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Torregrossa, Eisenbeiß, and Bongartz Boosting Bilingual Metalinguistic Awareness

Abstract: Most studies on bilingual children’s metalinguistic awareness assess
metalinguistic awareness using monolingual tasks. This may not reflect how a bilin-
gual’s languages dynamically interact with each other in creating metalinguistic rep-
resentations. We tested 33 Greek–Italian bilingual children (8–11 years) for metalin-
guistic awareness using acceptability-rating tasks in which they had to judge and ex-
plain grammatical errors. The tasks were in monolingual and bilingual modes in order
to show how far metalinguistic awareness in Italian benefited from the activation of
Greek. The participants exhibited better metalinguistic awareness abilities in Italian in
the bilingual acceptability-rating task in which Greek was activated. The benefits of the
bilingual mode were visible in the judgment and explanation of errors and were mod-
ulated by syntactic processing abilities in Italian, length of exposure to Italian, type of
structure, and age. The results show that metalinguistic awareness can be shared across
languages. We discuss the pedagogical implications of our findings.

Keywords bilingual; metalinguistic awareness; syntactic awareness; syntactic process-
ing; grammaticality judgment; error explanation; biliteracy

Introduction

Over the last 20 years, the topic of bilingual education has received increas-
ing attention from both pedagogical and psycholinguistic points of view (see
Bialystok, 2018, for a review). Bilingual education can take different forms, in-
cluding programs in which two languages are used as mediums of instruction
or in which the language serving as the main medium of instruction is differ-
ent from the language spoken at home or in the community (Baker & Wright,
2021).

Across the literature, there has been an ongoing debate on whether, in
bilingual education programs, children’s home language(s) should be included
in classroom programs or whether the home and school language(s) should
be kept separate in order to minimize interference between them (Ballinger
et al., 2017; Cummins, 2019). Many studies have suggested that including
children’s home language(s) has a positive effect on their language and
literacy development in several ways, for example, by enhancing children’s
self-confidence and motivation to learn school subjects (Bartlett & García,
2011; Carbonara & Scibetta, 2022; Creese & Blackledge, 2010; Cummins,
2019; García, 2009) and by boosting learning the school language (Bongartz
& Torregrossa, 2020; Cenoz & Gorter, 2017; Luk & Lin, 2015; MacSwan
et al., 2017) or a third language in the curriculum (Jessner, 2006). Through
the use of their home language(s) in classroom, learners are encouraged
to reflect on similarities and differences between the home and the school
language(s) at different linguistic levels, for example, at lexical, phonological,
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Torregrossa, Eisenbeiß, and Bongartz Boosting Bilingual Metalinguistic Awareness

morphological, and syntactic levels (see the study by Kupferberg & Olshtain,
1996, and the pedagogical activities presented in studies by Celic & Seltzer,
2013, and Ballinger et al., 2017). This crosslinguistic reflection contributes to
the development of learners’ metalinguistic awareness.

In this paper, we aimed to contribute to the debate on whether children’s
metalinguistic abilities in the school language benefit from the activation of the
home language on the basis of a study of Greek–Italian bilingual children rang-
ing in age between 8 and 11 years. At the time of testing, all the participants
lived in Greece and spoke Greek at home. They attended a school in which
Italian was the main language of instruction. We compared the participants’
performance on metalinguistic awareness tasks involving either the use of the
school language only or the use of both the school and home language. We de-
signed metalinguistic awareness tasks in which we manipulated the activation
of the participants’ home language. By doing so, we intended to simulate in
a laboratory situation the effect of the use of the participants’ home language
during classroom activities involving metalinguistic reflections on the school
language. Furthermore, our experimental setting allowed us to explore how the
effect of the activation of the home language is mediated by variables such as
age, language abilities in the school language, length of exposure to the school
language, and crosslinguistic differences (or similarities) between children’s
two languages.

Background Literature

Metalinguistic Awareness: Adopting a Bilingual Lens
Across the literature, the term metalinguistic awareness has been associated
with various meanings and used interchangeably with other terms such as lan-
guage awareness and declarative knowledge (Jessner, 2008). James (1999) dis-
tinguished between two ways for learners to develop knowledge about lan-
guage. The first works from the outside in: Learning about language leads
learners to reflect on their own language (consciousness raising in James,
1999). The second involves an inside-out process: Learners have linguis-
tic intuitions and reflect on them based on what they currently know about
language.

Our study dealt with learners’ syntactic awareness, which refers to the
ability to “consciously reflect on, analyze and exert control over syntactic
structures, over and above the unconscious processes of understanding and
producing sentences” (Simard et al., 2017, p. 440). Simard et al. referred to
two different aspects of syntactic knowledge. On the one hand, syntactic pro-
cessing consists of the “ability to process meaningful language receptively and
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Torregrossa, Eisenbeiß, and Bongartz Boosting Bilingual Metalinguistic Awareness

productively” (Wu & Ortega, 2013, p. 683). According to Ellis (2009b), this
knowledge is implicit, “tacit and intuitive” and “only evident in learners’ ver-
bal behavior” (Ellis, 2009b, pp. 11–13). On the other hand, syntactic awareness
involves “analyzed knowledge (i.e., structured knowledge of which learners
are consciously aware)” and, possibly, verbalization (Ellis, 2009b, p. 38).

Karmiloff-Smith (1992) showed that children seem to be able to engage in
metalinguistic reflections from a very young age. In particular, children take
their implicit linguistic knowledge as an object of cognitive attention and en-
code it in a more abstract form through a process of redescription. As children
develop, their linguistic representations become progressively more accessi-
ble to conscious reflection and verbal report and increasingly associated with
explicit knowledge. This progression follows a specific developmental path
(D’Souza & Filippi, 2017). Crucially, children are able to redescribe only lin-
guistic structures that they have acquired successfully (see Bialystok, 1988,
2001; Francis, 2012; Sharwood Smith, 2021, for a similar distinction between
linguistic and metalinguistic knowledge).

In this study, we analyzed the creation of metalinguistic representations
through a bilingual lens. In particular, we investigated whether and under
which conditions bilingual children’s metalinguistic representations are shared
across their two languages. In this sense, metalinguistic awareness can be
considered as a component of a common underlying proficiency, which is “the
cognitive/academic proficiency that underlies academic performance in both
languages” (Cummins, 2000, p. 38; see also Cummins, 1979, 1981). Evidence
in favor of this concept of a common underlying proficiency has come from
studies of bilingual children’s morphological awareness, understood as the
ability to manipulate, analyze, and reflect on the smallest units of meaning of
language (e.g., Carlisle, 2003; Chung et al., 2019). For example, Ramirez et al.
(2010) tested 97 Spanish-speaking children learning English as a second lan-
guage (L2) in Canada and found correlations between the scores for children’s
knowledge of derivational suffixes both in English and in Spanish. Likewise,
Zhang (2013) showed that Chinese six graders (N = 204) learning English as
a L2 in China were able to apply their awareness of compound morphology
in Chinese to the interpretation of unknown English compound words. Ke
et al. (2021) conducted a meta-analysis of correlational coefficients reported
in studies on the shared morphological awareness between bilinguals’ two lan-
guages. They found a small but significant correlation between morphological
awareness as assessed both in bilinguals’ first language (L1) and in their L2.
To the best of our knowledge, bilinguals’ syntactic awareness has never been
investigated for crosslinguistic sharing.
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Torregrossa, Eisenbeiß, and Bongartz Boosting Bilingual Metalinguistic Awareness

Measuring Syntactic Awareness at Different Levels of Explicitness
In this study, we assessed bilingual children’s syntactic awareness using a
grammaticality judgment task combined with an error explanation task. Gram-
maticality judgment tasks involve a focus on formal aspects of language rather
than on meaning (and, hence, on control over syntactic structures, as men-
tioned in the quote by Simard et al., 2017, above). They may comprise several
subtasks such as learners’ judging whether a sentence is grammatical or not,
identifying possible errors and correcting them, and explaining the reason be-
hind ungrammaticality (e.g., Spada et al., 2015). Notably, these subtasks differ
from each other on a continuum of explicitness (Ellis, 2009a; Karmiloff-Smith,
1992). For example, several scholars have claimed that the task of judging
sentences as (un-)grammatical taps into implicit knowledge since it is “based
on failure of the parser… rather than on conscious reflection about syntax”
(Simard et al., 2017, p. 444). However, other studies—mainly in L2 research—
have provided solid empirical evidence that grammaticality judgment tasks
measure L2 learners’ explicit language knowledge. This applies, in particu-
lar, to the judgment of ungrammatical (vs. grammatical) sentences (Gutiérrez,
2013) and to grammaticality judgment tasks performed without any time pres-
sure (Ellis, 2005; Loewen, 2009; see Plonsky et al., 2020, for a comprehensive
meta-analysis). According to Leow (2015), error identification, correction, and
explanation are associated with increasing levels of awareness and depth of
processing (see also Leow & Mercer, 2015; Schmidt, 1990, 2001). Error iden-
tification requires the lowest level of awareness, that is, awareness at the level
of noticing. Both error correction and explanation involve verbalization but
differ from each other in the associated level of awareness: Error correction
only involves awareness at the level of reporting, whereas error explanation
is associated with awareness at the level of understanding. When explaining
errors, speakers describe the regularities underlying linguistic data activating
their previous knowledge and their knowledge of metalanguage (Ellis, 2005;
Leow, 2015; Zhao et al., 2021). On the basis of these considerations, we charac-
terized the identification, correction, and explanation of grammatical errors as
three different components of syntactic awareness involving different degrees
of explicitness.

Variables Mediating the Development of Bilingual Metalinguistic
Awareness
The literature review in the previous section has suggested that some aspects
concerning the creation of metalinguistic representations across languages
deserve further investigation. The studies reported in our literature review
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were based on correlational analyses between two measures of metalinguistic
awareness, one taken at Time 1 in the L1 and the other at Time 2 in the L2
(cf. Ke et al., 2021). Crucially, this has made it difficult to determine whether
the L1 contributes to the development of metalinguistic representations in the
L2 or whether metalinguistic representations develop in parallel, separately for
each language (cf. Zhang et al., 2010).

Furthermore, in our literature review, we identified three tasks that tap into
different levels of explicitness of syntactic awareness, that is, error identifica-
tion, correction, and explanation. It is still unclear whether the interaction of
a bilingual’s two languages in creating metalinguistic representations involves
all of these levels of explicitness.

As a last methodological consideration, it should be pointed out that two
variables seem to mediate the crosslinguistic sharing of metalinguistic abilities
among bilingual children: the typological distance of the two languages in-
volved and language proficiency. For the role of typological distance, crosslin-
guistic sharing of metalinguistic representations related to a certain linguistic
phenomenon is more likely to occur if the phenomenon at stake is produc-
tive in both languages (Koda, 2005, 2008). For example, Zhang (2013) showed
that children’s compound awareness in Chinese contributed to their compound
awareness in English much more than their derivational awareness in Chinese
did to their derivational awareness in English. While compounding is highly
productive in both languages, derivational processes in Chinese are, in general,
less productive than in English. Other studies have shown that crosslinguistic
sharing of morphological awareness is likely to occur from a more transparent
to a less transparent language (Chung et al., 2018; Hayashi & Murphy, 2013;
Ramirez et al., 2010). From a morphosyntactic point of view, a language is
more transparent than another if it allows for a greater number of one-to-one
mappings between morphosyntactic forms and linguistic functions (Liceras
et al., 2012; Torregrossa & Bongartz, 2018). For example, inflectional mor-
phology is more transparent in Spanish than in English, since, for instance, per-
son and number are more consistently marked in Spanish than in English. The
notion of transparency is particularly relevant for the language constellation of
Greek and Italian in this study, especially in the domain of case-marking.

Another variable that may modulate the crosslinguistic sharing of metalin-
guistic awareness is learners’ language proficiency or their language abilities
in general. Bialystok has shown that at (relatively) lower levels of language
proficiency, bilinguals tend to perform worse than monolinguals on tasks of
syntactic awareness like the one used in our study (Altman et al., 2018; Barac
& Bialystok, 2011; Bialystok, 2001; Friesen & Bialystok, 2012). Focusing on
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Torregrossa, Eisenbeiß, and Bongartz Boosting Bilingual Metalinguistic Awareness

the sharing of metalinguistic awareness across languages, some studies have
reported that the language in which bilingual children are more proficient tends
to boost their metalinguistic representations in the other language (Chung et al.,
2018, 2019; Zhang et al., 2010, 2014). Crucially, this means that whenever
bilinguals’ proficiency in one language is not able to support the creation of
metalinguistic representations, they can rely on the corresponding metalinguis-
tic representations in their other language.

To our knowledge, no study has investigated how far length of exposure
to the L2 affects the sharing of metalinguistic awareness across languages.
Children with less L2 exposure might not have had enough time to develop
metalinguistic representations in their L2. As a result, while performing tasks
tapping into their metalinguistic awareness in their L2, they might rely on the
metalinguistic representations developed in their L1 more heavily than would
children with greater L2 exposure similarly to what has been previously dis-
cussed with reference to proficiency (e.g., see Blom & Paradis, 2016; Paradis,
2011, on the effects of language exposure variables on bilingual children’s ac-
quisition outcomes). Our study would be the first to explore how far the effect
of the activation of the L1 on children’s metalinguistic awareness in the L2 is
mediated by length of L2 exposure.

The Present Study

In our study, we investigated Greek–Italian bilingual children who were ex-
posed to the language of school (Italian) between birth (if they came from
bilingual families) and the age of 72 months (upon entrance in school) and
were attending an Italian immersion primary school in Athens, Greece, at the
time of testing. The study’s aim was to investigate how far the activation of
bilingual children’s home language (Greek) affects their syntactic awareness
in the school language (Italian). Specifically, we examined whether the ef-
fects of the activation of Greek are visible at different levels of explicitness
of syntactic awareness in Italian, that is, judgment and explanation of gram-
matical errors. Furthermore, we intended to identify which variables modulate
the effects of the activation of Greek on the participants’ syntactic awareness
in Italian, with our focus being on the role of syntactic processing abilities
in Italian, length of exposure to Italian, and type of ungrammatical syntac-
tic structure (considering typological differences between Greek and Italian).
We formulated our research questions considering the abovementioned two
levels of explicitness (judgment and explanation). With respect to the judg-
ment of ungrammatical sentences in Italian, we asked the following research
questions:

689 Language Learning 73:3, September 2023, pp. 683–722
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Torregrossa, Eisenbeiß, and Bongartz Boosting Bilingual Metalinguistic Awareness

1. Does children’s ability to judge ungrammatical sentences in Italian ben-
efit from the activation of Greek?

2. How do the (possible) benefits of the activation of Greek on the judg-
ment of ungrammatical sentences in Italian relate to children’s syntactic
processing abilities in Italian, length of exposure to Italian, and type of
syntactic structure?

With respect to the explanation of ungrammatical sentences in Italian, we asked
the following research questions:

3. Does children’s ability to explain the errors contained in ungrammatical
sentences in Italian benefit from the activation of Greek?

4. To what extent are the (possible) benefits of the activation of Greek
on the explanation of grammatical errors in Italian modulated by chil-
dren’s syntactic processing ability in Italian, length of exposure to Ital-
ian, type of syntactic structure, and age?

We included the role of age in the explanation of grammatical errors since
children’s ability to verbalize metalinguistic knowledge is a more elaborate
ability than is the judgment of ungrammatical sentences and seems to increase
with age.

Method

Participants
We tested 33 Greek–Italian bilingual children (16 females) ranging in age from
7 years 11 months to 11 years 7 months (Mage = 9 years 4 months, SD =
12 months). We conducted the study in a school where Italian was the main
medium of instruction with a total number of 24 hours of instruction per week.
All subjects were taught in Italian, and Italian was also offered as a language
subject. Greek was taught as an additional language for 5 hours per week. Cru-
cially, the main language of the school, Italian, was different from the language
spoken in the society, Greek. Before the study, the parents provided written in-
formed consent and all the participants were told that they did not have to take
part in the activity if they did not want to do so. The participants were all born
and raised in Greece except for one who had arrived in Greece at the age of
1 year. The sample included 19 simultaneous bilinguals (i.e., exposed to both
Italian and Greek from birth) and 12 sequential bilinguals. Among the sequen-
tial bilinguals, six were first exposed to Italian at age 3 years (upon entrance in
kindergarten). For the remaining six participants, exposure to Italian began at
age 6 years when they had entered elementary school.1 Both the parents and
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the teachers reported that none of the participants had previously identified
speech, hearing, or visual impairments.

Research Instruments
Background Questionnaires
We administered a background questionnaire to the parents in order to identify
patterns of language and literacy exposure outside school, with particular at-
tention to the participants’ exposure to Greek (the home language) and length
of exposure to Italian (the school language; see Bongartz & Torregrossa, 2020;
Caloi & Torregrossa, 2021; Mattheoudakis et al., 2016, for the design of the
questionnaire). For the analysis presented in this paper, we used only the infor-
mation related to the participants’ length of exposure to Italian (cf. the method-
ological discussion in our literature review). We had no specific hypothesis re-
lated to the effect of the quantity of language exposure to Greek or Italian on
bilingual participants’ metalinguistic abilities in Italian. In Appendix S1 in the
Supporting Information online, we have described the structure and analysis
of the questionnaire information. In Appendix S2 in the Supporting Informa-
tion online, we have reported the results of the analysis of the questionnaire.
The participants’ language dominance profile emerging from the analysis was
useful for our interpretation of some of the results of the study.

Sentence Repetition Task
We used a sentence repetition task (SRT) in Italian as a measure of the partic-
ipants’ syntactic processing abilities, that is, of their implicit linguistic knowl-
edge. Research on L2 acquisition and child bilingualism has shown that SRTs
involve sentence processing in both comprehension and production (Andreou
et al., 2021; Klem et al., 2015; Marinis & Armon-Lotem, 2015; Spada et al.,
2015). For comprehension, participants have to decode and interpret the stim-
ulus sentences. For production, participants have to reconstruct the meaning of
the sentences and reproduce them, which involves lexical retrieval, grammati-
cal encoding, and phonological realization by participants.

The SRT that we used for this study consisted of 25 sentences targeting
28 structures. In Appendix S3 in the Supporting Information online, we have
described the design of the SRT and the procedure for its administration and
reported a complete list of all sentences and target structures of the SRT. We
based the choice of these structures on existing SRTs (e.g., Marinis & Armon-
Lotem, 2015). We have made our SRT available through a public OSF profile
(https://osf.io/kfqy4) and in Torregrossa et al. (2022) through IRIS (https://
www.iris-database.org).
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Metalinguistic Awareness Tasks
We designed three metalinguistic awareness tasks, in order to assess the
participants’ ability to judge and explain grammatical errors in three differ-
ent conditions:

� when the task included only single sentences in Italian, which could be ei-
ther grammatical or ungrammatical—a monolingual Italian one-sentence
task (coded as MAT1 in our R analyses) serving as a baseline task;

� when the task included both single and pairs of sentences in Italian—
a monolingual two-sentence task (coded as MAT2 in our R analyses);
among the pairs of sentences, we juxtaposed grammatical Italian sen-
tences and their ungrammatical Italian counterparts;

� when the task included both single sentences in Italian and pairs of sen-
tences in Italian and Greek—a bilingual two-sentence task (coded as
MAT3 in our R analyses); the pairs of sentences involved the activation
of Greek by our pairing each grammatical or ungrammatical Italian sen-
tence with its grammatical or ungrammatical Greek counterpart.

The use of the monolingual Italian two-sentence task allowed us to explore
whether the participants’ syntactic awareness benefited from the presence of
two sentences, one grammatical and one ungrammatical, independently of the
activation of Greek. By contrast, the bilingual two-sentence task involved both
two sentences and dual language activation.

In each of these three tasks, the participants had to listen to sentences
(some grammatical and some not) that described pictures (see Figures 1
and 2). Then, they had to rate their grammatical acceptability based on a
5-point Likert scale. Finally, the participants had to explain the reason of their
ratings for all sentences that they did not rate with the highest level of the
Likert score. As we discussed in our literature review, rating and explaining
tap into different degrees of explicitness of syntactic awareness.

For a child-friendly version of a Likert scale, we followed Ambridge et al.
(2008) and represented the different degrees of grammatical acceptability by
means of five faces with expressions that ranged from a frown to a smile: two
levels of frowning faces, two levels of smiling faces, and a neutral face in the
middle (see Figures 1 and 2). We additionally marked the divide between gram-
matical acceptability and unacceptability with color: The smiley faces were
green, the frowning faces red, and the face in the middle was half green and
half red. Beside emphasizing the distinction between acceptable and unaccept-
able sentences, the use of colors permitted the elicitation of binary judgments
in case the participants, especially the youngest ones, could not provide graded
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Torregrossa, Eisenbeiß, and Bongartz Boosting Bilingual Metalinguistic Awareness

Figure 1 Picture included in the monolingual one-sentence task. The corresponding
sentence is Guarda il paziente! L’infermiera lo CL.ACC.MASC.SG.* cura la ferita “Look at
the patient! The nurse heals him* the wound (treats his wound).” The sentence contains
a clitic (lo) which is incorrectly case-marked (%err: gli CL.DAT.MASC.SG.).

Figure 2 Picture included in the bilingual two-sentence task. The corresponding sen-
tences are: Oi agrotes PL. mazevoun PRES.3PL. louloudia “The farmers collect flowers” (in
Greek, correct) and I contadini PL. raccoglie PRES.3SG. i fiori “The farmers collects the
flowers” (in Italian). The Italian sentence involves incorrect subject–verb agreement
(%err: raccolgono PRES.3PL.).
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Torregrossa, Eisenbeiß, and Bongartz Boosting Bilingual Metalinguistic Awareness

judgments (Ambridge et al., 2008, p. 105). However, we did not need to rely
on this option in our study: All the participants were able to use the full range
of possible answers.

The Target Structures
In each task, the ungrammaticality of the sentences involved violations of
subject–verb agreement or incorrect case, gender, or number markings on cl-
itics (see Appendix S4 in the Supporting Information online). The choice of
these structures was mainly motivated by the observation that nominal and
verbal inflectional morphology are particularly vulnerable in bilingual lan-
guage acquisition (see Benmamoun et al., 2013, for a general review; Tor-
regrossa & Bongartz, 2018, on clitic production by Italian heritage speakers).
Furthermore, these structures differ from each other in the extent to which
they are similar across Greek and Italian. The subject–verb agreement and the
grammatical number system are similar in both languages: Verbal morphology
marks three persons, and verbal and nominal morphology both use two num-
bers, singular and plural. However, Greek and Italian differ in how they mark
case. Greek consistently marks case on pronouns, determiners, and full nouns,
distinguishing between nominative, genitive, accusative, and vocative. In con-
trast, Italian marks case only on accusative and dative clitics and nominative,
accusative, and dative personal pronouns (Torregrossa et al., 2020).

For gender marking, Greek has a three-way system, masculine, feminine,
and neuter, whereas Italian has a two-way system, masculine and feminine. In
both languages, gender is marked on noun endings, attributive and predicative
adjectives, determiners, and pronouns. Furthermore, word suffixes can be used
to predict gender in the majority of cases (see Egger et al., 2018, for Greek;
Chini, 1995, for Italian). Gender marking on nouns and adjectives is conflated
with case and number marking in Greek, whereas gender marking is conflated
only with number marking in Italian. This makes the gender system less trans-
parent in Greek compared to Italian.2

Design of the Three Metalinguistic Awareness Tasks
Figure 1 and Figure 2 illustrate experimental items from the monolin-
gual Italian one-sentence task and the bilingual two-sentence task, respec-
tively. All tasks are available via the OSF (https://osf.io/kfqy4) and in Tor-
regrossa et al. (2022). In each task, eight single sentences occurred, that
is, two for each target structure (subject–verb agreement and case, gen-
der, and number-marking on clitics), one correct and one incorrect. The
Italian one-sentence task contained eight additional sentences (i.e., two for
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Torregrossa, Eisenbeiß, and Bongartz Boosting Bilingual Metalinguistic Awareness

each target structure, one correct and one incorrect) and, hence, 16 sen-
tences in total. By contrast, the Italian two-sentence task involved two pairs
of sentences for each target structure, where one sentence was correct and
one sentence incorrect. Thus, the task contained eight pairs of sentences
(16 sentences) in addition to the abovementioned eight single sentences, that
is, 24 sentences in total. Finally, the bilingual two-sentence task featured two
pairs of sentences for each target structure, one correct in Greek and one in-
correct in Italian or one incorrect in Greek and one correct in Italian. Thus, the
task contained eight pairs of sentences (16 sentences), of which eight were in
Italian (four correct and four incorrect) and eight in Greek (four correct and
four incorrect), in addition to the eight single sentences, that is, 24 sentences
in total. It should be noted that for each type of structure, both the mono-
lingual Italian one-sentence task and the bilingual two-sentence task involved
four sentences in Italian (two correct and two incorrect), while the monolin-
gual Italian two-sentence task contained eight sentences in Italian (four correct
and four incorrect). Therefore, the number of items per type of structure was
low. We took this into consideration in the statistical analysis. However, we
decided not to increase the number of items in order not to make the task too
long and challenging for the participants. In each task, we randomized the or-
der of the trials (corresponding to the different types of structures) by using a
computer-generated sequence of numbers. We did not randomize the stimuli
across subjects.

Procedure
We tested the children in three different sessions, each session one week apart.
Each session was dedicated to a different metalinguistic awareness task. We
varied the order of administration of the three metalinguistic tasks across the
participants, considering all possible orderings (six in total). We always admin-
istered the sentence repetition task after the monolingual Italian one-sentence
task because this task was the shortest one among the three metalinguistic
awareness tasks.

Data Analysis

Analysis of the Sentence Repetition Task
After transcribing the participants’ answers, we coded them according to
whether the participants were able to repeat the target structure or not. We
gave 1 point if a participant’s repetition of the target structure was accurate, in-
dependent of the accuracy of the whole sentence. In contrast, we gave 0 points
if a participant made an error in the target structure or substituted another
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Torregrossa, Eisenbeiß, and Bongartz Boosting Bilingual Metalinguistic Awareness

structure for the target structure, for instance, by using an active verb instead
of a passive verb (cf. Marinis & Armon-Lotem, 2015, for this methodology).
SRTs can be analyzed in many different ways, for example, on the basis of
verbatim repetitions, the grammaticality of the sentence as a whole, or the
omission of function and content words. We decided to consider only the ac-
curacy of the reproduction of the target structure since some studies have sug-
gested that it reflects children’s syntactic processing abilities more accurately
than do the other measures of analysis because it is less affected by vocabulary
knowledge (Hamann & Abed Ibrahim, 2017). The first author and a student
assistant, both native speakers of Italian, independently coded the participants’
answers. The interrater reliability expressed as a percentage agreement was
97%. The item reliability of the SRT, measured using Cronbach’s alpha based
on the scores of the participants in this study (N = 33), was .67, which can be
considered as a fair to moderate one (Brown, 2014).

Analysis of the Metalinguistic Awareness Tasks
Since the main focus of the study was on children’s ability to judge ungrammat-
ical sentences and explain their errors, our statistical model included only the
incorrect sentences in the three metalinguistic awareness tasks. For the analysis
of the Likert scores, we converted the five-faces Likert scale into a Likert scale
from 1 (saddest face) to 5 (happiest face) and used these scores as the outcome
variable in a linear mixed-effects model. Before doing this, however, we sepa-
rately conducted a Cronbach’s item reliability analysis of the three metalinguis-
tic awareness tasks. This analysis revealed that the reliabilities of the monolin-
gual Italian one-sentence task and the monolingual Italian two-sentence task
were at an acceptable level, with alphas of .84 and .81, respectively, whereas
the reliability of the bilingual two-sentence task was moderate, with an alpha
of .77.

For the analysis of the participants’ explanations, after transcribing their
answers, we gave each explanation a score ranging from 0 to 2. We gave
0 points whenever the participants did not judge the sentence as incorrect, were
unable to give an explanation (i.e., “I don’t know”, “I am not sure”), or the ex-
planation was wrong as in Example 1a or irrelevant as in Example 1b.

Example 1

a. Target sentence: Guarda il cameriere! La cliente la ACC.FEM.SG. chiama.
“Look at the waiter! The female customer calls her.”
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Torregrossa, Eisenbeiß, and Bongartz Boosting Bilingual Metalinguistic Awareness

Child 06: “La chiama” è sbagliato perché non è due, è uno. [“Calls her”
is wrong, because it is not two, it is one.]

b. Target sentence: Guarda il paziente! L’infermiera lo ACC.MASC.SG. cura
la ferita. “Look at the patient! The nurse him heals the wound.”
Child 09: “La dottoressa cura la ferita” non è giusto. Si dice “la dot-
toressa cura la mano.” [“The female doctor heals the wound” is not
right. You have to say “The female doctor heals the hand.”]

We gave 1 point if participants corrected a sentence (e.g., LO chiama, not
LA chiama “calls him, not calls her,” after the target structure in Example 1a).
The participants scored 2 points if they referred explicitly to relevant form–
function relations such as the incorrect mapping between a third person sin-
gular and a plural subject as in Example 2a, the impossibility of using an ac-
cusative masculine clitic to refer to a female discourse referent as in Example
2b, or the use of accusative clitics for direct objects as in Example 2c.

Example 2

a. Target sentence: Gli infermieri cura PRES.3SG. il malato. “The nurses
heals the sick.”
Child 13: Dice “cura,” deve essere “curano” perché sono tanti, plurale.
[She says “heals,” it must be “heal” because they are many, plural.]

b. Target sentence: Guarda la studentessa! Lo studente lo ACC.MASC.SG.

tocca. “Look at the female student! The male student hits him.”
Child 14: È una femmina e deve essere “LA tocca.” [It is a female and
it should be “hits HER.”]

c. Target sentence: Guarda il gelataio! La cuoca lo ACC.MASC.SG. prepara
la cena. “Look at the ice-cream man! The cook prepares him the
dinner.”
Child 20: ha detto “LO prepara,” perché sennò prepara l’uomo e non la
cena. [She said “prepares HIM,” because otherwise, (she) prepares the
man and not the dinner.]

As Examples 2a, 2b, and 2c show, some participants provided both a cor-
rection and an explanation. In these cases, the occurrence of the explanation
was sufficient for ascribing 2 points to the item. The distinction between 1 point
and 2 points in the explanation score was meant to reflect the distinction be-
tween correcting and explaining, which corresponded to two different degrees
of refinement of verbalization of syntactic awareness, with explanation being
associated with a higher degree of awareness than correction since it involved
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Torregrossa, Eisenbeiß, and Bongartz Boosting Bilingual Metalinguistic Awareness

knowledge of metalanguage (cf. our literature review). The first author and
a student assistant independently coded the participants’ explanation scores.
A Cronbach’s interrater reliability analysis revealed substantial interrater
agreement, with an alpha amounting to .91.

Statistical Analyses
For the statistical analysis of the Likert scores, we used R (R Core Team, 2015)
and lme4 (Bates et al., 2015) to fit a series of linear mixed-effects models,
each related to one (or more) of the predictors of interest in our investigation.
For each model, we considered the Likert scores (from 1 to 5) for ungram-
matical sentences as the dependent variable. In the first model, we used the
type of task (Italian one-sentence task, Italian two-sentence task, and bilingual
two-sentence task) as a fixed effect, choosing the Italian one-sentence task as
the reference level. There is some debate as to whether it is advisable to run
linear mixed-effects models with Likert scales as outcome variables, given that
the outcome is ordinal and not continuous (e.g., Norman, 2010). Therefore, we
also modeled the data related to the first model by using an ordinal logistic
regression. In the second model, the predictor was the interaction of type of
task with the participants’ syntactic processing abilities, whereas in the third
model, the predictor was the interaction of type of task with length of expo-
sure to Italian. In the fourth model, we used the interaction of type of task with
type of structure as a predictor, choosing the Italian one-sentence task and
subject–verb agreement as reference levels. However, we must note that for
each structure, the number of ungrammatical items was low across all tasks,
especially in the Italian one-sentence task and the bilingual two-sentence task
(which included two ungrammatical structures of each type). Therefore, the
results of the analysis related to the fourth model should be taken with cau-
tion. For all four models, we fit the models with random slopes for participants
using a maximal random effects structure and random intercepts for items un-
less convergence issues arose. We chose an alpha level of .05 to determine
statistical significance. We used partial eta squared for effect sizes. In order to
interpret the effect sizes, we referred to Cohen’s (1988) benchmarks, with a
partial eta squared of .0099 indicating a small effect, a partial eta squared of
.0588 indicating a medium effect, and a partial eta squared of .1379 indicating
a large effect (see also Richardson, 2011). In order to identify relevant pairwise
contrasts whenever needed, we used the function emmeans in the emmeans R
package (Lenth, 2020).

For the analysis of the explanation scores, we used nnet (Venables
& Ripley, 2002) to perform a multinomial logistic regression for the
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Torregrossa, Eisenbeiß, and Bongartz Boosting Bilingual Metalinguistic Awareness

explanation task with its possible values of 0, 1, and 2 as our outcome vari-
able and type of task (Italian one-sentence task, Italian two-sentence task, and
bilingual two-sentence task), type of structure (subject–verb agreement, clitic-
gender, clitic-number, and clitic-case), the participants’ syntactic processing
abilities in Italian, length of exposure to Italian, and age as predictor variables.
We mean-centered the variables participants’ syntactic processing abilities in
Italian, length of exposure to Italian, and age in order to make the intercept
more interpretable. In multinomial logistic regression models, the estimates
refer to log odds ratios. We chose the score 0 as the reference level of the
outcome variable.3 The main idea in carrying out a multinomial logistic re-
gression is to model the probability of a categorical outcome variable (with
three or more levels, as in our case) as a linear combination of the predictor
variables.4 For this model, we calculated marginal R2 for effect size.

Results

Background Questionnaires and Sentence Repetition Task
Table S2.1 in Appendix S2 in the Supporting Information online provides a
general overview of the participants’ profile in terms of dominance of exposure
in Greek or Italian. Overall, the participants appeared to be Greek-dominant
in their home language history as well as in their current language use. By
contrast, they were Italian-dominant in their literacy practices outside school.
Table S2.1 in Appendix S2 in the Supporting Information online also reports
the descriptive statistics related to the participants’ length of exposure to Ital-
ian and the scores that they obtained in the SRT. For their SRT scores, the
participants exhibited a relatively high degree of accuracy, with the worst re-
sult corresponding to a score of 18 (out of 28), indicating correct repetition of
almost 65% of syntactic structures. Table S2.2 in Appendix S2 in the Support-
ing Information online reports the correlation matrix between the participants’
age, length of exposure to Italian, and SRT scores that we used to determine
potential multicollinearity among the predictors of the models that we used for
the analysis.

Metalinguistic Awareness Tasks
Likert Scores
The violin plot in Figure 3 shows the distribution of the Likert scores assigned
to ungrammatical sentences across the three tasks. The mean for the Likert
scores was 1.66 (SD = 1.21) for the Italian one-sentence task, 1.51 (SD =
1.00) for the Italian two-sentence task, and 1.41 (SD = 0.94) for the bilingual
two-sentence task.
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Torregrossa, Eisenbeiß, and Bongartz Boosting Bilingual Metalinguistic Awareness

Figure 3 Violin plot of the Likert scores assigned to ungrammatical sentences across
the three tasks (Italian one-sentence task, Italian two-sentence task, bilingual two-
sentence task) with individual data points with jitter on top of it. MAT1 = monolingual
Italian one-sentence task; MAT2 = monolingual Italian two-sentence task; MAT3 =
bilingual Greek–Italian two-sentence task.

Table 1 Parameters of the linear mixed-effects analysis concerning the Likert scores
assigned to ungrammatical sentences for type of task (Italian one-sentence task, Italian
two-sentence task, bilingual two-sentence task)

Fixed effects b SE 95% CI df t p

Intercept 1.64 0.16 [1.33, 1.95] 34.89 10.06 <.001
Type of task [MAT2] −0.12 0.11 [−0.33, 0.08] 37.94 −1.15 .260
Type of task [MAT3] −0.23 0.11 [−0.45, −0.02] 39.86 −2.09 .043

Note. MAT2=monolingual Italian two-sentence task; MAT3= bilingual Greek–Italian
two-sentence task.

Research Question 1 concerned whether the activation of Greek in
the bilingual two-sentence task enhanced the participants’ ability to judge
ungrammatical sentences in Italian. Table 1 reports the statistical results for
each level of the fixed effect type of task (the Italian two-sentence task and the
bilingual two-sentence task) compared to the reference level (the Italian one-
sentence task).5 There was a significant effect of the bilingual two-sentence
task. The negative estimate indicated that in the bilingual two-sentence task,
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Torregrossa, Eisenbeiß, and Bongartz Boosting Bilingual Metalinguistic Awareness

Table 2 Parameters of the linear mixed-effects analysis concerning the Likert scores
assigned to ungrammatical sentences for type of task (Italian one-sentence task, Italian
two-sentence task, bilingual two-sentence task) and sentence repetition task scores

Fixed effects b SE 95% CI df t p

Intercept 1.62 0.16 [1.32, 1.93] 32.33 10.10 <.001
Type of task [MAT2] −0.17 0.11 [−0.38, 0.04] 31.51 −1.54 .130
Type of task [MAT3] −0.27 0.11 [−0.48, −0.06] 38.33 −2.47 .020
Sentence repetition task −0.28 0.14 [−0.56, −0.01] 7.14 −1.96 .090
Type of task [MAT2] × SRT 0.18 0.11 [−0.02, 0.39] 34.75 1.72 .090
Type of task [MAT3] × SRT 0.32 0.10 [0.13, 0.52] 34.12 3.14 .003

Note. MAT2=monolingual Italian two-sentence task; MAT3= bilingual Greek–Italian
two-sentence task; SRT = sentence repetition task.

the participants tended to assign lower scores to ungrammatical sentences than
in the Italian one-sentence task. We found no effect of the Italian two-sentence
task. The partial eta squared of the effect of type of task was .09, which is
a medium effect. The same pattern of results emerged when we modeled the
data using ordinal logistic regression (see our discussion below and the results
presented in Appendix S5 in the Supporting Information online).

Research Question 2 concerned how the benefits of the activation of Greek
in the judgment of ungrammatical sentences in Italian related to the partici-
pants’ syntactic processing abilities in Italian. Specifically, we were interested
in understanding whether the benefits of the activation of Greek in the bilingual
two-sentence task varied with the participants’ syntactic processing abilities as
measured by the SRT.6 The results of the linear mixed-effects analysis reported
in Table 2 revealed that there was a significant lower-order effect of the bilin-
gual two-sentence task, indicating that, in the bilingual task, the participants
tended to assign lower scores (negative estimate) to ungrammatical sentences
than they did in the Italian one-sentence task (when the SRT was at its mean
value). The significant interaction of the bilingual two-sentence task with the
SRT suggested that the difference between the Likert scores assigned to un-
grammatical sentences in the Italian one-sentence task and in the bilingual two-
sentence task tended to be more pronounced among the participants with lower
syntactic processing abilities (see Figure 4). In other words, the activation of
Greek in the bilingual two-sentence task seemed to enhance the participants’
ability to judge ungrammatical sentences in Italian, especially among the par-
ticipants with more reduced syntactic processing abilities in Italian. The partial
eta squared of both the effect of type of task and the effect of the SRT was .13,
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Torregrossa, Eisenbeiß, and Bongartz Boosting Bilingual Metalinguistic Awareness

Figure 4 Linear regression lines related to the effect of syntactic proficiency
(mean-centered sentence repetition task score in the x-axis) on the Likert scores asso-
ciated with ungrammatical sentences across the three tasks (Italian one-sentence task,
Italian two-sentence task, bilingual two-sentence task). Shaded areas indicate the 95%
confidence regions. The figure was created by using the function ggplot of the ggplot2
package (Wickham, 2016). MAT1 = monolingual Italian one-sentence task; MAT2 =
monolingual Italian two-sentence task; MAT3 = bilingual Greek–Italian two-sentence
task.

which corresponds to a medium effect. The partial eta squared of the interac-
tion between type of task and the SRT scores was .21, which is a large effect.

Research Question 3 concerned whether the benefits of the activation of
Greek in the bilingual two-sentence task varied based on the participants’
length of exposure to Italian.7 The results of the linear mixed-effects analysis
reported in Table 3 did not show any significant effect. The partial eta squared
of the effect of type of task was .11 (a medium effect), the partial eta squared
related to the effect of length of exposure to Italian was .01 (a small effect).
However, the partial eta squared of the interaction of type of task and length of
exposure was .32 (a large effect).

Finally, Research Question 4 asked whether the benefits of the activation of
Greek in the bilingual two-sentence task could be observed with all syntactic
structure or just some of them. The model and the results are reported in
Table S6.1 of Appendix S6 in the Supporting Information online. The linear
mixed-effects analysis showed a significant lower-order effect of type of
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Torregrossa, Eisenbeiß, and Bongartz Boosting Bilingual Metalinguistic Awareness

Figure 5 Violin plots of the distribution of Likert scores assigned to ungrammatical
sentences across the three tasks (Italian one-sentence task, Italian two-sentence task,
bilingual two-sentence task) and the four types of structures (subject–verb agreement,
number, gender, and case marking on clitics). The black dots indicate the mean value
for the Likert scores. SV = subject–verb; MAT1 = monolingual Italian one-sentence
task; MAT2=monolingual Italian two-sentence task; MAT3= bilingual Greek–Italian
two-sentence task.

structure (incorrect case-marking) only, indicating that in the Italian one-
sentence task, the participants tended to assign higher scores (positive
estimate) to ungrammatical sentences exhibiting incorrect case marking on
clitics than to ungrammatical sentences exhibiting incorrect subject–verb
agreement (the reference level of the corresponding variable). The emmeans
analysis revealed that the Likert scores that the participants assigned to
sentences exhibiting incorrect number marking on clitics tended to be higher
in the Italian two-sentence task than in the bilingual two-sentence task, and
the ones that they assigned to sentences exhibiting incorrect case marking
on clitics tended to be higher in the Italian one-sentence task than in the
Italian two-sentence task and the bilingual two-sentence task (see Table S6.2
in Appendix S6 in the Supporting Information online, where we have reported
all pairwise comparisons). Figure 5 also illustrates these contrasts.

For the model reported in Table S6.1 in Appendix S6 in the Supporting
Information online, the partial eta squared of the effect of type of task was
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Torregrossa, Eisenbeiß, and Bongartz Boosting Bilingual Metalinguistic Awareness

.13, the partial eta squared of the effect of type of structure was .20. and the
partial eta squared of the effect of the interaction of type of task with type of
structure was .02. These are considered to be medium, large, and small effects,
respectively.

Explanation Scores
The aim of the multinomial logistic regression analysis for the participants’
explanation scores was to investigate how far the activation of Greek in the
bilingual two-sentence task enhanced the participants’ ability to explain the er-
rors contained in the ungrammatical sentences in Italian, considering the role
of the participants’ syntactic processing abilities, length of exposure to Italian,
age, and type of syntactic structure. As in the case of the analysis of the Lik-
ert scores, we considered the results of the analysis related to the effect of the
type of structure as not conclusive. Therefore, we decided to report the anal-
ysis related to all predictors in Table S7.1 in Appendix S7 in the Supporting
Information online, whereas the analysis reported below does not account for
the role of type of structure.

Table 4 reports the results of our multinomial logistic regression analy-
sis for each predictor. Overall, the prediction capacity of the model results
reported in Table 4 was 73% and its adjusted R2 (calculated by using the
function r2_mcfadden of the R package performance; Lüdecke et al.,
2021) was .16. The log odds of providing an explanation scored as 1
(vs. explanation scored as 0) and explanation scored as 2 (vs. explanation
scored as 0) significantly increased by 0.60 and 0.71, respectively, when we
compared the Italian one-sentence task to the bilingual two-sentence task. In
contrast, the coefficients associated with the Italian two-sentence task were not
significant in either cases. Figure 6 plots the predicted probabilities for each
category (0, 1, and 2) across the three types of tasks (the Italian one-sentence
task, the Italian two-sentence task, and the bilingual two-sentence task). With
the bilingual two-sentence task, there was a clear decrease in the probability of
observing an explanation score of 0, and as a consequence, a relative increase
in the probability of observing a score of 1 or 2.

Furthermore, Table 4 shows that a one-unit increase in the variable SRT
was associated with a significant increase in the log odds of providing an ex-
planation scored as 1 (vs. explanation scored as 0) and an explanation scored
as 2 by 0.78 and 0.61, respectively. There was also a significant increase in the
log odds of providing an explanation scored as 2 (vs. explanation scored as 0)
by 0.70 if a participant’s age increased by one unit. Finally, we observed a sig-
nificant decrease in the log odds of providing an explanation scored as 1 (vs.
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Torregrossa, Eisenbeiß, and Bongartz Boosting Bilingual Metalinguistic Awareness

Table 4 Parameters of the multinomial logistic analysis concerning the explanation
scores associated with ungrammatical sentences for type of task (Italian one-sentence
task, Italian two-sentence task, bilingual two-sentence task), participants’ age, score in
the sentence repetition task, and length of exposure to Italian

Predictors Explanationa Log OR 95% CI SE pb

Intercept 1 1.58 [1.21, 1.95] 0.19 <.001
2 −0.20 [−0.69, 0.29] 0.25 .430

Type of task [MAT2] 1 −0.13 [−0.59, 0.33] 0.23 .570
2 0.09 [−0.50, 0.69] 0.30 .760

Type of task [MAT3] 1 0.60 [0.04, 1.16] 0.29 .036
2 0.71 [0.01, 1.41] 0.36 .046

Sentence repetition task 1 0.78 [0.57, 0.99] 0.11 <.001
2 0.61 [0.33, 0.89] 0.14 <.001

Length of exposure (Italian) 1 −0.32 [−0.56, −0.09] 0.12 .007
2 −0.20 [−0.50, 0.11] 0.16 .200

Age 1 0.01 [−0.24, 0.26] 0.13 .940
2 0.70 [0.39, 1.01] 0.16 <.001

Note. The reference category for comparing MAT2 and MAT3 was the monolingual
Italian one-sentence task. MAT2 = monolingual Italian two-sentence task; MAT3 =
bilingual Greek–Italian two-sentence task; OR= odds ratio. aA value of 1 indicates that
an explanation scored as 1 was compared to a baseline explanation scored as 0; a value
of 2 indicates that an explanation scored as 2 was compared to a baseline explanation
scored as 0. bCalculated using the Wald test.

explanation scored as 0) by 0.32 if a participant’s length of exposure to Italian
increased by one unit.

Discussion

Differences Between Monolingual and Bilingual Modes
The first result emerging from our study was that the participants tended to
rate ungrammatical sentences with higher Likert scores in the monolingual
one-sentence syntactic awareness task compared to the bilingual two-sentence
task. In other words, the activation of Greek in the bilingual two-sentence task
boosted the participants’ sensitivity to the ungrammaticality of sentences in
Italian. The positive effect of the bilingual task was also visible in the partic-
ipants’ ability to explain grammar errors. Crucially, we did not find the same
effects when we compared the rating of ungrammatical sentences in the Italian
two-sentence task with the rating in the Italian one-sentence task.
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Torregrossa, Eisenbeiß, and Bongartz Boosting Bilingual Metalinguistic Awareness

Figure 6 Predicted probability plot for each outcome category of the explanation score
(0, 1, 2) across the three types of tasks (Italian one-sentence task, Italian two-sentence
task, bilingual two-sentence task). The plot was created using the effects package (Fox
& Hong, 2009) based on the lattice library (Sarkar, 2008). MAT1=monolingual Italian
one-sentence task; MAT2 = monolingual Italian two-sentence task; MAT3 = bilingual
Greek–Italian two-sentence task.

Therefore, our study suggests that the participants’ sensitivity to ungram-
maticality benefits from the activation of Greek more than from the mere oc-
currence of two sentences in the task. Both the Italian two-sentence task and the
bilingual two-sentence task were supposed to enhance the participants’ sensi-
tivity to form–function relationships. However, they did this in different ways.
While the Italian two-sentence task activated the grammatical alternative to
an ungrammatical sentence, the bilingual two-sentence task encouraged the
participants to reflect, in a more or less explicit way, upon differences and sim-
ilarities between their two languages. Therefore, in the bilingual task, the com-
parison between grammatical and ungrammatical sentences operated at a more
abstract level, involving metalinguistic representations that are possibly shared
between the two languages: The participants seemed to be able to connect the
metalinguistic representation of a linguistic structure in Italian to the corre-
sponding metalinguistic representation in Greek. This crosslinguistic sharing
of metalinguistic awareness was visible at all levels of awareness and depth
of processing considered in our study, that is, error identification, correction,
and explanation. Following Leow (2015), we argued that error correction and
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Torregrossa, Eisenbeiß, and Bongartz Boosting Bilingual Metalinguistic Awareness

explanation involve more explicit knowledge than error identification due to
verbalization. Furthermore, error explanation requires a deeper level of pro-
cessing since it involves the use of metalanguage.

Overall, our study suggests that metalinguistic representations can be
shared across a bilingual’s two languages. A similar conclusion has been
reached in previous studies based on correlational analyses between measures
of metalinguistic awareness in children’s L1 and L2. Our study adds to the pre-
vious literature by establishing a causal (rather than correlational) inference
between metalinguistic abilities in a bilingual’s two languages. The compar-
ison between tasks in monolingual and bilingual mode was crucial for us to
draw this causal inference.

Effects of Syntactic Processing Abilities
Another finding that emerged from our study is that the positive effects related
to the activation of Greek on the participants’ syntactic awareness in Italian
were mediated by their syntactic processing abilities in Italian. The partici-
pants with lower syntactic processing abilities exhibited the greatest improve-
ment in their syntactic awareness when Greek was activated compared to when
they performed the task in a monolingual mode (the Italian one-sentence and
two-sentence tasks). The pattern observed in Figure 4 suggests that when per-
forming the task in a bilingual mode, the participants with lower syntactic pro-
cessing abilities caught up with their peers with higher processing abilities.

The participants’ syntactic processing abilities in Italian affected the extent
to which they were accurate in their correction and explanation of sentence un-
grammaticality (see Table 4; see also Phillips & Ehrenhofer, 2015; Pearl, 2022,
for a more general discussion on the impact of processing abilities on children’s
language acquisition). This result is in line with Karmiloff-Smith’s (1992)
observation that children’s metalinguistic representations rely on successful
acquisition of the corresponding structures (see also Altman et al., 2018;
Bialystok, 2001; Duncan et al., 2009). However, we observed no lower-order
effect of participants’ syntactic processing abilities in the analysis related to
how the interaction of the activation of Greek with the participants’ syntac-
tic processing abilities in Italian affected their judgment of ungrammatical
sentences (see Table 2). The observation that we found an effect of syntactic
processing abilities only in association with the more explicit part of the task
(i.e., explanation) suggests that more elaborate metalinguistic awareness abil-
ities, that is, abilities requiring the highest degree of awareness, were more
sensitive to the participants’ syntactic processing abilities than less elaborate
ones, that is, abilities involving lower degrees of awareness.
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Torregrossa, Eisenbeiß, and Bongartz Boosting Bilingual Metalinguistic Awareness

Effects of Age and Length of Exposure
The participants’ explanation abilities were affected by their age, too. In partic-
ular, age played a significant role in the transition from correcting structures to
explaining the reason behind the ungrammaticality of structures. This suggests
that the creation of the most elaborate metalinguistic representations requires
children to attain a certain degree of cognitive maturity related to increasing
age (D’Souza & Filippi, 2017; Karmiloff-Smith, 1992).

As for the impact of length of exposure to the school language (Italian)
on the participants’ metalinguistic abilities, we expected to find similar results
as the ones emerging from the analysis of the participants’ syntactic process-
ing abilities: The emergent bilinguals who participated in our study (i.e., with
a more reduced exposure to the home language and allegedly lower syntactic
processing abilities in it) should have benefitted the most from the activation of
Greek. Contrary to our hypothesis, we did not find any effect of the interaction
of the activation of Greek with the participants’ length of exposure to Italian
on their ability to judge ungrammatical sentences in Italian (see Table 3). More
surprisingly, we observed that the participants with more reduced language ex-
posure to Italian provided more corrections to ungrammatical sentences com-
pared to the participants with greater exposure. Our study did not allow us to
draw any conclusion about why this was the case. At a very speculative level,
we propose that the mechanisms underlying the creation of metalinguistic rep-
resentations may be different for earlier-onset learners compared to later-onset
learners. While earlier-onset learners rely on their syntactic processing abilities
for creating metalinguistic representations (through a process of redescription
as defined in our literature review), later-onset learners may rely more directly
on explicit declarative knowledge of grammatical rules “to bypass the increas-
ingly inefficient implicit mechanisms” (DeKeyser, 2000, p. 518). This would
explain why we observed the advantage of later-onset bilinguals in association
with error correction only, which reflects a more explicit knowledge than error
identification.

Effects of Syntactic Structure
We observed that the positive effect of the activation of Greek on the partici-
pants’ rating of ungrammatical sentences was modulated by the type of syntac-
tic structure. It should be mentioned again that this result should be interpreted
with caution given the low number of ungrammatical sentences for each struc-
ture. However, we noticed that the participants tended to perform better in the
bilingual metalinguistic task compared to the monolingual metalinguistic ones
(the Italian one-sentence and two-sentence tasks) when considering structures
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with respect to which Greek and Italian pattern similarly to each other (see the
judgment of number-marking errors in the bilingual two-sentence task opposed
to the Italian two-sentence task) or Greek is more transparent than Italian (see
the judgment of case-marking errors in the bilingual as opposed to the Italian
one-sentence task). We also observed better performance in the bilingual met-
alinguistic task in association with subject–verb agreement errors in Figure 5,
but it was not confirmed statistically (see Appendix S6 in the Supporting Infor-
mation online). These results are in line with what has been found in previous
literature (e.g., Chung et al., 2018; Hayashi & Murphy, 2013; Ramirez et al.,
2010; Zhang et al., 2010). By contrast, the gender system in Greek is not more
transparent than the Italian gender system, which may be due to the observed
syncretisms in the Greek clitic system (see Note 2) or to the fact that inflec-
tional endings on nominals conflate more information in Greek compared to
Italian (as explained in our Method section). This may be the reason why we
found no effect of the bilingual two-sentence task on the participants’ metalin-
guistic awareness related to incorrect gender marking on clitics.

It should be noted that the participants’ rating of sentences featuring case-
marking errors on clitics also benefited from the Italian two-sentence task even
if to a lesser extent compared to the bilingual two-sentence task. This may
be because the children in this study exhibited more difficulties with struc-
tures featuring case-marking errors on clitics compared to the other structures.
For instance, these structures were associated with the highest Likert scores
in the Italian one-sentence task (see Figure 5 and Table S6.1 in the Support-
ing Information online). Furthermore, we found a decrease in the likelihood
of observing the highest explanation score (a score of 2) with errors related to
case marking on clitics (see Table S7.1 in Appendix S7 in the Supporting In-
formation online). These results suggest that metalinguistic awareness related
to case marking in Italian was particularly vulnerable among the children who
participated in this study. This is in line with previous studies showing that
bilingual children may show some delay in the mastery of case morphology
(e.g., Schulz & Grimm, 2019). There has been no study on bilingual children’s
acquisition of case marking on clitics in Italian. However, some studies on
Italian L2 acquisition reveal that the distinction between accusative and dative
clitics is particularly difficult for learners to acquire (Santoro, 2007). There-
fore, the general difficulty associated with case marking on clitics may be the
reason why the participants’ metalinguistic abilities related to this structure
were boosted by both the explicit mention of the correct forms (in the Italian
two-sentence task) and the activation of Greek (in the bilingual two-sentence
task).
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Torregrossa, Eisenbeiß, and Bongartz Boosting Bilingual Metalinguistic Awareness

Implications
The results emerging from our study have clear pedagogical implications.
Across the literature, several studies have shown that bilingual pedagogies have
a positive effect on children’s literacy skills. In particular, children’s learning
the school language seems to be improved by schools’ including the children’s
home languages in classroom activities (see our literature review). In the con-
text considered in this paper, this would correspond to the use of Greek during
literacy activities in Italian given that the participants mostly spoke Greek out-
side school (see Appendix S2 in the Supporting Information online). The direct
observation of classroom routines was not the focus of our study. However, we
intended to show whether children’s metalinguistic reflections benefit from the
activation of their home language in a context outside the classroom, that is,
in a laboratory situation. Our results suggest that this is the case and are, thus,
consistent with previous studies having a stronger focus on education prac-
tices. Therefore, this study draws on bilingual education practices and, at the
same time, validates them, by showing that these practices are effective in other
contexts beyond the classroom. The psycholinguistic approach adopted in this
contribution has also allowed us to understand under which conditions the ac-
tivation of children’s home language is most effective. The findings related to
the interaction of the bilingual two-sentence task with the participants’ syn-
tactic processing abilities suggest that integrating children’s home language
during classroom activities may be particularly beneficial for bilinguals with
more reduced abilities in the school language. Notably, these children are not
necessarily the ones with a later onset to the school language (see the above
discussion on the effects of length of exposure and the correlation matrix in
Table S2.2 in Appendix S2 in the Supporting Information online).

Limitations and Future Directions

This study was the first one to show the positive effects of the activation of
children’s home language(s) in their syntactic awareness in the school lan-
guage(s). However, it should be considered as exploratory. First, the sample
of participants in the study was relatively small. This was mainly related to the
difficulty of gathering a set of representative speakers of the target population.
Furthermore, we made sure that the tasks were not too long (and boring) for
the children by including few (grammatical and ungrammatical) items for each
kind of structure. We hope that we will be able to replicate the results of this
study using a larger sample of participants, considering, for instance, similar
immersion language learning contexts as the one at issue here (e.g., French im-
mersion schools in Canada or Spanish immersion schools in the United States).
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We have made our research instruments available if other researchers are inter-
ested in conducting replication studies.

Our second remark concerns how far the findings of this study are gener-
alizable to other groups of bilingual children. First, the results shown in this
study might be related to the bilingual profile of the children who were rela-
tively balanced in their exposure to Greek and Italian. Furthermore, the results
might be related to the language combination: Greek and Italian are very simi-
lar to each other with respect to the morphosyntactic phenomena chosen for the
metalinguistic awareness task. Even in the domain of gender marking (which
is the one in which the two languages exhibit the greatest number of dissimilar-
ities), Greek and Italian are more similar to each other than to other languages
displaying no gender marking at all. Therefore, it remains to be seen whether
the same results would be found for language pairs with a larger typological
distance. Researchers should observe the same results if our hypothesis holds
true that the activation of children’s home language enhances crosslinguistic
metalinguistic reflections related to both similarities and differences between
the school and the home language.

Finally, we referred to the pedagogical implications of our results. How-
ever, we have provided no empirical evidence related to possible didactic im-
plementations of our hypotheses and their effects on children’s learning out-
comes. It would be interesting to investigate how children’s ability to rely on
the activation of their home language(s) while performing syntactic awareness
tasks related to the school language(s) varies based on the way in which chil-
dren are taught grammar. This kind of investigation would require triangulation
among classroom observations and experiments to assess children’s metalin-
guistic abilities such as the ones used in our study. Intervention studies foster-
ing children’s crosslinguistic reflections would also allow substantial progress
in this direction.

Conclusion

In our study, we investigated how far the activation of children’s home lan-
guage (Greek) enhanced their syntactic awareness abilities as assessed in the
school language (Italian). Furthermore, we analyzed to what extent the bene-
fits of activating the home language Greek were modulated by the participating
children’s syntactic processing abilities in and length of exposure to their
school language Italian, the type of syntactic structure, and the level of ex-
plicitness of the metalinguistic awareness task.

The main finding of the study is that the activation of Greek en-
hanced the participants’ metalinguistic abilities in Italian. This was the case

Language Learning 73:3, September 2023, pp. 683–722 712

 14679922, 2023, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/lang.12552, W

iley O
nline L

ibrary on [27/04/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Torregrossa, Eisenbeiß, and Bongartz Boosting Bilingual Metalinguistic Awareness

particularly for the participants with lower syntactic processing abilities in Ital-
ian. These findings are consistent with previous studies showing that metalin-
guistic representations can be shared across a bilingual’s two languages (e.g.,
Ke et al., 2021). However, our findings provide an original contribution to this
issue since they establish a causal rather than correlational relation between
the metalinguistic abilities in each language. Likewise, the result related to the
modulating effect of the participants’ syntactic processing abilities suggests
that the activation of children’s home language may have a scaffolding effect
on their reflections on the grammar of the school language. This is consistent
with research on education showing that emergent bilinguals’ literacy skills
benefit from including their home language(s) during classroom activities (e.g.,
Cummins, 2019).

The results related to the effect of length of exposure to Italian on the par-
ticipants’ metalinguistic abilities point to the need to conduct larger-scale stud-
ies. Likewise, we were not able to provide any conclusive evidence on whether
the positive effects of activating Greek were most visible in association with
syntactic structures for which Greek is more transparent than Italian since the
overall effect size of the interaction between type of task and type of structure
was small. More research is also needed to investigate how far the observed
positive effects of activating Greek on the participants’ metalinguistic abilities
in Italian is related to the typological proximity between the two languages.

As a final remark, we would like to reflect on the fact that previous stud-
ies have not always found a bilingual advantage in metalinguistic awareness
(Bialystok, 2001, and references in our literature review). Our investigation
suggests that this may be due to the fact that the administration of traditional
monolingual tasks did not account for the way in which metalinguistic repre-
sentations are formed in the bilingual mind (see our discussion in the literature
review). Traditional assessments may not have been able to provide the right
conditions for the emergence of any bilingual advantage. In this study, the use
of a bilingual metalinguistic awareness task appeared to be a more ecological
way to elicit metalinguistic judgments from bilingual children than traditional
forms of assessment have been.
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procedure. All materials that the authors have used and have the right to share
are available at https://osf.io/kfqy4 and http://www.iris-database.org. All pro-
prietary materials have been precisely identified in the manuscript.

Notes

1 Two learners’ questionnaires did not contain the relevant information related to the
age of onset of Italian. It is interesting to note that all the parents of the children
exposed to Italian at the age of 6 years (n = 6) declared that, when their child
entered school, Italian was introduced at home, too, with one or both parents
speaking Italian to the child regularly.

2 For gender-marking, the clitic system in Greek exhibits paradigmatic syncretism
(see Appendix S8 in the Supporting Information online for the full paradigm of
accusative and genitive/dative third person clitics in the two languages). As one of
the reviewers suggested, the occurrence of syncretisms within the clitic system of
each language may also affect the possibility of crosslinguistic sharing of syntactic
awareness in this domain. Furthermore, it should be noted that in general, the use of
clitics is acquired earlier in Greek than in Italian (Grohmann et al., 2012;
Theodorou & Grohmann, 2015; see also the Discussion section on the effect of
timing of acquisition on children’s syntactic awareness abilities).

3 The resulting R model was: m← multinom (explanation2 ∼ type of task + type of
structure + SRT + age + length of exposure, data =MAT), in which
“explanation2” results from the choice of the score 0 of our outcome variable as the
baseline. For our analysis, we followed the procedure described in the introduction
to multinomial logistic regression written by the Statistical Consulting Group at the
University of California at Los Angeles
(https://stats.idre.ucla.edu/r/dae/multinomial-logistic-regression; accessed July 20,
2020).

4 In principle, we could have modeled our data by using an ordinal logistic regression
given that the values corresponding to the explanation score could be ordered in
ascending order of accuracy (0 < 1 < 2). However, the Brant test for the full model
(as implemented in Schlegel & Steenbergen’s, 2020, study) indicated that our data
violated the proportional odds assumption (which is one of the main assumptions of
ordinal logistic regressions), χ 2(8) = 77.64, p < .001.

5 The resulting R model was: m1← lmer (likert ∼ 1 + type of task + (1+type of
task|participant) + (1|item), data =MAT_data, control = lmerControl(calc.derivs
= FALSE)).

6 The resulting R model was: m2← lmer (likert ∼ 1 + type of task * SRT +
(1+type of task*SRT|participant) + (1|item), data =MAT_data, control =
lmerControl(calc.derivs = FALSE)).
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7 The resulting R model was: m3← lmer (likert ∼ 1 + type of task * length of
exposure + (1+type of task*length of exposure|participant) + (1|item), data =
MAT_data, control = lmerControl(calc.derivs = FALSE)).
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