education (particularly between primary and secondary/tertiary
levels) is deemed to vary (see Johnson & Swain, 1994, for discussion about the lan-
guage and conceptual development of learners who start acquiring content
knowledge through an L2 at different ages). Therefore, focusing on learners at a
particular key stage eliminates one potential confounding variable. Second, second-
ary level was found to be the most widely studied education level in EMI-CLIL re-
search (Macaro, 2018), offering a sufficient number of samples and effect sizes
based on which EMI-CLILs effectiveness could be calculated meta-analytically. Our
research questions (RQs) are:

1. To what extent does the EMI-CLIL approach lead to higher levels of English
competence for secondary-level learners than its mainstream counterpart?

2. To what extent are the identified moderators related to EMI-CLIL’s effect
on the development of secondary-level learners’ English competence?

4. Method
4.1. Literature search and inclusion criteria

We began by conducting a literature search and identified studies for review based
on the following inclusion criteria: they were required to (1) be written in English
and published between 2001 and 2021; (2) be conducted in the English as a foreign
language (EFL) context (including Hong Kong, for which several EMI studies have
been conducted); (3) target secondary education students; (4) be geared toward
teaching content subjects (other than English) in English; (5) measure outcomes re-
lated to English proficiency or linguistic knowledge; (6) include EMI-CLIL and com-
parison groups; and (7) report descriptive statistics to enable effect size calculation.
Figure 1illustrates our literature search steps according to the PRISMA flow diagram.
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Literature search:
» Database search (ProQuest,
Scopus, Web of Science),
- published in the last 20
o years (i.e., between 2001
§ and 2021): 178 studies Records after duplicates
E + Manual search of scholarly [ removed
‘qé; journals of language and (N =386)
o education: 104 studies
* Backward/forward reference
search of review articles and
identified articles: 225
studies
Studies excluded (349):
Inclusion criteria for studies: * No proper comparison
*  Should be written in English. group (e.g., observational or
* Should be conducted in EFL descriptive studies): 243
contexts (target language = * Not about Engllsh Iearning
English). outcomes: 50
* Should target students in || © NotEFL: 14
secondary schools. * Not written in English: 8
E’ * Should be geared toward * Not secondary education: 7
§ teaching content subjects * Duplicate studies (using the
5 through English. same dataset from the
2] * Should measure outcomes previous study): 3
related to English proficiency + Insufficient descriptive
or linguistic knowledge. statistics: %4
* Should include EMI-CLIL
and comparison groups. Ll
* Should report descriptive
statistics to enable the )
calculation of effect sizes. Data acquired from authors
(N=1)
T |
° o .
3 Studies included in the meta-
3 analysis
2 (N = 38)

Figure 1 PRISMA flow diagram (Page et al., 2021)

First, we conducted keyword searches in databases (ProQuest, Scopus,
and Web of Science) with the following keywords: [EMI OR “English medium
instruction” OR CLIL OR “content and language integrated learning”] AND [out-
come OR development OR effect OR non-EMI OR non-CLIL OR mainstream]. This
keyword combination was derived from a series of discussions among the authors
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aiming to identify primary studies relevant to our seven criteria. For this step,
we identified 178 studies. Second, we manually searched the relevant journals
(e.g., International CLIL Research Journal, International Journal of English Stud-
ies, Journal of Immersion and Content-Based Language Education, The Lan-
guage Learning Journal, System), and identified 104 studies. Lastly, we checked
the reference lists of the identified primary studies and previous systematic re-
views and a meta-analysis (Goris et al., 2019; Graham et al., 2018; Lo & Lo, 2014)
to conduct forward and backward searches, and identified further 225 studies.
Overall, after removing duplicates, we identified 386 studies.

We then reviewed these 386 studies to confirm if they successfully met our
seven criteria. We had to exclude 349 studies for the following reasons: (1) 243 did
not have proper comparison groups (e.g., observational or descriptive studies); (2)
50 were not about English learning outcomes; (3) 14 were not EFL studies; (4) 8
were not written in English; (5) 7 were not conducted in secondary education con-
texts; (6) 3 were duplicate studies (using the same dataset as a previous study); and
(7) 24 did not report sufficient descriptive statistics for effect size calculations. For
the last criterion, we contacted the authors, and one study supplied the necessary
data (Rumlich, 2017). Finally, 38 studies remained for our meta-analysis.

4.2. Dataset construction

Subsequently, we began dataset construction by examining 38 primary studies. First,
we found that seven studies included multiple independent samples; we decided to
treat them as separate studies. For example, Goris et al. (2013) had participants from
three countries (the Netherlands, Germany, and Italy), which we treated independently.
Similarly, Merino and Lasagabaster (2018) had participants from two distant commu-
nities in their country. Hamidavi et al. (2016), Lahuerta (2020), Lo and Murphy (2010),
Salili and Lai (2003), and Verspoor et al. (2015) investigated students in two different
grades, genders, or cohorts simultaneously, giving two independent samples in their
studies. As a result, we could identify 8 additional samples, meaning that there were
46 samples (38 + 8) among 38 primary studies. Conversely, we found that two studies
(Martinez Agudo, 2019, 2020) analyzed the same sample and that another two studies
(Lahuerta, 2017, 2020) came from the same sample; thus, we counted these four stud-
ies as two samples. In summary, after considering each study’s data structure, we iden-
tified 44 (38 + 8 - 2) samples (N = 7,434) from 38 primary studies.

4.3, Effect size calculation

To quantitatively synthesize previous findings on EMI-CLILs effects on English com-
petence, we calculated treatment effect sizes — differences in learning outcomes
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between the EMI-CLIL condition and its mainstream counterpart — across the
collected studies. We chose to use unbiased Cohen’s d, also known as Hedges’
g, as our effect size unit. As this type of effect size can be calculated by —roughly
speaking — dividing mean differences (measured by a certain scale) by a pooled
standard deviation (measured by the said scale), the computed effect sizes are
scale-free. As for interpreting effect sizes, we endorsed Plonsky and Oswald’s
(2014) “t-shirt size” benchmarks, where 0.4, 0.7, and 1.0 are considered small,
medium, and large effect size guidelines, respectively. The equations for com-
puting effect sizes in a unit of unbiased Cohen’s d, which involves calculating a
Cohen’s d effect size and a correction factor (J), can be found in Hedges (1981).

When computing effect sizes for each independent sample, we found that
some utilized multiple numbers of measurements. To keep these effect sizes in
the dataset and avoid any statistical dependence issue (i.e., when effect sizes
from the same sample are mutually dependent), we used a multilevel meta-
analysis approach, which is described in the data analysis plan subsection. We
computed a total of 192 posttest and 9 delayed posttest effect sizes. The delayed
posttest effect sizes related to four studies (Lin & Morrison, 2010; Martinez
Agudo, 2019, 2020; Pérez Cafiado & Lancaster, 2017), which measured their par-
ticipants’ long-term learning outcomes.

4.4. Outlier diagnostics and publication bias

To systematically detect outliers and influential cases among the calculated post-
test effect sizes (N = 192; k = 43), we first standardized our effect sizes into z-
scores and excluded one sample (Gutiérrez Ortiz, 2020) with absolute effect size
values greater than 3.29 (for details of this approach, see Assink & Wibbelink,
2016; Tabachnik & Fidell, 2013). Then, we used Viechtbauer’s (2010) metafor
package (version 2.4-0) in R software (version 4.0.3), following Lee and Lee’s
(2022) approach. As shown in Figure 2, this package provides a filled circle to
indicate an outlier based on studentized deleted residuals, which can be calcu-
lated by dividing the residuals of effect sizes by their standard errors, along with
other mathematical measures, such as DFFITS values, Cook’s distances, and
COVRATIO values (for definitions and equations of each measure see Viecht-
bauer & Cheung, 2010). Accordingly, we excluded another sample (Goris et al.,
2013[3]) from the dataset.

1 Due to its small sample size (N = 9), we did not follow this approach for our delayed posttest
effect sizes.

327



Jang Ho Lee, Hansol Lee, Yuen Yi Lo

Studentized deleted residuals

Effect sizes

Figure 2 Plot of the studentized deleted residuals for 190 posttest effect sizes.
(Filled circles are suggested outliers)

Subsequently, we conducted Egger’s bias regression test and computed a
funnel plot (see Figure 3) to check if the revised dataset still indicated small-
study effects; there was no statistically significant sign of bias (z=1.54, p =.122).
Additionally, the funnel plot showed an overall symmetrical pattern of the effect
sizes based on the computed funnel-shaped diagram (though many effect sizes
were located outside it). Finally, in the revised dataset we had a total of 184
posttest effect sizes from 41 samples (N = 6,654).

Standard error

Posttest effect sizes

Figure 3 Funnel plot for 184 posttest effect sizes
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4.5. Coding scheme
4.5.1. L1-English relation

For this moderator variable, we divided the studies into L1-L2 (English) related and
not related using Beaufils and Tomin’s (2020) genetic proximity calculator, which
provides language relatedness scores (0~100). Scores larger (smaller) than 78 indi-
cate unrelated (related) languages. For 136 effect sizes out of 184 (74%), students’
L1s were related to English; all were from European countries (Austria, the Nether-
lands, Germany, Italy, Spain, Sweden, Belgium). The remaining 48 effect sizes (26%)
came from studies conducted in Turkey, South Korea, and Hong Kong.

4.5.2, EMI-CLIL program intensity

For this moderator variable, we categorized the selected studies into more inten-
sive (intensity+; 56 of 184; 30%) and less intensive (intensity—; 126 of 184; 68%)
EMI-CLIL programs when they provided more or less than 50% of weekly instruc-
tional hours in English, respectively. The former included CLIL programs in the
Netherlands (Goris et al., 2013; Verspoor et al., 2015), and an international high
school in South Korea (Lee, 2020), and EMI programs in Hong Kong (Lin & Morri-
son, 2010; Lo & Murphy, 2010; Salili & Lai, 2003). The latter included most EMI-
CLIL programs in which one to three content subjects were taught in English. Two
samples (Hamidavi et al., 2016[1],[2]) did not report relevant information.

4.5.3. Homogeneity confirmation

Studies were coded as “confirmed” (36 of 184; 20%) or “not confirmed” (148 of
184; 80%), depending on whether they confirmed the homogeneity of the ex-
perimental (i.e., EMI-CLIL) and comparison (i.e., mainstream) groups before
measuring English learning outcomes. We only coded studies as “confirmed”
when they: (1) checked the baseline differences between the groups through a
pretest? related to the target linguistic aspects or general English proficiency
(e.g., Pérez Cafiado & Lancaster, 2017; Prieto-Arranz et al., 2015; Rallo Fabra &
Jacob, 2015) and reported no statistically significant difference; (2) employed
some statistical adjustments such as propensity score matching (Feddermann et
al., 2021) and elimination of outliers (Pérez Cafiado & Lancaster, 2017; Prieto-
Arranz et al., 2015); or (3) adopted a probability sampling method (Martinez

2 We conducted an independent t-test based on the descriptive statistics related to the pretest
when the author(s) of the selected studies did not explicitly mention intergroup homogeneity.
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Agudo, 2019). Studies were coded as “not confirmed,” when they failed to test
significant intergroup differences via a pretest or when they checked baseline
differences through measurements (e.g., English learning motivation) other
than a pretest of the target linguistic aspects and English proficiency.

4.5.4. Target linguistic dimensions

In view of Graham et al.s (2018) and Goris et al.’s (2019) systematic reviews as
well as the number of effect sizes in our dataset, we grouped the target linguistic
aspects into “receptive,” “productive,” and “overall proficiency.” “Receptive” (50
of 184; 27%) included listening (e.g., Dallinger et al., 2016; Lasagabaster, 2008)
and reading skills (e.g., Bayram et al., 2019; Martinez Agudo, 2020), and linguis-
tic knowledge (i.e., vocabulary and grammar) measured receptivity (Lasagabas-
ter, 2008; Martinez Agudo, 2020). For “productive” (119 of 184; 65%), any meas-
urements related to speaking and writing (e.g., Lahuerta, 2017; Pérez Canado &
Lancaster, 2017; Rallo Fabra & Juan-Garau, 2011) were included, along with lin-
guistic knowledge measured productively (e.g., Gutiérrez-Mangado & Martinez-
Adrian, 2018; Lo & Murphy, 2010). “Overall proficiency” (15 of 184; 8%) included
any measurements described as measuring participants’ overall proficiency (e.g.,
Merino & Lasagabaster, 2018; Verspoor et al., 2015).

4.5.5. Vocabulary targeted

Studies were coded as “vocabulary” for this moderator variable if they measured
participants’ overall English vocabulary knowledge (e.g., Castellano-Risco et al.,
2020; Gierlinger & Wagner, 2016) or specific aspects of productive vocabulary com-
petence through speaking or writing tasks, with, e.g., lexical complexity (Lee, 2020),
lexical diversity (Van Mensel et al., 2020), and lexical error ratio (Lahuerta, 2020).
Studies that measured participants’ knowledge about English idioms (Goris et al.,
2013; Hendrikx & Van Goethem, 2020) were also categorized as vocabulary-related
(51 of 184; 28%). The rest were coded as “others” (133 of 184; 72%).

4.5.6. Language test type

Language test types were coded as “validated” or “self-designed,” depending on their
characteristics and descriptions. As mentioned above, tests developed by national
agencies, professional assessment organizations, or applied linguistics specialists,
which have been validated through several studies, were coded as “validated” (100
of 184; 54%). The rest, which were generally developed by study authors without ref-
erence to other literature, were coded as “self-designed” (84 of 184; 46%).
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4.6. Data analysis plan

We used the metafor (version 2.4-0) package (Viechtbauer, 2010) in R (version
4.0.3) as a meta-analysis tool. As aforementioned, we computed effect sizes in
accordance with different measurements, and samples could have more than one
effect size. When computing an average effect size based on these effect sizes,
their data structure membership should be considered in addition to their sam-
pling errors (i.e., standard errors of effect sizes). To this end, the metafor package
provides a multilevel approach using a random-effects model (Fernandez-Castilla
etal., 2020) to include intra-sample effect size variance taking the multilevel data
structure into account. The same approach was used for moderator analyses to
provide accurate statistical estimates. Specifically, we first employed simple meta-
regression for each moderator variable before conducting a multiple meta-regres-
sion to check if previous results were changed after controlling for other variables
for higher precision (see Lee et al., 2019 for a similar approach).

5. Results
5.1. EMI-CLIUs overall effectiveness for English competence development

Figure 4 represents a forest plot for posttest effect sizes for 41 samples. Due to
space limitations, we could not plot all 184 effect sizes; Figure 4’s estimates
should be read only for understanding a general trend of the computed effect
sizes across the included primary studies. Overall, although about eight studies
seemed to include zeros in the 95% confidence intervals of their effect sizes (in-
dicating comparable learning outcomes between EMI-CLIL and mainstream con-
ditions), we found that most studies had positive effect sizes, indicating that the
EMI-CLIL condition led to higher levels of English competence for secondary-
level learners than its mainstream counterpart.

Subsequently, the multilevel meta-analysis of 184 posttest effect sizes cal-
culated from 41 independent samples (N = 6,654) revealed that EMI-CLIL’s over-
all effectiveness compared to the mainstream condition was 0.73 (SE=0.06, z =
11.66, p <.001, 95% CI [0.61, 0.86]). Further, we found that the delayed posttest
results based on a total of eight effect sizes from three independent samples (N
= 676) indicated that the overall mean effect size was 1.01 (SE = 0.06, z = 17.55, p
<.001, 95% CI [0.88, 1.15]). It should be noted that mean effect sizes for the short-
and longer-term interventions should not be statistically compared as they were
based on different datasets; thus, interpretations about the relative importance of
these two findings (e.g., the effectiveness was greater longer term) should be avoided.
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Figure 4 Forest plot for posttest effect sizes at the sample level (k = 41) (The
dotted vertical line in the plot indicates zero.)

5.2. Moderator analyses

To investigate how the potential moderators were related to EMI-CLILs overall
effectiveness, we conducted moderator analyses. Note that moderator analyses
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were conducted in two phases for greater precision and that delayed posttest
results were excluded due to their limited sample sizes (N = 8, k = 3).

In the first phase, a series of simple meta-regression analyses were em-
ployed to check how each moderator variable was related to EMI-CLILs effec-
tiveness without considering any relationships among moderators. Only one
moderator, “Target linguistic dimensions,” had statistically significant contribu-
tions (p =.01) to the overall effectiveness (see Table 1). Specifically, we found that
learners in studies where the productive aspect of English was the main focus of
evaluation showed lower English learning gains than in studies focusing on over-
all English skills or receptive aspects of English (f =-0.26, SE=0.10, z=-2.64, p
=.01, 95% CI [-0.46, -0.07]).

Table 1 Simple meta-regression for each moderator variable

Posttest (N = 184; k = 41)

Moderator variable Category # of ES =y SE ; p 95% Ol
L1-English relation Related 136 -0.01 0.15 -0.05 0.96 -0.31~0.30
Not related 48 (reference)
EMI-CLIL program >50% 56 0.05 0.14 037 071 -0.22~0.32
intensity <50% 126 (reference)
Homogeneity Not confirmed 148 0.08 0.14 055 0.58 -0.19~0.34
confirmation Confirmed 36 (reference)
Language test type Self-developed 84 -0.20 0.11 -1.86 0.06 -0.42~0.01
Validated 100 (reference)
Target linguistic Productive 119 -0.26** 0.10 -2.64 0.01 -0.46~-0.07
dimensions Others (overall, receptive) 65 (reference)
Vocabulary-targeted Yes 51 0.14 0.10 137 0.17 -0.06 ~0.35
No 133 (reference)
Note. Reference level of each moderator variable is marked “(reference)”; ** p < .01.
Table 2 Multiple meta-regression with all moderator variables
. Posttest (N = 178; k = 39)
Moderator variables  Category =y SE . p 95% CI
L1-English relation Related 0.47* 0.19 2.49 0.01 0.10~0.84
Not related (reference)
EMI-CLIL >50% 0.30 0.16 1.88 0.06 -0.01~0.62
program intensity <50% (reference)
Homogeneity Not confirmed 0.29* 0.13 2.25 0.03 0.04 ~0.55
confirmation Confirmed (reference)
Language test type Self-developed -0.17 0.10 -1.58 0.12 -0.37~0.04
Validated (reference)
Target linguistic Productive -0.34%* 0.11 -3.12 0.00 -0.55~-0.12
dimensions Others (overall, receptive) (reference)
Vocabulary-targeted Yes 0.25* 0.10 2.49 0.01 0.05~0.45
No (reference)

Note. Reference level of each moderator variable is marked “(reference).” As a total of six effect sizes from three
samples were omitted due to missing values across the included moderators, the results were based on 178 effect
sizes from 38 samples, after controlling for the length of EMI-CLILs. Additionally, learners’ countries were statisti-
cally controlled for; * p < .05, ** p <.01
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In the second phase of moderator analyses, we conducted a multiple meta-
regression with all variables included as independent variables in the equation in or-
der to compute more precise coefficients after controlling for other moderators. Four
moderator variables, “L1-English relation,” “Homogeneity confirmation,” “Target
linguistic dimensions,” and “Vocabulary-targeted,” reached statistical significance (p
<.05), but “EMI-CLIL program intensity” and “Language test type” did not show any
statistically significant moderating effect (p > .05; see Table 2).

The results showed that EMI-CLILs effectiveness was (1) larger where
learners’ L1s were linguistically related to English (8 = 0.47, SE = 0.19, z = 2.49,
p =.01, 95% CI [0.10, 0.84]); (2) larger in studies where baseline differences be-
tween EMI-CLIL and mainstream conditions were not confirmed (6 = 0.29, SE =
0.13, z=2.25, p =.03, 95% Cl [0.04, 0.55]); (3) smaller in studies where the pro-
ductive aspect of English was the main evaluation focus than in studies focusing
on overall English skills or receptive aspects of English (6 =-0.34, SE=0.11,z=-
3.12, p=.00, 95% CI [-0.55, -0.12]); and (4) larger when vocabulary learning out-
comes were targeted rather than other aspects of English knowledge and skills
(6=0.25,SE=0.10,z=2.49, p = .01, 95% CI [0.05, 0.45]).

6. Discussion
6.1. EMI-CLILs overall effectiveness for English learning

Our results, based on 184 posttest effect sizes from 41 samples (N = 6,654) and
8 delayed posttest effect sizes from 3 samples (N = 676), revealed that the over-
all effect sizes of EMI-CLIL were 0.73 (short term) and 1.01 (longer term). This
represents a medium-sized overall effect according to Plonsky and Oswald’s
(2014) field-specific benchmark of effect size for intergroup comparison. There-
fore, we suggest EMI-CLIL is moderately beneficial for students’ English learning
in EFL contexts compared to other types of L2 interventions in general. The present
meta-analysis, by and large, corresponds to that of Lo and Lo (2014) regarding
EMI-CLIL's overall benefits for English learning.

We believe that this positive finding resulted from a complex combination
of multiple components related to EMI-CLIL pedagogy. First, one contributing
factor may be EMI-CLIL's meaningful contexts for purposeful communication
(Dallinger et al., 2016; Lorenzo et al., 2010; Lyster & Ruiz de Zarobe, 2018),
through which learners may receive English input, interact with others in English,
and produce output, all of which are key components of SLA (Krashen, 1982;
Long, 1996; Swain, 1995). Second, learning content subjects in English may have
served as a motivating factor (Genesee & Lindholm-Leary, 2013), as some sam-
ples in the included studies were preparing for higher education in English-
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speaking countries. Above all, it should be noted that EMI-CLIL groups received,
on average, hundreds of additional hours of English instruction more than main-
stream EFL groups, as reported by some included studies (e.g., Castellano-Risco
et al., 2020; Jiménez Catalan & Agustin Llach, 2017; Martinez-Adrian & Gutiér-
rez-Mangado, 2009). This must be a powerful variable that could account for the
superiority of the EMI-CLIL approach (Macaro, 2018).

6.2. The roles of moderator variables

The findings from the moderator analyses revealed that (1) EMI-CLILs overall
effectiveness can be significantly influenced by two learner factors (i.e., learners
L1 and baseline intergroup differences) and that (2) certain linguistic aspects
were particularly sensitive to EMI-CLIL. These findings are worth discussing in
depth to provide evidence-based pedagogical directions for classroom teachers
in EMI-CLIL contexts.

’

6.2.1. Influential learner-related moderator variables

EMI-CLILs overall effectiveness was significantly influenced by learners’ L1 and base-
line intergroup differences. Regarding the former, the L1-English relation turned out
to be a significant moderator. This result indicates learners whose L1s were more
closely related to English (mostly European EFL learners) showed better English
learning outcomes than those whose L1s were less related (Asian EFL learners). The
potential advantage for the former may derive from structural L1-L2 similarities,
which have been suggested to facilitate L2 learning (e.g., Lado, 1957; Stockwell et
al., 1965). The debate about positive and negative transfer is beyond the scope of
this paper, but one potential implication of the role played by language typology is
that EMI-CLIL teachers may need to provide more language scaffolding when stu-
dents’ L1 is less closely related to English; this could involve raising students’ met-
alinguistic awareness (e.g., morphology, grammar, sentence structure).
Additionally, we found that baseline intergroup differences significantly in-
fluenced EMI-CLILs overall effectiveness. We included homogeneity confirmation
to address a methodological issue in EMI-CLIL research, namely selection bias; it
has been claimed that EMI-CLIL groups are more motivated and have higher levels
of English proficiency than their mainstream counterparts prior to EMI-CLIL (e.g.,
Bruton, 2013; Macaro, 2018). The results showed that studies which did not con-
firm homogeneity between EMI-CLIL and mainstream groups revealed larger ef-
fect sizes. That is, when there are baseline intergroup differences, the advantaged
EMI-CLIL group shows even more positive learning outcomes. Thus, our result cor-
roborates claims that EMI-CLIL research suffers from selection bias. Echoing Lo
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and Lo’s (2014) results, we highlight the need to identify more comparable com-
parison groups (e.g., high aptitude students; Verspoor et al., 2015) and check in-
tergroup homogeneity (or at least conduct statistical adjustments).

6.2.2. Linguistic aspects sensitive to EMI-CLIL

In addition to some learner-related moderators, we found that certain linguistic
aspects were particularly sensitive to the EMI-CLIL approach. For example, the
moderator analyses revealed that vocabulary is a particular beneficiary, which
accords with Dalton-Puffer’s (2008) summary of previous CLIL research findings.
Such benefits of EMI-CLIL to English vocabulary learning may result from wider
vocabulary exposure, including subject-specific academic vocabulary and low-
frequency words (Dalton-Puffer, 2007; Macaro, 2018).

Furthermore, we found that the EMI-CLIL condition was less favorable for
the development of productive skills, compared to their receptive counterparts
and overall proficiency. Dallinger et al. (2016) suggested a possible explanation:
as producing output “is encouraged but usually not forced, their productive
skills (speaking, writing) might benefit to a smaller extent” (p. 24). This is sup-
ported by studies revealing limited opportunities for teacher and peer L2 inter-
actions in EMI-CLIL classrooms (e.g., Lo & Macaro, 2012). One implication for
teacher education and pedagogy is that EMI-CLIL teachers, most of whom are
content subject specialists, should be informed about and try to provide favor-
able L2 learning conditions (e.g., opportunities to interact and use the target L2).

6.3. Limitations and future research

We address this study’s limitations here in view of their implications for future
EMI-CLIL studies and meta-analyses. First, we could not include some potentially
important moderators due to a lack of detailed descriptions in the methodology
sections of the selected studies. Some of these potential moderators, the roles
of which have not generally been discussed in previous studies, include (1) the
quality of English input in EMI-CLIL lessons (Van Mensel et al., 2020), (2) EMI-
CLIL program quality control systems (Verspoor et al., 2015), and (3) (non-)na-
tiveness of instructors (Gallardo del Puerto & Gomez-Lacabex, 2017). Thus, fu-
ture EMI-CLIL studies should provide more detailed descriptions of their EMI-
CLIL contexts and directly examine the aforementioned moderator variables.
Second, the present meta-analysis focused only on English learning out-
comes and did not include studies examining content learning outcomes. How-
ever, both types of outcomes should be analyzed to provide a more comprehen-
sive view of EMI-CLILs effectiveness (e.g., Graham et al., 2018; Lo & Lo, 2014);
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this would also align with Macaro’s (2018) “cost-benefit” perspective. It remains
unclear as to how much the development of English competence “costs” in
terms of its effect on content learning. Thus, future meta-analyses should widen
their search scope and include studies on both language and content learning
outcomes. Notably, the costs and benefits of EMI-CLIL may not be restricted to
student learning outcomes; other aspects such as academic and career pro-
spects and international mobility may be considered, notwithstanding the com-
plications of capturing these intangible benefits through meta-analyses.

7. Conclusion

Despite these limitations, the present study significantly contributes to EMI-CLIL
research by effectively synthesizing the findings of relevant studies conducted
in the last two decades with a rigorous multilevel meta-analytic approach. Our
perusal of the selected studies revealed that careful consideration of potential
confounding variables has only recently emerged, indicating that there is plenty
of room for improvements in the methodological designs of EMI-CLIL studies
targeting secondary education. Nevertheless, our findings lend further weight
to the argument that researching EMI-CLIL is worthwhile, given its potential con-
tributions to English competence development among secondary-level learners,
as well as its potential to serve as an alternative to traditional EFL instruction.
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