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Abstract

Late bilingual speakers immersed in a second language (L2) environment often experience
the non-pathological attrition of their first language (L1), exhibiting selective and reversible
changes in L1 processing and production. While attrition research has largely focused
on long-term residents in anglophone countries, examining changes primarily within a
single L1 domain, the present study employs a novel experimental design to investigate L1
attrition, alongside L2 acquisition, across three domains (i.e., the lexicon, syntax–pragmatics
interface, and prosody) in two groups of L1-English L2-Italian late bilinguals: long-term
residents in Italy vs. university students in the UK. A total of 112 participants completed
online tasks assessing lexical retrieval, anaphora resolution, and sentence stress patterns
in both languages. First, both bilingual groups showed comparable levels of semantic
interference in lexical retrieval. Second, at the syntax–pragmatics interface, only residents
in Italy showed signs of L1 attrition in real-time processing of anaphora, while resolution
preferences were similar between groups; in the L2, both bilingual groups demonstrated
target-like preferences, despite some slowdown in processing. Third, while both groups
showed some evidence of target-like L2 prosody, with residents in Italy matching L1-Italian
sentence stress patterns closely, prosodic attrition was only reported for residents in Italy in
exploratory analyses. Overall, this study supports the notion of L1 attrition as a natural
consequence of bilingualism—one that is domain- and experience-dependent, unfolds
along a continuum, and involves a complex (and possibly inverse) relationship between L1
and L2 performance that warrants further investigation.

Keywords: first language attrition; second language acquisition; late bilingualism; classroom-
based language learning; lexicon; syntax–pragmatics interface; prosody

1. Introduction
1.1. The Emergence of Attrition in Late Bilingualism

The study of first language (L1) attrition in late-sequential bilingualism has gained
significant momentum over the past four decades (Schmid, 2016). Instances of L1 at-
trition have been documented in various domains (for a comprehensive overview, see
Schmid & Köpke, 2019), including the lexicon (e.g., Linck et al., 2009; Schmid & Jarvis, 2014),
syntax and its interfaces (e.g., Tsimpli et al., 2004; Chamorro et al., 2016a), phonology and
phonetics (e.g., Mennen, 2004; van Maastricht et al., 2016; de Leeuw et al., 2018), and even
in the perception of emotions and emotionally-charged language, such as hate speech
(e.g., Kim & Starks, 2008; Zingaretti et al., 2024). It has been proposed that attrition can be
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understood as existing on a continuum, ranging from transient, online difficulties to more
permanent alterations in underlying linguistic representations (Schmid & Köpke, 2017a,
2017b, 2019). This study specifically investigates attrition in the form of selective changes
in real-time comprehension and production (reflecting processing difficulties rather than
the loss of linguistic representations), which we interpret as arising in our data as a natural
consequence of bilingualism, rather than being due to cross-linguistic influence (CLI) from
the L2. Importantly, the understanding of attrition effects on a continuum implies that
attrition effects can manifest at any stage of bilingual development, influenced by multiple
factors, including proficiency, length of residence, age of L2 onset, and the context of L2
acquisition—e.g., through immersion or classroom-based instruction (Schmid & Köpke,
2017a, 2017b; Kupisch et al., 2017; de Leeuw, 2017). Therefore, under this view, “every bilin-
gual is an attriter” (Schmid & Köpke, 2017a, 2017b). While this claim remains controversial,
space precludes a full discussion here (but see responses to Schmid & Köpke, 2017a). Cru-
cially, however, the implications for this study are that different types of bilingual speakers,
including both classroom-based and immersed bilinguals, can exhibit signs of attrition,
albeit to different degrees, and that susceptibility to attrition may vary across linguistic
domains. To explore this, the present research expands the typical scope of L1 attrition
research in late bilingualism by addressing three under-researched areas: (1) investigating
L1 attrition, alongside L2 acquisition, across multiple linguistic domains; (2) comparing
long-term residents in an L2-speaking country to classroom-based L2 learners in their L1
country; and (3) examining attrition with English as the L1.

1.2. Investigating L1 Attrition Alongside L2 Acquisition Across Multiple Domains

Much of the existing research has examined the attrition of linguistic domains in isola-
tion (cf. list of studies in 1.1., among others), possibly due to the lack of an “. . .agreed-upon
measuring stick” to compare different linguistic systems (Schmid & Köpke, 2009, p. 212).
Yet, investigating L1 attrition in multiple domains within the same study allows us to assess
whether different areas of language may be affected within the same individuals, and, if
so, to what degree. While doing so, in this study, we also aim to examine the relationship
between L2 acquisition and potential L1 attrition of the same linguistic properties by target-
ing three different domains: the lexicon, the syntax–pragmatics interface, and prosody. The
following sections review the relevant literature for each linguistic domain in turn.

1.2.1. The Lexicon

The lexicon is often considered the first and most “vulnerable” or “sensitive” do-
main to undergo attrition within a linguistic system (Schmid & Köpke, 2009, p. 211; cf.
Weinreich, 1953; Andersen, 1982; Weltens & Grendel, 1993; Köpke, 2002). There are at
least two reasons that make this assumption convincing: (a) the lexicon contains a con-
siderably larger number of items compared to, for instance, phonetic or morphological
systems, and (b) the network of lexical items is less interconnected than others (e.g., the
phonological inventory), thus being better able to tolerate change without yielding overall
restructuring (Schmid & Köpke, 2009). For bilingual speakers who have fully acquired
their L1 before learning an L2, lexical attrition can manifest itself as follows: disfluency,
by means of increased pauses, hesitations, repetitions, and self-corrections during speech
production (de Leeuw, 2007; Schmid & Jarvis, 2014); naming accuracy, in the form of
difficulties in retrieving precise words, leading to lexical substitutions, circumlocutions,
or semantic errors (Seliger & Vago, 1991; Jarvis, 2019); and lexical simplification, through
reduced lexical diversity and sophistication, with a reliance on high-frequency words
(Schmid & Jarvis, 2014).
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Understanding how bilingual lexical access is shaped by L2 proficiency and L2 immer-
sion is crucial for explaining which factors may contribute to L1 lexical attrition. A case in
point is the study by Linck et al. (2009), where L1-English-speaking learners of L2-Spanish
in immersion settings were compared with classroom-based learners of Spanish. Their
findings revealed that, after only three months, immersed learners produced fewer words
in their L1 (English) during a verbal fluency task, indicating reduced L1 accessibility, and
showed diminished sensitivity to L1 lexical interference in a translation-recognition task,
suggesting stronger L2 lexical–conceptual links and increased inhibition of the L1. These
results meet the predictions of two complementary frameworks: the Revised Hierarchical
Model (RHM) and the Activation Threshold Hypothesis (ATH).

On the one hand, the RHM (Kroll & Stewart, 1994) posits two separate lexicons for the
L1 and L2, connected at the conceptual level. In the early stages of L2 acquisition, learners
rely heavily on their L1 to access the meanings of L2 words, with strong links from L2
lexical items to L1 equivalents. As L2 proficiency increases, direct connections between
L2 words and concepts strengthen, reducing dependence on the L1. This developmental
trajectory predicts that less proficient bilinguals will be more sensitive to form-based
(lexical) interference, whereas more proficient bilinguals will exhibit greater sensitivity to
meaning-based (semantic) interference, as shown in Linck et al. (2009), as well as earlier
supporting studies (e.g., Talamas et al., 1999).

On the other hand, the ATH (Paradis, 1993, 2004, 2007) argues that mental repre-
sentations have activation thresholds that are lowered through frequent and recent use
and raised through disuse and inhibition. In bilinguals, this means that L1 items that are
used less frequently, especially when there is a more active and competing L2 counterpart,
become increasingly difficult to access and are more likely to undergo attrition. This is
particularly relevant in L2 immersion contexts, as shown in Linck et al. (2009), where
reduced L1 use and increased L2 activation enhance inhibitory control mechanisms, raising
the activation threshold for L1 words and contributing to slower lexical retrieval in the
L1. Further support comes from Baus et al. (2013), who found that after four months of
L2 immersion, bilinguals exhibited slower L1 lexical access, especially for low-frequency
words, likely due to increased inhibition of the L1.

In short, the evidence reviewed here highlights that bilingual lexical access is affected
by L2 proficiency levels and the context in which bilinguals operate. Specifically, links
between L2 words and concepts are thought to get stronger with increasing levels of L2
proficiency, and the L2 immersion context is found to facilitate L2 acquisition by enhancing
L1 inhibition. Ultimately, this results in enhanced lexical access in the L2 and, vice versa,
reduced lexical access in the L1. However, the extent to which lexical attrition can co-
occur alongside attrition in other linguistic domains within the same individuals remains
unexplored—a gap that the present study aims to address.

1.2.2. The Syntax–Pragmatics Interface

One of the main frameworks in the study of L1 attrition of syntactic phenomena is
the Interface Hypothesis (hereafter “IH”), put forth and refined over the years by Sorace
and colleagues (cf. Chamorro & Sorace, 2019, for an overview). Building on Chomsky’s
Minimalist Program (cf. Chomsky, 2000), initial work (e.g., Tsimpli et al., 2004) only
assumed a distinction between “narrow syntax” and “interface properties”, where the
latter are grammatical structures that carry semantic or pragmatic information, determined
by “interpretable” features. Later work (e.g., Sorace, 2005; Tsimpli & Sorace, 2006), on
the other hand, refines this view by distinguishing not just between narrow syntax and
interface properties, but between two types of interfaces: “internal” interfaces, i.e., those
between linguistic subcomponents (e.g., syntax and semantics), and “external” interfaces,
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i.e., those between a linguistic subcomponent (e.g., syntax) and other cognitive systems
(e.g., discourse). It is argued that external interface structures in particular lead to increased
optionality in production and interpretation.

Two accounts have been proposed to explain the selective vulnerability of (external)
interface structures under the IH: the “representational” account and the “processing”
account (cf. Sorace, 2011). The representational account, supported by studies such as
Tsimpli et al. (2004), proposes that attrition involves changes or restructuring in bilinguals’
underlying grammatical knowledge, particularly affecting external interface structures due
to interpretable features becoming optionally unspecified. For instance, Tsimpli et al. (2004)
examined attrition of null and overt subject pronouns in Greek and Italian speakers living
in an English-speaking environment. They found evidence that speakers tended to overuse
overt pronouns and misinterpret preverbal subjects, which, according to the authors,
is consistent with a representational restructuring of interpretable features like [topic-
shift] and [focus], rather than merely processing difficulties. The processing account, on
the other hand, proposes that it is bilinguals’ ability to process and integrate contextual
information, rather than their underlying grammatical representations, that is affected in L1
attrition. The latter account has been corroborated by studies in which L1-Spanish speakers
living in the UK were found to be affected by attrition exclusively at the external syntax–
pragmatics interface in overt subject pronoun interpretation (Chamorro et al., 2016a)—and
not at the syntax–semantics interface in direct object marking (Chamorro et al., 2016b)—
crucially only in online (eye-tracking) measures, but not offline (in a naturalness judgment
task). Chamorro et al. (2016a) interpret their results as evidence that attrition only affects
the ability to access knowledge, rather than knowledge representation itself. Under the
processing account, this is due to strained processing abilities when computing more
demanding properties at external interfaces; with regards to anaphora resolution, this
results in the selection of the most easily accessible antecedent (i.e., the subject), and,
consequently, in the attrition of overt subjects for speakers of L1-Greek and Italian (as in
Tsimpli et al., 2004).

Beyond the IH, structures at the syntax–pragmatics interface have been argued to
be vulnerable to CLI. Specifically, according to Hulk and Müller (Hulk & Müller, 2000;
Müller & Hulk, 2001), CLI occurs when there is partial structural overlap between lan-
guages; that is, when language A allows two possible syntactic interpretations for a struc-
ture, whereas language B only allows one. Such conditions may give rise to CLI, with
language B reinforcing one interpretation in language A. For example, non-null subject lan-
guages, like English, exclusively allow overt pronouns in finite clauses, while null-subject
languages, like Italian, regulate pronoun distribution according to discourse context (e.g.,
overt pronouns signal topic-shift, while null pronouns maintain topic continuity). Thus,
CLI is expected from the language with a single option (English) to the language with
multiple options (Italian), potentially leading bilinguals to overextend overt pronouns
(the option shared between the two languages) in Italian to contexts where null pronouns
would be favoured, but not vice versa. Conversely, CLI is not predicted in situations of
complete overlap or no overlap between the two languages.

However, based on evidence of overt pronoun overextension observed in speakers of
two non-null subject languages, in both bilingual adults (e.g., Bini, 1993; Margaza & Bel,
2006; Lozano, 2006; Guido Mendes & Iribarren, 2007; De Prada Pérez, 2009) and children
(e.g., Sorace et al., 2009; Michnowicz, 2015; and, more recently, Rodríguez-Ordóñez &
Sainzmaza-Lecanda, 2018; Bonfieni et al., 2019), CLI alone cannot fully account for attrition
phenomena in these cases. As already suggested by Sorace (2011, 2016), bilinguals’ process-
ing limitations at external interfaces are more likely responsible, given the increased cogni-
tive load associated with managing two active languages simultaneously, which impacts
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real-time integration of syntactic and pragmatic information. Nevertheless, there is coun-
terevidence challenging the IH, with studies demonstrating vulnerability to attrition not
only at external interfaces but also at internal interfaces, such as syntax–morphology in chil-
dren (e.g., Montrul & Yoon, 2019; Van Dijk et al., 2022) and syntax–semantics in adults (e.g.,
Cuza, 2010). Furthermore, attrition of narrow-syntax properties has also been documented
(e.g., Iverson, 2012; Domínguez & Hicks, 2016; Gürel, 2004; and, most recently, Baker, 2024),
which runs contrary to the predictions made by the IH. Sorace (2020, p. 3) acknowledges
these complexities, pointing towards the existence of “a continuum of conditions on syn-
tactic realisation, ranging from more ‘internal’ to more ‘external’”; yet, this reformulation
complicates the creation of clear empirical predictions (Hicks & Domínguez, 2020).

Overall, despite mixed evidence regarding whether interfaces alone are selectively
vulnerable to attrition, the existing research reviewed here highlights structures at the
syntax–pragmatics interface as particularly—though not exclusively—susceptible. To
better disentangle the effects of CLI from processing demands, it is therefore important
to test situations in which CLI would not be predicted. Thus, the present study aims to
address this gap by examining an external interface structure (i.e., anaphora resolution)
where CLI from the L2 (Italian, a null-subject language) to the L1 (English, a non-null subject
language) would not be expected (following Hulk & Müller, 2000; Müller & Hulk, 2001)
(see Section 1.5.2).

1.2.3. Prosody

An intriguing yet underexplored area is that of prosodic attrition, specifically with
regard to intonation. While some studies have examined L1 attrition in terms of pro-
nunciation, often measured through accent ratings (e.g., Mennen, 2004), relatively few
have investigated prosodic features considered to involve grammatical knowledge rather
than phonetic accuracy. In particular, languages are known to differ in the way they use
prominence—also known as sentence stress—to signal differences between “new” and “given”
words or phrases within an utterance (Bolinger, 1972; Ladd, 1980; Swerts et al., 2002). In En-
glish (and the Germanic languages generally), it is common to “deaccent” repeated words (e.g.,
Nooteboom & Terken, 1982; Horne, 1990; Hirschberg, 1993). Compare the following sentences:

(1) a. Alex never received a letter.
b. The candidates were notified by letter, but Alex never received a letter.

In (1a), the main sentence stress would normally be placed on letter, but in the sec-
ond clause of (1b), we would expect it to occur on received, avoiding a sequence of two
clauses both ending in stressed letter. This deaccenting is rarely found in most comparable
contexts in the Romance languages, including Italian and Romanian (e.g., Ladd, 2008),
Catalan and Spanish (e.g., Cruttenden, 1993), and French (e.g., Gussenhoven, 2004), and
such “information structure” effects are often conveyed by changes of word order (such as
right-dislocation, clefting, fronting, etc.). There is clear experimental evidence for this dif-
ference between Germanic and Romance languages (e.g., Swerts et al., 2002; Swerts, 2007),
which has been shown to be subject to bidirectional prosodic transfer in L2 speakers (e.g.,
van Maastricht et al., 2016).

Specifically, van Maastricht et al. (2016) conducted a large-scale study involving 124
participants to examine bidirectional intonational transfer in a functional context. The
study included L1-Dutch learners of L2-Spanish, L1-Spanish learners of L2-Dutch, and
L1-Dutch and L1-Spanish control groups. Acoustic analyses of pitch accents revealed
that both learner groups exhibited prosodic transfer from their L1 to their L2 while also
acquiring L2 intonation patterns, with higher proficiency correlating with more “native-
like” L2 intonation (cf. Swerts & Zerbian, 2010; Reichle & Birdsong, 2014). At the same
time, both L2-Dutch and L2-Spanish learners showed evidence of transferring pitch accent
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features from their L2 back to their L1, which was a surprising finding given that these
were classroom-based learners who had only started learning the L2 at university, had at
most six years of L2 experience, and used the L2 only sporadically.

The study by van Maastricht et al. (2016) provides evidence of bidirectional prosodic
transfer and suggests that L1 prosodic attrition can occur even among classroom-based
learners with moderate proficiency and limited L2 experience. Nevertheless, the extent to
which prosodic attrition can manifest alongside attrition in other linguistic domains within
the same speakers remains to be seen—an issue the current study seeks to investigate.

1.3. Comparing Long-Term Residents to Classroom-Based Learners

L1 attrition research has primarily focused on long-term immersed bilinguals who
have lived in an L2-dominant environment for extended periods (e.g., Gürel, 2004; Tsimpli
et al., 2004; Kaltsa et al., 2015; Chamorro et al., 2016a, 2016b; Gargiulo, 2020). However, less
attention has been given to instructed bilinguals, who acquire and use the L2 extensively
in formal educational settings while remaining in an L1-dominant environment. Despite
maintaining frequent L1 use, these bilinguals still experience language co-activation and
cross-linguistic influence (Schmid & Köpke, 2017a), raising the question of whether im-
mersion and L1 disuse are necessary conditions for attrition effects to emerge, or whether
linguistic competition alone can drive changes in the L1 (Yılmaz & Schmid, 2018).

Some key differences in the input that L2 learners typically receive in immersive
versus classroom-based contexts also need to be acknowledged. First, immersed bilinguals
typically receive a greater quantity of L2 input and, in turn, reduced L1 input compared
to instructed bilinguals. Second, the quality of the input that immersed bilinguals receive
tends to be richer and more naturalistic, encompassing varied registers and interactional
contexts, in contrast to the often simplified or formal input encountered in L2 classrooms.
Third, immersed bilinguals are more likely to be L2-dominant, while classroom-based learn-
ers are generally L1-dominant. Finally, immersed bilinguals are more likely to attain higher
L2 proficiency than their instructed counterparts. All of these factors have been argued to
increase the likelihood of L1 attrition (cf. Schmid & Cherciov, 2019, for an overview).

Although some studies have now documented L2 influence on the L1 even in in-
structed contexts (e.g., Kecskes, 1998; Kecskes & Papp, 2000, 2003; Cenoz, 2003; Cook, 2003;
Długosz, 2021; Requena & Berry, 2021), relatively few studies have directly compared
bilinguals in different input contexts. To our knowledge, the first to make this direct
comparison were Linck et al. (2009), who examined lexical retrieval in immersed vs.
instructed L1-English L2-Spanish bilinguals, reporting reduced L1 lexical access in immer-
sion but no attrition-like effects in the instructed group (see Section 1.2.1). More recently,
Martín-Villena (2023) examined advanced L1-Spanish L2-English bilinguals receiving fre-
quent L2 exposure in a formal instructed setting in Spain. The study compared their
production, interpretation, and processing of third-person singular subject referring expres-
sions with that of immersed bilinguals in the UK and Spanish functional monolinguals.
The results revealed that instructed bilinguals exhibited increased use of overt pronouns
in topic continuity contexts, aligning with patterns previously reported in L1 attrition
research (see Lozano, 2009; Martín-Villena & Lozano, 2020). Furthermore, the study found
that both instructed and immersed bilinguals differed from functional monolinguals in
their interpretation and processing of overt pronouns, suggesting that L1 attrition, at
least at the syntax–pragmatics interface, can occur even in bilinguals who remain in an
L1-dominant environment.

Given the limited research directly comparing bilinguals in different input contexts,
further investigation is needed to determine whether attrition-like changes in instructed
bilinguals parallel those of immersed bilinguals, and whether said changes may manifest
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across linguistic domains. By directly comparing immersed and instructed bilingual groups
in terms of lexicon, syntax–pragmatics interface, and prosody, this study offers a novel
design that enables a more nuanced understanding of the role of input in L1 attrition
across domains.

1.4. Examining Attrition in L1-English

Despite extensive research on L1 attrition, relatively few studies have examined at-
trition in L1-English speakers. One possible reason for this gap is the global status of
English as a prestigious lingua franca (cf. Crystal, 2012; Jenkins et al., 2018). L1-English
speakers, even when residing in foreign-language environments, often continue to use their
L1 regularly for communication, work, and social interaction. Additionally, widespread
English-language media and the prevalence of English-speaking expatriate communi-
ties may provide continued L1 exposure, potentially mitigating L1 attrition effects (cf.
Zingaretti & Spelorzi, 2021). However, despite the assumption that maintained L1 expo-
sure may result in less attrition, no clear or comprehensive conclusions can yet be drawn
regarding the precise relationship between frequency of L1 use and attrition due to a com-
plex interplay of external and individual factors, as well as methodological inconsistencies
and limitations (Schmid, 2019).

Nonetheless, some research has shown that L1-English speakers are not immune
to attrition, at least with regard to some linguistic domains. For instance, Porte (1999)
investigated English language teachers living in Spain and found that prolonged exposure
to “non-native” English (e.g., through teaching) led to changes in their L1, including
lexical borrowing, grammatical restructuring, and increased tolerance of L2-influenced
errors. Similarly, Dostert (2004) documented cases of English attrition among long-term
expatriates in Germany, with participants reporting lexical retrieval difficulties and fluency
issues when using their L1 in monolingual contexts. These studies suggest that even
speakers of a dominant global language can experience attrition-like effects, particularly
in contexts of reduced L1 input and increased L2 exposure. Attrition effects in L1-English
have also been identified at the phonetic level. Sučková (2020), for instance, examined
VOT in Anglophone expatriates residing in Czechia and found that their English phonetic
patterns had shifted under the influence of Czech. Specifically, expatriates produced shorter
VOTs for English voiceless plosives and exhibited increased prevoicing for voiced plosives,
indicating L2-induced phonetic changes. These findings align with broader evidence of
phonetic drift in L1 speakers immersed in an L2-dominant environment.

However, Gürel (2007) provides an important counterpoint, showing that syntactic
attrition in English may not occur as readily as lexical or phonetic changes. Comparing
L1-English speakers in Turkey to L1-Turkish speakers in North America, the study found no
conclusive evidence of syntactic restructuring in L1-English despite extensive L2-Turkish
exposure. The findings suggest that frequency of L1 use plays a crucial role: as predicted
by the ATH (Paradis, 2007; cf. Section 1.2.1), attrition is unlikely unless L1 contact is
significantly reduced.

Given these findings, further research is needed to explore how different linguistic
domains of L1-English are affected under varying levels of L2 exposure and L1 use. This
study contributes to the discussion by examining English L1 attrition across different
linguistic domains in bilingual speakers in immersed vs. instructed settings.

1.5. The Current Study

As outlined above, despite attrition being widely documented in separate language
domains, it is unclear whether multiple domains may be affected within the same individ-
uals, and, if so, to what degree. It is also unclear whether changes in the L1 are related
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to L2 acquisition within the same domain. Moreover, much of the existing research has
focused on long-term residents immersed in an English L2 environment. As such, whether
L2 speakers in other settings, such as classroom-based learners with English as their L1, are
also susceptible to attrition remains underexplored. Thus, the present research focuses on
examining attrition across the lexicon, syntax–pragmatics interface, and prosody in the L1
(English) and L2 (Italian) of two groups of late bilingual speakers: long-term residents in
Italy vs. university students in the UK. By analysing these two groups, we aim to investi-
gate not only how different L2-learning settings impact the L1 across different domains but
also what happens to the L2 in this process.

1.5.1. Research Questions

In this work, we aim to answer the following research questions (RQs):

1. Is evidence of L1 (i.e., English) attrition found in different groups of late L2 (i.e.,
Italian) speakers (i.e., long-term residents in Italy vs. university students in the UK)?
If so, does attrition affect the two groups to the same extent?

2. Does L1 attrition affect separate language domains (i.e., the lexicon, syntax–pragmatics
interface, and prosody) within the same individuals? If so, does attrition affect these
domains to different degrees1?

1.5.2. Predictions and Hypotheses

Given that the present study focuses on online instances of L1 attrition, specifically in
late bilingual adults (whose L1 was fully acquired before the onset of bilingualism), we put
forward the following predictions2 and associated hypotheses:

• Prediction 1: Assuming Schmid and Köpke’s (2017a, 2017b) contested claim that “every
bilingual is an attriter” (as discussed in Section 1.1), we expect evidence of L1-English
attrition for both groups, albeit to different degrees.

- Hypotheses: Following Schmid and Köpke’s (2017a, 2017b) continuum-based
model of attrition, we hypothesise that long-term residents in Italy may show
more extensive L1 attrition than university students learning Italian in the UK.
This prediction is based on differences in the quantity and quality of the input
the two groups receive, as well as likely differences in dominance and profi-
ciency (see participant characteristics in Section 2.1), which may favour attrition
in the immersed context over the instructed context, as discussed in Section 1.3.
Specifically, long-term residents in Italy may show not only slower processing
but also lower accuracy and greater divergence in preferences from L1 functional
monolinguals3 (i.e., controls) than university students in the UK in L1 compre-
hension/production. Attrition effects may, in turn, be more limited for university
students in the UK—e.g., showing only slower processing, but not necessarily
lower accuracy or highly divergent preferences from L1 controls in comprehension
and production tasks. However, the overall degree of L1-English attrition found
may be lower than that reported in previous research on L2-English speakers due
to the prestige and lingua franca status of English nowadays. This potentially
allows residents in Italy to access (and thus maintain) their L1 more easily, as well
as making it less stimulating for university students in the UK to practice and
better their L2, when compared to bilinguals of other L1s (e.g., L1-Italian, Spanish,
French, etc.) in anglophone countries or university students learning L2-English
in their respective L1 countries.

• Prediction 2: We expect that some4 domains will be more susceptible to L1 attrition
than others, with attrition anticipated to be more prominent in the lexicon compared
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to the syntax–pragmatics interface or prosody. However, differences are also expected
within these domains, depending on the group of speakers.

- Hypotheses: First, given that lexical access has consistently been shown to be one
of the most vulnerable domains in L1 attrition (see Section 1.2.1), lexical attrition
may be present in both bilingual groups; however, given that L2 immersion
contexts have been found to increase L1 inhibition (Linck et al., 2009) as well as
differences in input, lexical attrition may be more pronounced among long-term
residents in Italy. Second, based on the predictions of Sorace and Filiaci’s (2006)
IH, attrition at the syntax–pragmatics interface (i.e., in anaphora resolution) is
generally expected. However, based on Hulk and Müller’s (Hulk & Müller, 2000;
Müller & Hulk, 2001) assumptions of the directionality of CLI, attrition from
Italian to English is not predicted, since English permits only overt pronouns,
whereas Italian allows both overt and null forms conditioned by discourse (see
Section 1.2.2). Thus, while attrition due to CLI is not predicted, attrition driven by
processing demands may still remain possible, especially in the case of long-term
residents due to the likely increase in L1 inhibition and differences in input as a
result of L2 immersion. Third, given that residents in an L2-speaking country are
exposed daily to L1-like prosody in a range of communicative settings, the quality
and quantity of L2 input may gradually influence their L1 prosodic patterns. On
the other hand, classroom-based students in their L1-speaking country typically
receive more limited and formal input, and prosody is rarely a focus of explicit
instruction, making prosodic attrition less likely in this group.

2. Materials and Methods
2.1. Participants

Participants were recruited on social media platforms (e.g., Facebook, Twitter/X,
Instagram) and by word of mouth (at the University of Edinburgh, in other UK universities,
and elsewhere). A total of 112 participants were recruited, divided into the following:

1. University students in their final year of Italian studies at different UK universities,
born in the UK, and who grew up with English as their only L1—currently living in
the UK (n = 27).

2. Long-term residents in Italy, born in the UK, and who grew up with English as their
only L1—currently living in Italy after having emigrated there (and started learning
Italian) at sixteen years of age or older (n = 27).

3. L1-English controls, born and living in the UK and fluent in no other language aside
from English—with knowledge of an L2 at school level permitted, as long as it was
not deemed fluent (n = 31).

4. L1-Italian controls, born and living in Italy and fluent in no other language aside
from Italian—with knowledge of an L2 at school level permitted, as long as it was not
deemed fluent (n = 27).

Background information was collected through the Language Experience and Pro-
ficiency Questionnaire (Marian et al., 2007) administered via Qualtrics (Provo, UT). The
rest of the experiment was carried out on Testable (Rezlescu et al., 2020), where bilingual
participants were also asked to complete Amenta et al.’s (2021) LexITA vocabulary test to
assess their L2 proficiency levels, as well as a reading-span (Waters & Caplan, 1996) task
(in their respective L1s) to measure working memory capacity. Table 1 shows the main
characteristics of the four participant groups. As can be seen in Table 1, residents in Italy
scored markedly higher than university students in the UK on the LexITA vocabulary test
(M = 69.9 vs. M = 32.2), with this difference found to be statistically significant, according
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to Student’s independent samples t-test, t(52) = −6.68, p < .001. As group and proficiency
cannot be modelled together in the analyses (see Section 3), this between-group difference
in L2 proficiency is highlighted here, given its relevance for interpreting the findings (as
discussed in Section 4). It is also worth noting that the two groups differed significantly
in age, with residents being substantially older than students (M = 45.4 vs. M = 21.9), as
confirmed by Welch’s t-test (accounting for unequal variances), t(26.26) = −8.46, p < .001.
In contrast, no significant difference was observed in working memory scores measured by
the reading-span task (M = 49.7 vs. M = 46.4), as indicated by Student’s t-test, t(52) = −1.35,
p = .184. Both age and working memory were included as covariates in the analyses.

Table 1. Characteristics of the participant groups.

Characteristic University
Students

Long-Term
Residents

L1-English
Controls

L1-Italian
Controls

Number of Participants 27 27 31 27

Born in UK UK UK Italy

Living in UK Italy UK Italy

L1 English English English Italian

L2 Italian Italian N/A N/A

Gender a
♀= 24 ♀= 21 ♀= 17 ♀= 23
♂= 3 ♂= 6 ♂= 13 ♂= 4
8 = 0 8 = 0 8 = 1 8 = 0

Age (Years) M = 21.9 M = 45.4 M = 27 M = 28.2
SD = 1 SD = 14.4 SD = 6.2 SD = 7.9

Age of L2 Acquisition (Years) M = 17.6 M = 24 N/A N/A
SD = 1.3 SD = 7.7

Length of Residence in L2 Country (Years) b M = 0.1 M = 20.4 N/A N/A
SD = 0.3 SD = 14.1

L2 Proficiency Score c M = 32.2 M = 69.9 N/A N/A
SD = 24.1 SD = 16.6

Working Memory Score (Number Recalled) d M = 46.4 M = 49.7 M = 45.7 M = 47.7
SD = 9.8 SD = 8.3 SD = 10.7 SD = 5.5

a Gender is reported as follows: ♀(female), ♂(male), and 8(other/non-binary). b Two university students both
reported spending one year in Italy prior to testing; hence, the mean (M) and standard deviation (SD) have been
reported for students as well as long-term residents’ length of residence. c L2 proficiency scored as N words
correctly identified as being Italian words –2*N of non-words wrongly identified as Italian words (out of 90 words).
d Working memory scored as the number of correctly recalled to-be-remembered words (out of 60).

2.2. Materials
2.2.1. Lexicon: Translation-Recognition Task

To investigate the activation of L1 lexical information and access to L2 meaning,
Sunderman and Kroll’s (2006) translation-recognition task (TRT) was adapted from Spanish
to Italian for the purposes of this study. In brief, participants saw an L2 (Italian) word
followed by an L1 (English) word and had to judge whether the second word was the
correct translation of the first by pressing a button (cf. Section 2.3 for full procedural
details)5. The task included 120 trials for each participant, with 60 baseline trials (i.e., yes
trials) and 60 target trials (i.e., no trials). Half of the no trials included related (+) distractors
of three kinds (see Table 2 for an example):

1. Lexical neighbour (LN) distractors, where the second word presented (the L1 word;
e.g., “amber”) is similar to the first word (the L2 word; e.g., albero/”tree”) in form.
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2. Translation neighbour (TN) distractors, where the second word presented (e.g.,
“spree”) is similar in form to the correct L1 translation (e.g., “tree” for albero).

3. Semantic (S) distractors, where the second word presented (e.g., “leaves”) is similar
in meaning to the correct L1 translation (e.g., “tree” for albero).

Table 2. Illustration of the distractors for albero/”tree” used in the translation recognition task.

Italian English
Related (+) Unrelated (−)

LN+ TN+ S+ LN− TN− S−
albero tree amber spree leaves norms hirer agenda

Note. LN = lexical neighbour (distractor related orthographically to L2 word); TN = translation neighbour
(distractor related orthographically to L1 translation); S = semantic (distractor related in meaning to L1 translation).
Each participant saw only one of the six possible distractors for albero. Unlike the original task employed in
Sunderman and Kroll (2006), no grammatical class condition was included. Since the TRT engages both L1 and
L2, only bilinguals performed the task.

Following Sunderman’s (2013) recommendations, the remaining no trials included
unrelated (−) trials matched to the related (+) trials for length and frequency, with frequen-
cies retrieved from the WaCky corpora (Baroni et al., 2009), using ukWaC for English and
itWaC for Italian, respectively. The LN trials were controlled for onset code change and the
Levenshtein distance from the L2 word, whereas the TN trials were controlled for onset
code change and the Levenshtein distance from the L1 word (Levenshtein, 1966). Yes trial
items were created separately and matched to no trials for frequency and length. Six lists
were created to counterbalance the trials.

2.2.2. Syntax–Pragmatics Interface: Self-Paced Reading Task

To investigate the resolution of anaphora in both L1-English and L2-Italian, two self-
paced reading tasks (SPRTs) were employed (one for each language). The experimental
items used in the SPRTs were designed on the basis of those in previous studies on anaphora
resolution (e.g., Bonfieni, 2018). The items in each SPRT included the following:

• Twelve items with (overt) pronoun ambiguity, possibly resolved either towards the
NP1 or towards the NP2 (i.e., “ambiguous NP1/2”).

• Twelve items with unambiguous (overt) pronoun resolution, half with forced NP1
resolutions (i.e., “unambiguous NP1”) and half with forced NP2 resolutions (i.e.,
“unambiguous NP2”).

• Forty-eight (English)/sixty (Italian) filler items6.

Examples of ambiguous NP1/2 and unambiguous NP1 items are reported below for
anaphora resolution (2–3) in both languages, where the English stimulus (b) is a translation
of Italian (a).

• Examples of ambiguous NP1/2 stimuli for anaphora resolution:

(2) a. La nipote saluta la nonna sull’autobus. Lei è davvero ansiosa.
b. The granddaughter greets the grandmother on the bus. She is really anxious.

• Examples of unambiguous NP1 stimuli for anaphora resolution:

(3) a. La nipote saluta il nonno sull’autobus. Lei è davvero ansiosa.
b. The granddaughter greets the grandfather on the bus. She is really anxious.

As can be seen from the examples above for anaphora resolution, in target items
(2a) and (2b), the pronoun lei/”she” is ambiguous, as it could refer either to the NP1 la
nipote/”the granddaughter” or to the NP2 la nonna/”the grandmother”. On the other
hand, in unambiguous items (3a) and (3b) the pronoun lei/”she” should preferably refer to
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the NP1 la nipote/”the granddaughter” because of the gender of the antecedent. Forced
resolutions such as these were counterbalanced throughout the items, so that half would be
disambiguated towards the NP1 (as in the examples 3a–b above) and the other half would
be disambiguated towards the NP2. Therefore, the possibility that a pronoun may refer
to a third, unmentioned individual was not taken into account in the present experiment.
Moreover, because the pronoun is in the subject position of an independent sentence—
thus, not in a structural relationship with potential antecedents (e.g., subject or object in a
preceding clause)—its resolution is not related to syntax, as such, but rather discourse.

2.2.3. Prosody: Picture-Naming Task

To investigate sentence stress patterns in both L1-English and L2-Italian, two picture-
naming tasks (PNTs) were employed (one for each language). The PNTs were designed on the
basis of the tasks employed in previous research (i.e., Swerts et al., 2002; Swerts & Zerbian, 2010;
van Maastricht et al., 2016), taking pictures from the Multilingual Picture (MultiPic) database
by Duñabeitia et al. (2022). Specifically, participants were presented with pairs of images
depicting four possible referents (i.e., dragon/flower/pumpkin/tiger—drago/fiore/zucca/tigre) in
four possible colours (i.e., blue/green/red/yellow—blu/verde/rosso/giallo). Participants were
asked to describe the two images in each picture, producing sentences like (a) blue dragon
(and a) yellow pumpkin, where the description of the second image was the “target NP”
that might exhibit deaccenting depending on the experimental condition. The different
combinations of pairs of colours and images were presented in a fully randomised order in
three conditions:

1. Contrastive/contrastive (CC), where both the adjective and the noun describing the
second image (i.e., the target NP) were absent from the description of the preceding
image; e.g., a blue dragon preceded by a red pumpkin (32 items in total).

2. Contrastive/given (CG), where the first content word of the description of the second
image contrasted with the first content word of the preceding NP, but the second
content word was the same; to give an English example, a red tiger preceded by a
blue tiger (16 items in total).

3. Given/contrastive (GC), where the second content word of the target NP contrasted
with the second content word of the preceding NP, but the first content word was the
same; to give an English example, a yellow flower preceded by a yellow pumpkin (16
items in total).

Note that, because of the difference in the adjective–noun word order between English
and Italian, items from condition 2 (CG) in English (e.g., “a blue tiger and a red tiger”,
shown in Figure 1) belong to condition 3 (GC) in Italian (“una tigre blu e una tigre rossa”),
and vice versa. In both languages, that is, there are 16 items in each condition, but the items
belong to different conditions depending on the language. In CG pairs (condition 2), it was
expected that L1-English speakers would deaccent the repeated word and that L1-Italian
speakers would not. In the other two kinds of pairs (CC and GC, conditions 1 and 3),
more subtle phonetic effects on the first content word were assumed to be possible, but no
deaccenting of the second content word was expected. Consequently, the reporting of the
results was limited to noting the presence or absence of “adjustment” to the prominence of
the second content word.
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Figure 1. Example of a contrastive/given (CG) pair in English: a red tiger (target item) preceded by a
blue tiger, eliciting the response “(a) blue tiger (and a) red tiger”. This same item belongs to condition
GC in Italian because of the difference in the adjective–noun word order between Italian and English.

2.3. Procedure

Due to COVID-19 restrictions, participant recruitment and data collection were carried
out entirely online. Monolingual participants completed all tasks in one session, while
bilingual participants completed the tasks first in one language, and after six days, in the
other language. The order was counterbalanced across participants, except for the TRT,
which was administered last during the L2 session to bilingual participants only due to the
nature of the task, which engages both the L1 and the L2. For all tasks, participants were
instructed to complete the experiment in a quiet room, turn off any devices, and carefully
read on-screen instructions. Responses were collected via a keyboard or microphone as
appropriate, and reaction times (RTs) were recorded for the TRT and the SPRT only.

The TRT consisted of reading words shown on the screen: an Italian word would
appear in the middle of the screen for 400 milliseconds, followed by a short inter-stimuli
interval of 100 milliseconds. A second word, in English, would then appear in the middle of
the screen. Participants were asked to press 1 if the English word was the correct translation
of the previous Italian word, or 0 if the English word was not the correct translation. After
ten practice trials, the task began, with a break allowed halfway through as advised on
their screen.

The SPRT consisted of reading sentences presented in chunks, such as (1–2) above, as
they were presented on the screen using a stationary window paradigm (Just et al., 1982).
Participants advanced through the sentence by pressing the space bar after reading each
chunk. At the end of each sentence, participants were asked to indicate which NP the
pronoun referred to by pressing either 1 or 0. For instance, after reading sentence (2a) above,
participants would be asked Chi è ansioso/a? (“Who is anxious?”) and they would then have
to press either 1, corresponding to la nipote/”the granddaughter”, or 0, corresponding to
la nonna/”the grandmother”. Eight practice trials were followed by the main task, with a
break allowed halfway through.

The PNT7 consisted of describing the colour and noun of the items appearing on the
screen in pairs, by saying them out loud; e.g., “(a) blue tiger (and a) red tiger” (as for the
example in Figure 1 above). Pairs of items were presented in turn, and participants were
instructed to press next only after having described the item on the screen. The experiment
began after nine practice trials, with a break allowed halfway through.

It is important to note that, originally, all PNT recordings were to be submitted to three
local judges at the University of Edinburgh: an expert would judge all recordings, whilst
the other two would judge recordings in one language each for validation. Specifically, the
experts were to judge categorically whether relative prominence on the second noun phrase
was produced as having been adjusted or not. Trials with uncertain judgments were to be
flagged for reconciliation. Due to speaker variability (e.g., list intonation—that is, producing
all items as a single prosodic sequence with rising pitch on each instead of treating each
item separately; see, e.g., Morrill et al., 2014), the judges would not specify which acoustic
cue was used to assess relative prominence (e.g., intensity, F0, etc.). Having two sets
of judgments per language was expected to mitigate difficulties in objective evaluation.
However, COVID-19 restrictions impacted the recruitment of judges. As a result, one
local expert at the University of Edinburgh (co-author D.R.L.) judged all recordings, and a
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second expert at Radboud University Nijmegen (Prof. Carlos Gussenhoven) assessed 50%
of the English recordings for validation.

In the judgment of the data, some unforeseen difficulties involving the nature of the
PNT arose. Specifically, over half of the recordings had degraded acoustic cues due to
hesitations and increasing speech rates. In the Italian task, issues with grammatical gender
were common, especially among the students. Additionally, participants tended to adopt
faster speech rates or fall into list intonation as the task progressed. Rather than discarding
substantial data, the judges made binary decisions on whether relative prominence had
been adjusted, despite degraded cues. This way, only four recordings were excluded due
to incompleteness or poor quality. In English, two separate analyses were conducted, one
using the first expert’s judgments alone and the other with reconciled judgments. Since the
results were similar, offering reassurance as to the reliability of the judgments, Section 3
reports the findings on the first expert’s judgments for both English and Italian.

2.4. Design Measures and Predicted Outcomes

Given the multiplicity of tasks, design measures and predicted outcomes are detailed
below for each on the basis of the literature reviewed in Sections 1.2–1.4, and the predictions
and hypotheses outlined in Section 1.5.2:

1. TRT: For accuracy (1 = accurate, 0 = inaccurate), it was expected that long-term
residents in Italy (henceforth “residents”) would be less likely to respond accurately
in S+ trials compared to S- trials, as a result of the increased semantic interference
reported in speakers with higher L2 proficiency. Conversely, university students in
the UK (henceforth “students”) were anticipated to show lower accuracy in TN+ trials
compared to TN- trials, as a result of the heightened lexical interference reported
in speakers with lower L2 proficiency. As for RTs, S+ trials were expected to result
in longer RTs for residents, whereas students were predicted to have longer RTs for
TN+ trials.

2. SPRT: For preference (1 = NP1, 0 = NP2), no significant differences were anticipated
between the groups in L1-English (i.e., no L1 attrition predicted), due to the assumed
directionality of CLI: from English (the language with one option) to Italian (the one
with two options), but not vice versa. On the other hand, in L2-Italian, it was expected
that ambiguous NP1/2 (target) trials would be more likely to be resolved as NP1 for
both bilingual groups—especially students—when compared to L1-Italian controls,
due to the influence of L1-English. As for RTs, no CLI-induced group differences
in RTs were anticipated in L1-English; however, some general slowdown in English
may still be possible, particularly among residents due to the likely increase in L1
inhibition and differences in input as a result of L2 immersion. In L2-Italian, both
bilingual groups—especially students—were expected to take longer on ambiguous
NP1/2 trials compared to L1-Italian controls.

3. PNT: For relative prominence (1 = adjusted for repetition, 0 = not adjusted), residents
were expected to be less likely to adjust prominence in L1-English compared to L1-
English controls and students in CG trials, due to potential L2-to-L1 intonational
transfer. In L2-Italian, it was expected that students would be more likely than both
residents and L1-Italian controls to adjust prominence in CG trials, due to possible
L1-to-L2 transfer.

2.5. Statistical Procedures

All statistical analyses were conducted using jamovi (version 2.3), an open-source,
R-based software (The jamovi project, 2022), with models implemented via the GAMLj
module (Gallucci, 2019). The models were fitted separately for each language in the SPRT
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and PNT8. For all tasks, mixed-effects models were employed to account for participant-
and item-level variability. Following Barr et al. (2013), a maximal random effects struc-
ture was used, with random intercepts and slopes for both participants (subjectID) and
items (itemID). Where model convergence could not be achieved, random correlations
were removed, with the model complexity being reduced stepwise, excluding terms that
accounted for the least variance first. Post hoc comparisons were Bonferroni-adjusted to
control for multiple comparisons. Working memory score, as measured by the reading-
span task, and age were included as covariates in the RT analyses (after being decorrelated
using R; R Core Team, 2022) as both variables have been shown to influence processing
speed in bilingual language comprehension (cf. Salthouse, 1996; Payne et al., 2014). We
also attempted to include L2 proficiency, as measured by the LexITA test, in the models;
however, the inclusion of this variable resulted in convergence issues and was therefore
excluded from the final models. In both the TRT and SPRT, RTs were trimmed to exclude
extreme values below 300 ms or above 3000 ms (cf. Ratcliff, 1993). In the SPRT, RTs were
also residualised using word length (i.e., number of letters per segment) to account for indi-
vidual variation between participants (cf. Marinis, 2010); moreover, pre-critical segments
(regions 1–4) were analysed to ensure there were no group or condition differences prior
to the critical region. No significant effects emerged in the pre-critical regions; therefore,
only critical and post-critical regions (5–7) are reported in the main results9. Descriptive
statistics and model specifications are provided in each results subsection, alongside model
visualisations; full model outputs, together with data and materials, are available on the
OSF project page.

3. Results
For the sake of clarity, we report the results for each task separately, and then discuss

them altogether in relation to our RQs in Section 4.

3.1. TRT Results

An overall descriptive table containing the mean RT in milliseconds and percent accu-
racy for both bilingual groups for all trials is reported in Table 3. In line with Sunderman
(2013), while the analysis for accuracy includes both correct and incorrect trials, RTs are
only analysed for correct trials.

Table 3. Mean RT (ms) and percent accuracy in the translation-recognition task.

University Students in UK Long-Term Residents in Italy

RT Accuracy RT Accuracy

Yes Trials 738 78.2% 775 94.1%

No Trials

Lexical Neighbour
Related 788 96.2% 859 96.6%
Unrelated 733 98.9% 777 99.3%

Translation Neighbour
Related 777 93.3% 843 94.1%
Unrelated 726 97.0% 815 100%

Semantic Distractor
Related 847 79.8% 1000 87.1%
Unrelated 691 98.5% 797 98.1%

Note. Lexical neighbour distractors are related orthographically to the L2 word; translation neighbour distractors
are related orthographically to the L1 translation; semantic distractors are related in meaning to the L1 translation.
Accuracy percentages include both correct and incorrect trials, while RT milliseconds are only computed for
correct trials.
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The logistic mixed model fitted to predict accuracy (1 = accurate, 0 = inaccurate)
included group (students, residents), condition (LN+, LN−, S+, S−, TN+, TN−, yes10),
and the group × condition interaction. The results showed a main effect of condition
(p < .001), no main effect of group (p = .52) and a significant interaction between group and
condition (p < .001). To explore this interaction, within-group comparisons revealed that
responses in S+ trials were significantly less likely to be accurate than in S- trials for both
students (OR = .020, SE = .016, z = −4.37, p = .001) and residents (OR = .020, SE = .022,
z = −3.58, p = .031). Other within-group comparisons for TN+/− and LN+/− trials were
not statistically significant (ps > .05). The interaction was driven by the fact that, between
groups, only in yes trials were students’ responses significantly less likely to be accurate
than residents’ responses (OR = .110, SE = .023, z = −10.60, p < .001). Predicted values are
illustrated in Figure 2.

Figure 2. Predicted probability of accuracy (1 = accurate, 0 = inaccurate) in different conditions of the
translation-recognition task for university students of Italian in the UK and long-term residents in
Italy. LN = lexical neighbour distractor; TN = translation neighbour distractor; S = semantic distractor.
+/− signs = related/unrelated trials. Error bars = 95% confidence interval (CI).

The linear mixed model fitted to predict RT included group (students, residents),
condition (LN+, LN−, S+, S−, TN+, TN−, yes), the group × condition interaction, age,
and reading-span score. The results showed a main effect of condition (p < .001), no
main effect of group (p = .87), and a significant interaction between group and condition
(p < .001). To explore this interaction, within-group comparisons revealed that RTs were
significantly longer in S+ trials than in S- trials for both students and residents: for students,
the estimated difference was 175.22 ms (SE = 34.1, t(1630.3) = 5.13, p < .001); for residents,
the estimated difference was 222.29 ms (SE = 33.5, t(1524.4) = 6.64, p < .001). Other within-
group comparisons for TN+/− and LN+/− trials were not statistically significant (ps > .05).
Between groups, no differences were found within conditions (all ps > .05). Additionally,
neither age nor reading-span score significantly predicted RT (both ps > .05). Mean RTs by
group and condition are illustrated in Figure 3.
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Figure 3. RT in different conditions of the translation-recognition task for university students
of Italian in the UK and long-term residents in Italy. LN = lexical neighbour; TN = translation
neighbour; S = semantic neighbour. +/− signs = related/unrelated trials. Error bars = 95% confidence
interval (CI).

3.2. SPRT Results

To begin, mean percent preferences of all groups in the resolution of English and
Italian anaphora are reported in Table 4. The table also includes the results of one-tailed
one-sample Wilcoxon signed-rank tests, carried out to check whether groups’ preference
means were significantly different from chance level (50%) in the expected direction for
each condition.

Table 4. Mean percent preferences in English and Italian anaphora resolution.

University Students in UK Long-Term Residents in Italy L1 Controls

NP1 NP2 p NP1 NP2 p NP1 NP2 p

English
Unambiguous NP1 97.5% 2.5% *** 99% 1% *** 97% 3% ***
Unambiguous NP2 2.5% 97.5% *** 1% 99% *** 3% 97% ***
Ambiguous NP1/2 55.5% 44.5% * 53% 47% 57% 43% **

Italian
Unambiguous NP1 94.5% 5.5% *** 99% 1% *** 99% 1% ***
Unambiguous NP2 7% 93% *** 3% 97% *** 1% 99% ***
Ambiguous NP1/2 43% 57% 42% 58% 41% 59% ***

Note. “L1 controls” refer to English monolinguals in the English self-paced reading task and Italian monolinguals in
the Italian task, respectively. Asterisks indicate a significant difference in the expected direction from chance level
(50%) on one-tailed one-sample Wilcoxon signed-rank tests of means: * = p < .05, ** = p < .01, and *** = p < .001.

In Table 4 it is interesting to note that whilst clear NP1 preferences show in the
resolution of ambiguous NP1/2 trials for L1-English controls (with a mean 57% preference
for NP1 resolutions in said trials), the significance of the same NP1 preference is lower in
the case of students (namely, 55.5%). In the same context, residents perform roughly at
chance level (53%). By contrast, in Italian resolutions, the three groups seem to perform
rather similarly, reporting comparable rates of NP2 preference in ambiguous NP1/2 trials
(i.e., 59% for L1-Italian controls, 58% for residents, and 57% for students).

The logistic mixed model fitted to predict preference in English included group (stu-
dents, L1-English controls, residents), condition (unambiguous NP1, unambiguous NP2,
ambiguous NP1/2), and the group × condition interaction. The results showed a main
effect of condition (p < .001), no main effect of group (p = .84), and no significant interaction
between group and condition (p = .46). To unpack the main effect of condition: across
groups, pronouns in ambiguous NP1/2 trials were significantly less likely to be resolved
as referring to NP1 than in unambiguous NP1 trials (OR = .015, SE = .010, z = −6.40,
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p = < .001), and significantly more likely to be resolved as NP1 than in unambiguous NP2
trials (OR = 141.13, SE = 99.81, z = 7.00, p = < .001). Predicted values are illustrated in
Figure 4.

Figure 4. Predicted probability of preference (1 = NP1, 0 = NP2) in different conditions of the English
self-paced reading task for university students of Italian in the UK, long-term residents in Italy, and
L1 (English) controls. UnambNP1 = unambiguous NP1 trials; UnambNP2 = unambiguous NP2 trials;
AmbNP1/2 = ambiguous NP1/2 trials. Error bars = 95% confidence interval (CI).

The logistic mixed model to predict preference in Italian included group (students, L1-
Italian controls, residents), condition (unambiguous NP1, unambiguous NP2, ambiguous
NP1/2), and the group × condition interaction. The results showed a main effect of
condition (p < .001), no main effect of group (p = .66), and a significant interaction between
group and condition (p = .002). Within-group comparisons revealed that, for all three
groups, pronouns in ambiguous NP1/2 trials were significantly more likely to be resolved
as referring to NP1 than in unambiguous NP2 trials: students (OR = 12.99, SE = 7.70,
z = 4.33, p < .001), L1-Italian controls (OR = 191.63, SE = 215.17, z = 4.68, p < .001), and
residents (OR = 37.75, SE = 26.81, z = 5.11, p < .001). Pronouns in ambiguous NP1/2 trials
were also significantly less likely to be resolved as NP1 than in unambiguous NP1 trials:
students (OR = .025, SE = .015, z = −5.92, p < .001), L1-Italian controls (OR = .002, SE = .002,
z = −5.51, p < .001), and residents (OR = .002, SE = .003, z = −5.33, p < .001). The interaction
can be explained by the different OR magnitudes, lower for students than L1 controls and
residents in the first comparison, and greater for students than L1 controls and residents
in the latter. Between groups, no differences were found within conditions (all ps > .05).
Predicted values are illustrated in Figure 5.

Figure 5. Predicted probability of preference (1 = NP1, 0 = NP2) in different conditions of the Italian
self-paced reading task for university students of Italian in the UK, long-term residents in Italy and
L1 (Italian) controls. UnambNP1 = unambiguous NP1 trials; UnambNP2 = unambiguous NP2 trials;
AmbNP1/2 = ambiguous NP1/2 trials. Error bars = 95% confidence interval (CI).
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The linear mixed model fitted to predict RT in English included group (L1-English
controls, residents, students), region (5, 6, 7), condition (unambiguous NP1, unambiguous
NP2, ambiguous NP1/2), the three-way interaction group × region × condition, age, and
reading-span score. All main effects and interactions involving region and condition were
significant (ps < .05), except for group, which was not (p = .88). The three-way interaction
between group, region, and condition was also significant (p = .006). Within groups, resi-
dents were the only group whose RTs in ambiguous NP1/2 trials were significantly longer
than RTs in both unambiguous NP1 trials (estimated difference = 104.51 ms, SE = 23.8,
t(74.4) = 4.39, p = .001) and unambiguous NP2 trials (estimated difference = 119.59 ms,
SE = 24.2, t(79.5) = 4.94, p < .001). Moreover, in the ambiguous NP1/2 trials, residents were
the only group whose region 5 RTs were significantly longer than region 6 RTs (estimated
difference = 165.74, SE = 30.2, t(3829) = 30.2, p < .001), and whose region 7 RTs were signifi-
cantly longer than region 5 RTs (estimated difference = 206.536, SE = 29.8, t(3824) = 6.924,
p < .001). In the same trials, region 7 RTs were also significantly longer than region 6 RTs
for both residents (estimated difference = 372.28 ms, SE = 30.7, t(3830) = 12.13, p < .001) and
L1-English controls (estimated difference = 197.69 ms, SE = 32.8, t(3831) = 6.04, p < .001),
though not for students (p > .05). Between-group comparisons in ambiguous NP1/2 trials
showed that, when compared to residents, region 7 RTs were significantly shorter for both
L1-English controls (estimated difference = −233.73 ms, SE = 57.2, t(141) = −4.08, p = .026)
and students (estimated difference = −271.37 ms, SE = 59.2, t(145) = −4.58, p = .003). In the
same trials, RTs in regions 5 and 6 did not differ significantly between groups (all ps > .05).
Additionally, neither age nor reading-span score significantly predicted RT (both ps > .05).
Residualised RTs by group, condition, and region are illustrated in Figure 6.

Figure 6. Residualised RT in critical region (5) and post-critical regions (6–7) for different conditions
of the English self-paced reading task for (a) L1-English controls, (b) long-term residents in Italy, and
(c) university students of Italian in the UK. E.g., “She is very polite”: “she” = region 5; “is” = region 6;
“very polite” = region 7. Error bars = 95% confidence interval (CI).

The linear mixed model fitted to predict RT in Italian included group (L1-Italian con-
trols, residents, students), region (5, 6, 7), condition (unambiguous NP1, unambiguous
NP2, ambiguous NP1/2), the three-way interaction group × region × condition, age, and
reading-span score. The three-way interaction was not significant (p = .323), but all two-way
interactions involving group, region, and condition were (ps < .05). The main effects of
region and condition were also significant, while group was not (p = .66). To unpack the
significant group × condition interaction, within groups, RTs in ambiguous NP1/2 trials
were longer than in unambiguous NP1 trials for students (estimated difference = 111.36 ms,
SE = 23.5, t(179.7) = 4.74, p < .001) and residents (estimated difference = 132.24 ms, SE = 21.1,
t(118.0) = 6.26, p < .001). RTs in ambiguous NP1/2 trials were also longer than in unam-
biguous NP2 trials for students (estimated difference = 109.86 ms, SE = 23.2, t(169.2) = 4.74,
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p < .001) and residents (estimated difference = 122.28 ms, SE = 21.1, t(118.3) = 5.79, p < .001).
No such differences were found for L1-Italian controls (all ps > .05). Between-group com-
parisons did not reveal any significant differences within conditions (all ps > .05). Finally,
neither age nor working memory score was a significant predictor in the analysis (both
ps > .05). Residualised RTs by group, condition, and region are illustrated in Figure 7.

Figure 7. Residualised RT in critical region 5 and post-critical regions (6–7) for different conditions
of the Italian self-paced reading task for (a) L1-Italian controls, (b) long-term residents in Italy, and
(c) university students of Italian in the UK. E.g., “Lei è molto educata”: “lei” = region 5; “è” = region
6; “molto educata” = region 7. Error bars = 95% confidence interval (CI).

3.3. PNT Results

Table 5 below reports the mean percentage of trials where relative prominence was
judged as adjusted (PA) or not adjusted (PNA) for different conditions in each language.

Table 5. Mean percentage of trials where relative prominence was judged as adjusted/not adjusted
in the English and Italian picture-naming tasks.

University Students in UK Long-Term Residents in Italy L1 Controls

PA PNA PA PNA PA PNA

English
CC 19.2% 80.8% 15.4% 84.6% 19.6% 80.4%
CG 87.3% 12.7% 89.6% 10.4% 92.2% 7.8%
GC 17.9% 80.1% 14% 86% 17.3% 82.7%

Italian
CC 2.4% 97.6% 0.4% 99.6% 0.7% 99.3%
CG 35.4% 64.6% 10.1% 89.9% 0.5% 99.5%
GC 0.3% 99.7% 0.2% 99.8% 0% 100%

Note. PA = prominence (judged as) adjusted; PNA = prominence (judged as) not adjusted. CC = con-
trastive/contrastive; CG = contrastive/given; GC = given/contrastive. L1 controls are English monolinguals in
the English picture-naming task and Italian monolinguals in the Italian task, respectively.

The results in Table 5 clearly show that, in English, lower percentages of prominence
judged as adjusted were reported (to a similar degree) on CC and GC items than on CG
items for L1 controls (respectively, 19.6% and 17.3% versus 92.2%). This was expected
given that the difference between CC and GC items (e.g., “GREEN TIGER” vs. “green
TIGER”) is both phonetically more subtle and possibly of a different phonological status
than the difference involved in the CG trials (e.g., “GREEN tiger”), where the possible
prominence patterns are arguably categorically distinct. In Italian, on the other hand, low
percentages of prominence judged as adjusted were reported on all items for L1 controls
(respectively, 0.7%, 0.5%, and 0%, for CC, CG, and GC items). This was also expected
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given that prominence patterns are not commonly adjusted for repeated material in Italian.
However, the percentages of prominence being judged as adjusted on CC and GC English
trials were unexpectedly higher than those on the same trials in Italian, for all groups alike.
Further investigations revealed that in most of these trials, the adjustment of prominence
was triggered by an unforeseen complication arising due to the experimental design (as
later discussed in Section 3.3.2).

3.3.1. Confirmatory Analyses for Prominence Adjustment

The logistic mixed model fitted to predict the judgment of relative prominence ad-
justment in English included group (students, L1-English controls, residents), condition
(CC, CG, GC), and the group × condition interaction. The results showed a main effect
of condition (p < .001), no main effect of group (p = .39), and no significant interaction
between group and condition (p = .35). To unpack the main effect of condition, across
groups, relative prominence was significantly more likely to be judged as having been
adjusted in CG trials compared to CC trials (OR = 55.14, SE = 7.29, z = 30.33, p < .001) and
GC trials (OR = 62.52, SE = 9.18, z = 28.16, p < .001). In contrast, the likelihood of relative
prominence adjustment did not differ significantly between CC and GC trials across groups
(p > .05). Predicted values are illustrated in Figure 8.

Figure 8. Predicted probability of relative prominence (1 = judged as adjusted, 0 = judged as not
adjusted) in the contrastive/contrastive (CC), contrastive/given (CG), and given/contrastive (GC)
conditions of the English picture-naming task for university students of Italian in the UK, long-term
residents in Italy, and L1 (English) controls. Error bars = 95% confidence interval (CI).

The logistic mixed model fitted to predict the judgment of relative prominence adjust-
ment in Italian included group (students, L1-Italian controls, residents), condition (CC, CG,
GC), and the group × condition interaction. The results showed a main effect of condition
(p < .001), no main effect of group (p = .108), and a significant interaction between group
and condition (p < .001). Within-group comparisons revealed that relative prominence
was significantly more likely to be judged as having been adjusted in CG trials than in GC
trials for students (OR = 437.83, SE = 456.12, z = 5.84, p < .001) and residents (OR = 64.83,
SE = 66.56, z = 4.06, p = .002), but not for L1-Italian controls (p > .05). Relative prominence
was also significantly more likely to be judged as having been adjusted in CG trials than
CC trials for students (OR = 56.20, SE = 20.90, z = 10.83, p < .001) and residents (OR = 42.64,
SE = 26.33, z = 6.08, p < .001), but not for L1-Italian controls (p > .05). In contrast, the
likelihood of relative prominence adjustment did not differ significantly between CC and
GC trials for any group (all ps > .05). Between-group comparisons revealed that, in CG
trials, students were significantly more likely to adjust prominence than both L1-Italian
controls (OR = 327.09, SE = 345.44, z = 5.48, p < .001) and residents (OR = 12.78, SE = 9.07,
z = 3.59, p = .012). L1-Italian controls and residents did not differ significantly in CG trials
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(p > .05). No other between-group comparison within CC or GC trials reached significance
(all ps > .05). Predicted values are illustrated in Figure 9.

Figure 9. Predicted probability of relative prominence (1 = judged as adjusted, 0 = judged as not
adjusted) in the contrastive/contrastive (CC), contrastive/given (CG), and given/contrastive (GC)
conditions of the Italian picture-naming task for university students of Italian in the UK, long-term
residents in Italy, and L1 (Italian) controls. Error bars = 95% confidence interval (CI).

3.3.2. Exploratory Analyses for Cross-Item Prominence Adjustment

As can be seen from Table 5, the percentages of prominence being judged as adjusted
on CC and GC English trials were unexpectedly higher than those on the same trials in
Italian, for all groups alike. This is due to an unforeseen complication that attests to the very
strong tendency to deaccent repeated material in English; we refer to this complication as
“cross-item adjustment”. It sometimes happened that the target NP (the description of the
second image) in one test item was prosodically adjusted because of a relation to the second
image in the preceding test item. For example, in a sequence of two test items [red dragon,
green flower] and [blue pumpkin, yellow flower], the target NP yellow flower in the second test
item might be prosodically adjusted to reflect the contrast with green flower in the previous
test item, even though, within the context of its own item, flower contrasts with pumpkin.
Unfortunately, as a consequence of the full randomisation of the experimental items, cases
which may trigger cross-item prominence adjustment were not controlled for; in fact, the
randomisation meant that different participants had a different number of opportunities
in which cross-item prominence adjustment might be triggered. Although this may be
regarded as a methodological flaw (as discussed later in Section 4), such a context allowed
for further exploration of the results by comparing the proportion of judgments also in the
uncontrolled cases that potentially elicited cross-item prominence adjustment across items.
The percentages for cross-item prominence adjustment in English are reported in Table 6
below—where CC, CG, and GC refer to the second of the two test items, and where only
the second noun of the second test item is relevant for the analysis.

Table 6. Mean percentage of trials where relative prominence was judged as adjusted/not adjusted
in cases with potential for cross-item adjustment in the English picture-naming task.

University Students in UK Long-Term Residents in Italy L1 Controls

N PA PNA N PA PNA N PA PNA

CC 109 62% 38% 164 56% 44% 175 65% 35%
CG 56 86% 14% 90 96% 4% 90 92% 8%
GC 55 69% 31% 82 44% 56% 89 61% 39%

Note. N = total number of cases with potential for cross-item adjustment per group in each condition.
PA = prominence (judged as) adjusted; PNA = prominence (judged as) not adjusted. CC = contrastive/contrastive;
CG = contrastive/given; GC = given/contrastive. CC, CG, and GC refer to the second of the two test items, and
only the second noun of the second test item is relevant for the analysis.
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As can be seen from Table 6, in CG trials (where the adjustment of prominence is
expected by definition), prominence was more often judged as having been adjusted than
not for all groups. By contrast, interesting differences can be noted across groups in the
other two conditions. Of specific interest to the aim of this L1 attrition study is the fact
that, on both CC and GC items, the percentage of relative prominence judged as adjusted
was reportedly lower for residents than for L1-English controls. On the other hand, similar
percentages of prominence judged as being adjusted were reported for students and L1-
English controls. Specifically, the percentage of prominence judged as adjusted was 56%
for residents, 62% for students, and 65% for L1 controls on CC items with potential for
cross-item prominence adjustment. On GC items with the same potential, the percentage
was only 44% for residents, but 69% for students and 61% for L1 controls.

4. Discussion
For ease of reference, Table 7 below summarises whether evidence of L1 attrition and

L2 acquisition was found across the three domains (i.e., the lexicon, syntax–pragmatics
interface, and prosody) in the two bilingual groups examined (i.e., university students of
Italian in the UK and long-term residents in Italy).

Table 7. Summary of evidence of L1 attrition and L2 acquisition found in the lexicon, syntax–
pragmatics, and prosody for university students of Italian in the UK and long-term residents in Italy.

Lexicon Syntax–Pragmatics Interface Prosody

L1 Attrition L2
Acquisition L1 Attrition L2

Acquisition L1 Attrition L2
Acquisition

Students in UK ✓ ✓ ✗ ✓ ✗ ✓
Residents in Italy ✓ ✓ ✓ ✓ ? ✓

Note. ✓ = some evidence; ✗ = no evidence; ? = supplementary evidence.

4.1. L1 Attrition in Different Bilingual Speakers and Language Domains

The present study asked to what extent L1 attrition would be found in the two
groups of late bilingual speakers (RQ1), and whether attrition would affect the lexicon,
syntax–pragmatics interface, and prosody within the same individuals (RQ2). Based on
the assumption that all bilinguals are (potential) attriters (cf. Schmid & Köpke, 2017a,
2017b; see Section 1.1), we expected attrition in both groups, though to varying extents due
to differences in input (cf. see Section 1.3)—with more pronounced attrition effects (e.g.,
slower processing, lower accuracy, and greater divergence in preferences from monolingual
controls) predicted for long-term residents in Italy compared to university students in the
UK. Further, we expected certain domains to be more susceptible to attrition: although
lexical access was considered vulnerable in both groups, the syntax–pragmatics interface
and prosody were more likely to be affected in residents (see Sections 1.2.1–1.2.3).

The data partly confirmed our predictions. In line with our expectations, students
exhibited more limited attrition, affecting only lexical access, while residents experienced
attrition in all three domains, including the syntax–pragmatics interface and prosody.
However, contrary to our expectations, the extent to which each domain was affected by
attrition was not always different between groups, as discussed below.

With specific regard to the lexicon, residents exhibited significantly lower accuracy
and longer RTs in semantic distractor trials, consistent with our expectations of increased
semantic interference linked to L2 immersion (cf. Linck et al., 2009). However, contrary
to expectations, students also showed significantly reduced accuracy and longer RTs in
semantic distractor trials, rather than in trials targeting lexical interference. While such
effects were expected primarily for residents due to L2 immersion and differences in input,



Languages 2025, 10, 224 24 of 34

their presence in students as well suggests that even less proficient bilinguals in class-
room settings can exhibit early signs of semantic interference, aligning with recent claims
about the onset of semantic sensitivity in lower-proficiency learners (Kroll & Ma, 2018;
Ma et al., 2017). These patterns are discussed further in Section 4.2 in light of the RHM
(Kroll & Stewart, 1994). As a methodological consideration for future studies, since the
translation-recognition task involves the concurrent activation of both languages and may
thus facilitate the occurrence of attrition effects, it might be useful to investigate lexical
attrition through the use of a verbal fluency task, which involves the activation of only one
language (see note 5).

Turning to the syntax–pragmatics interface, our expectation, based on Sorace and
Filiaci’s (2006) Interface Hypothesis, was that this domain would be particularly vul-
nerable to attrition. However, following Hulk and Müller’s (Hulk & Müller, 2000;
Müller & Hulk, 2001) account of CLI directionality, no attrition driven by influence from
Italian was predicted in the present study on L1-English L2-Italian bilinguals. This is
because CLI is expected only when partial overlap exists, from the language that presents
only one option (e.g., English) to the one that presents more than one (e.g., Italian), but
not vice versa. The results aligned with these expectations. Although all groups showed a
similar mean preference for NP1 resolution in ambiguous NP1/2 trials (ranging between
53% and 57%), it was only for residents that RTs in these trials were longer than RTs in both
unambiguous conditions. Residents’ RTs in post-critical region 7 were also significantly
longer than those of students and L1-English controls in the same region, thus pointing to
delays in processing affecting residents specifically. These effects suggest that L1 attrition
can manifest at the syntax–pragmatics interface due to increased processing difficulty
rather than CLI—a point we return to in detail in Section 4.3. Moreover, this evidence
seems to suggest that, even for highly proficient/immersed L2 speakers, attrition does
not necessarily affect preference alongside RTs but may, in some cases, manifest only in
terms of slowdown effects. These results are consistent with the view that attrition may
primarily affect access to linguistic knowledge in real-time (cf. Sorace, 2011). However,
whether representational changes in the L1 lexicon/grammar may also be at play cannot be
determined from the present study and may thus be investigated in future studies through
the use of offline measures (e.g., grammaticality judgment tasks). Moreover, given that in
this study the pronoun was presented in the subject position of an independent sentence,
thus limiting its structural relationship with potential antecedents (NP1 or NP2), it would
be valuable to explore whether similar results occur with anaphora ambiguity within the
same sentence and with more than two antecedents. Additionally, since in the present
design each ambiguous NP1/2 item had only one disambiguated version (unambiguous
NP1 or unambiguous NP2), future studies may want to fully manipulate within items to
increase statistical power.

Lastly, looking at prosody, residents were expected to be less likely to adjust promi-
nence in L1-English compared to students and L1-English controls in contrastive/given
trials, due to potential L2-to-L1 intonational transfer (cf. van Maastricht et al., 2016). The
results of the confirmatory analyses did not support this prediction, with all three groups
reported to be significantly more likely to be judged to have adjusted prominence in con-
trastive/given trials than in both other types of trials. However, exploratory analyses
examining cross-item prominence adjustment (triggered by repeated nouns across adja-
cent test items) revealed lower rates of adjustment for residents compared to L1-English
controls in both contrastive/contrastive and given/contrastive trials with potential for
cross-item prominence adjustment. This seems to be indicative of the fact that some form
of L2-to-L1 transfer is taking place for long-term residents, since prominence adjustment
is triggered to a lesser extent for them than for L1-English controls across test items. The
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reason why some evidence of intonational attrition may be found in these contexts, but not
on contrastive/given trials, is possibly due to participants being less aware of the aim of
the task across trials than within trials—resulting in more natural prominence production
on their behalf. Hence, it seems reasonable to suggest that future studies explicitly control
for instances where prominence adjustment may be triggered across test items. More-
over, although using expert judgments in the analysis allowed for a broader examination
of prominence adjustment, the phonetic details of prominence remain under-researched
to date.

Taken together, these results contribute to the relatively small body of research
on attrition in L1-English (e.g., Porte, 1999; Dostert, 2004; Sučková, 2020) by showing
that all aspects tested in the present study can indeed undergo attrition in L1-English.
Moreover, the findings lend support to the view that attrition emerges along a contin-
uum (Schmid & Köpke, 2017a, 2017b) and that neither full L1 disuse nor extended im-
mersion in an L2 environment is a necessary precondition for L1 changes to arise (cf.
Yılmaz & Schmid, 2018). Even instructed bilinguals who remain in an L1-dominant envi-
ronment may experience subtle processing difficulties or shifts in access to L1 forms as
a result of sustained L2 use. However, the degree to which different bilingual speakers
experience attrition in different domains is likely influenced by varying factors—such as
proficiency, input, dominance, and individual differences (as expanded on in Section 4.3).

4.2. The Relationship Between L1 Attrition and L2 Acquisition

The novel design of this study allows us to assess L1 attrition in relation to L2 acquisi-
tion. Following an “integrated view” of L2 acquisition and L1 attrition (Cherciov, 2011),
whereby higher degrees of L1 attrition are associated with the increased presence and
influence of the L2, we would expect performance in the L1 to be inversely related to
performance in the L2. Within each domain, higher L2 accuracy/more similar preferences
to Italian controls and faster processing speeds would be likely to correspond to lower L1
accuracy/more dissimilar preferences from English controls and slower processing speeds.
In this study, support for this view is mixed and appears to depend on the domain.

Starting with the lexicon, the translation-recognition task does not allow for a direct
L1 vs. L2 performance comparison due to the nature of the task engaging both languages.
Yet, it still offers a useful window into how bilingual lexical access may be shaped by
language proficiency and use. Specifically, both bilingual groups showed accuracy above
chance on yes trials (78.2% for students, 94.1% for residents), providing evidence of L2
lexical acquisition in both cases, though with a clear performance difference that reflects
the groups’ differing L2 proficiency levels. Interestingly, on the more critical no trials,
where interference was expected, both groups exhibited the same type and degree of
difficulty: semantic distractor trials significantly reduced accuracy and increased RTs
relative to unrelated trials for both groups. As explained in Section 4.1, this was contrary
to initial predictions that residents would show semantic interference while students
would show lexical interference. Although unexpected, these findings remain compatible
with Kroll and Stewart’s (1994) Revised Hierarchical Model, which posits that lexical
access becomes increasingly conceptually mediated with growing L2 proficiency (see also
Kroll & Tokowicz, 2005). Given that the students were in their final year of Italian studies,
they were likely beyond the early stages of L2 learning. This interpretation aligns with
Kroll and Ma’s (2018, p. 30) observation that semantic sensitivity may emerge even in
lower-intermediate bilinguals (see also Ma et al., 2017), suggesting that the students may
have passed a critical stage of learning and developed conceptual links between L2 words
and concepts similar to those of more advanced bilinguals. Future studies could further
investigate the developmental trajectory of bilingual lexical access by recruiting learners at
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earlier stages of L2 acquisition (e.g., first- or second-year students), whilst also having to
pay particular attention to the design of the items employed in the task to avoid confounds
due to unfamiliarity with words rather than interference. Additionally, examining lexical
performance in the L1 vs. L2 using separate verbal fluency tasks may offer a clearer picture
of the relationships between L1 attrition and L2 acquisition in the bilingual lexicon.

With regard to the syntax–pragmatics interface, in L2-Italian, both bilingual groups—
and especially students—were predicted to show a preference for NP1 resolution and report
longer RTs in ambiguous NP1/2 trials, under the influence of L1-English, in contrast to the
expected NP2 preference and shorter RTs of L1-Italian controls. These predictions were only
partially confirmed. In terms of preferences, contrary to expectations, no differences were
reported on ambiguous trials between groups. Importantly, all groups showed a similar
mean preference for NP2 resolution (ranging between 57% and 59%), suggesting that for
both bilingual groups, L1-English influence on L2-Italian resolution preferences may be
weaker than anticipated. In terms of RTs, and in line with expectations, both bilingual
groups showed longer RTs in ambiguous NP1/2 trials compared to unambiguous trials.
Interestingly, this difference was not observed in the L1-Italian control group, suggesting
that the increased processing cost for ambiguous trials is specific to bilinguals and not
simply a result of trial type. Therefore, these findings seem notable: although both bilingual
groups displayed target-like preferences in Italian, they required greater processing effort to
do so—a pattern consistent with the notion of “residual optionality” in L2 acquisition and
increased processing demands under interface conditions (cf. Sorace, 2005). Together with
the evidence of L1 attrition in real-time processing found in the case of residents but not
students, these findings challenge the view of a simple inverse relationship between L1 attri-
tion and L2 acquisition. Rather than improved L2 processing corresponding to reduced L1
performance, highly proficient bilinguals (like the residents) appear to experience increased
processing demands in both languages. This aligns with accounts of bilingual language
use that highlight the ongoing cognitive costs of managing two languages, especially at the
syntax–pragmatics interface (cf. Sorace, 2011). Thus, the findings point to a bidirectional
vulnerability in high-proficiency bilinguals under complex interface conditions, rather than
a unidirectional trade-off. Future studies could probe into this further by also investigating
whether L2 resolution preferences for null pronouns in Italian, which were not examined
here, align with those of Italian controls or are influenced by English preferences.

Lastly, turning to prosody, in L2-Italian, it was expected that university students,
due to their lower L2 proficiency, would show greater reliance on L1 prosodic patterns,
leading to more frequent prominence adjustment in CG trials compared to both residents
and L1-Italian controls. The results partly confirmed this prediction. Both students and
residents were more likely to adjust prominence in CG trials than in CC or GC trials,
with students showing a stronger effect than residents (e.g., CG vs. GC: OR = 437.83
for students, OR = 64.83 for residents; CG vs. CC: OR = 56.20 for students, OR = 42.64
for residents). In contrast, no significant effects were observed for L1-Italian controls.
This suggests that students may still be transferring prominence adjustment patterns
from their L1 (English), where deaccentuation is normal, to their L2 (Italian), where it is
not. Residents also showed evidence of prominence adjustment to a lesser degree than
students, indicating a shift toward more target-like prosodic patterns. These findings are
consistent with previous research on the modulating role of L2 proficiency in L1-to-L2
transfer (e.g., Swerts & Zerbian, 2010; Reichle & Birdsong, 2014). However, it is also
important to point out that the percentage of CG trials where students were judged as
having adjusted prominence was only 35.4%; in other words, in 64.6% of the cases, their
prominence was judged as not adjusted. By contrast, the percentages of prominence judged
as not adjusted were much lower for long-term residents and L1-Italian controls on CG
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trials (i.e., 89.9% and 99.5%, respectively). Still, the fact that for students the percentage was
above chance level (i.e., 50%) seems to indicate that they are in the process of acquiring L2
prominence patterns, although they may not be performing as L1 speakers of the language,
or as highly proficient/immersed L2 speakers. This is an interesting result, as it seems
to be indicative of the fact that L2 prominence patterns can be learned even in classroom
settings, where they are not usually taught explicitly. Importantly, these findings are
of theoretical significance in relation to the properties of the two languages examined.
From the perspective of a transitional stage in the shift from L1-English to L2-Italian, the
differences between the two bilingual groups likely reflect differing stages of prosodic
development. Long-term residents (i.e., more proficient, immersed L2 speakers) seem to
have acquired Italian prominence patterns to a greater extent than university students (i.e.,
less proficient, classroom-based learners), who rely more heavily on L1 prosodic patterns.
Together with the findings of reduced cross-item prominence adjustment in L1-English for
residents, but not in the case of students, the results lend tentative support to the idea of an
inverse relationship between the two languages—at least for prosody.

The potential relationship between L1 attrition and L2 acquisition, found here in one
domain for highly proficient bilingual speakers under different input conditions, warrants
further investigation. Understanding the linguistic and cognitive reconfigurations that
allow some adult language learners to go further in L2 acquisition may provide valuable
insights. This would involve examining L1–L2 relationships within the same individuals,
considering individual variation methodologically, and exploring L1–L2 interactions across
different linguistic domains. In this regard, very recent research has highlighted a very
complex relationship, for instance, between L2 acquisition and L1 grammatical attrition
within individual bilingual speakers (Baker, 2024).

4.3. L1 Attrition: CLI and/or Processing Demands?

This study also contributes to ongoing debates surrounding the mechanisms under-
lying L1 attrition by providing evidence that CLI is not the only pathway through which
changes in the L1 can occur.

With specific reference to the syntax–pragmatics interface, as discussed in Section 4.1,
some evidence of L1 attrition emerged in participants’ RTs, especially among long-term
residents. These findings cannot be explained in terms of CLI since, following the assump-
tions of directionality in Hulk and Müller’s (Hulk & Müller, 2000; Müller & Hulk, 2001)
account, influence from a null-subject language (Italian) onto a non-null subject language
(English) is not generally expected. Instead, the observed effects suggest that L1 attrition
may stem from the cognitive load involved in managing competing structures from both
languages in real-time, leading to longer processing times. This is more in line with claims
by Sorace (2011, 2012, 2016), who emphasises the role of computational complexity and
processing demands in the overextension of the scope of overt pronouns for bilinguals
of two non-null subject languages (where this would not be expected; cf. Section 1.2.2).
Ultimately, this constitutes support for the idea that attrition is not necessarily due to CLI
(i.e., the direct influence of the L2 on the L1) and, therefore, that the terms “attrition” and
“CLI” are not synonymous: namely, the former indicates a broad phenomenon, whilst the
latter indicates only one of its possible causes.

Such processing demands appear particularly pronounced for long-term residents
in an L2 environment, raising important questions about the role of input, proficiency,
and dominance. While the present study did not include proficiency, input, or domi-
nance measures in the modelling, contextual differences between the groups allow for
plausible inferences. Specifically, the residents were more proficient, immersed in their
L2 environment, and plausibly more L2-dominant, while students were less proficient,
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learning the L2 in an L1 environment, and plausibly more L1-dominant. Prior research
has shown that L2 dominance influences the degree of L1 attrition (Martín-Villena, 2023),
and differences in both quality and quantity of input (see Section 1.3) are also known to
increase the likelihood of attrition. In addition, increased L1 inhibition resulting from L2
immersion (e.g., Linck et al., 2009) may further compound these effects by reducing the
availability of cognitive resources for L1 processing. Ultimately, this is particularly likely
among bilinguals whose L2 is more active and less easily inhibited, such as the long-term
residents tested here (cf. Green, 1986, 1998).

As a final point, it is also worth noting that this study did not account for the role
of individual differences in language experience and general cognitive abilities, such as
executive functions, which may shape how bilinguals integrate discourse-level information.
Prior research in child bilingualism (e.g., Torregrossa et al., 2021) has shown that both
language experience and executive functions can affect referential choices. Future research
should thus explore whether similar mechanisms operate in adult bilinguals and, if so, how
these factors may modulate the extent and nature of attrition effects.

5. Conclusions
This study presented a novel experimental design that allowed the examination of L1

attrition (i.e., selective changes in real-time L1 comprehension and production) alongside
L2 acquisition in three language areas (i.e., the lexicon, syntax–pragmatics interface, and
prosody) among two types of late bilingual speakers: university students in the UK and
long-term residents in Italy.

Across tasks, the results showed that L1 attrition can manifest across multiple domains,
though the extent to which different types of bilinguals are affected can vary. On the
one hand, in the lexicon, both groups displayed similar types and degrees of semantic
interference. At the syntax–pragmatics interface and in prosody, on the other hand, more
selective effects were revealed: residents showed attrition in both domains, while students
did not. These findings highlight the potential role of a combination of factors (i.e., L2
proficiency, immersion, quality and quantity of input, and individual differences) in shaping
the extent to which attrition manifests.

Importantly, this study also sheds light on the complex and domain-specific relation-
ship between L1 attrition and L2 acquisition. At the syntax–pragmatics interface, slower
processing was observed in both languages for residents, but only in L2-Italian for students.
By contrast, within prosody, an inverse relationship was revealed: residents performed
similarly to L1-Italian controls but diverged from L1-English controls in our exploratory
analyses. The relationship between the L1 and the L2 thus appears to be complex and
potentially inverse at least with regard to some domains—with more research needed in
this direction.

Finally, the attrition reported at the syntax–pragmatics interface in the present study
is unlikely to be driven by CLI. Rather, it appears to reflect the cognitive demands of
navigating competing options in real-time processing for bilinguals. These findings seem
to suggest that L1 attrition can represent a natural outcome of bilingualism itself, even in
the absence of direct influence from the L2: after all, a bilingual is “not the sum of two
monolinguals” (Grosjean, 1989, p. 6).
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Notes
1 In the original PhD work that this article is based on, RQ2 also examined whether the resolution of different structures within the

same domain (i.e., pronouns and relative clauses) is affected to the same extent. However, to keep the discussion focused and
manageable in scope, this article focuses on pronoun resolution only. Full coverage of relative clause resolution is available in
Zingaretti (2022) and forthcoming work.

2 Individual predictions were also formulated and preregistered on the AsPredicted platform for each section of this study.
For lexical access: https://aspredicted.org/g2cp-db3b.pdf (accessed on 28 August 2025); for syntactic interfaces: https://
aspredicted.org/vs69-2pfh.pdf (accessed on 28 August 2025); for prosody: https://aspredicted.org/wkxw-kbsc.pdf (accessed on
28 August 2025).

3 As explained in Section 2, the participants chosen as English and Italian controls are “monolingual” in the sense that they are not
fluent in any language other than their L1. However, they may have studied other languages in school, highlighting an increasing
difficulty in finding fully monolingual speakers nowadays—thus supporting recent proposals to replace monolingual controls in
second language research (see Rothman et al., 2023).

4 In the original prediction 2 (see note 1 above), all domains were expected to be affected for long-term residents in Italy, given the
inclusion of relative clauses, which were expected to undergo attrition (cf. Zingaretti, 2022).

5 We also aimed to investigate accuracy and speed in L1/L2 word production through the use of two verbal fluency tasks (with
semantic and phonemic categories, respectively). However, due to technical issues, participants’ verbal fluency recordings did
not save properly (i.e., recordings either did not save at all, or the initial parts were missing from the saved files) and could thus
not be analysed.

6 The higher number of fillers in Italian was to account for twelve additional items with ambiguous null pronouns initially included
in the language. However, due to the potential resolution bias introduced by the lack of unambiguous null pronoun items,
ambiguous null pronoun items were later excluded from the final analysis.

7 Only a subset (n = 92) of the participants completed the PNT.
8 Contrary to the preregistration, separate models were fitted for English and Italian in both the SPRT and PNT, as different

participant groups completed each language version (e.g., L1-Italian controls completed the tasks in Italian, while L1-English
controls completed them in English).

9 While not part of the preregistered analysis, it was necessary to add the variable region in the analyses in order to detect at what
point, critically or post-critically, processing costs would show if they occurred.

10 Contrary to the preregistered analyses, yes trials were added to the regression model by removing the independent variable
relatedness and including all conditions in one model.

https://osf.io/bm3tj/
https://aspredicted.org/g2cp-db3b.pdf
https://aspredicted.org/vs69-2pfh.pdf
https://aspredicted.org/vs69-2pfh.pdf
https://aspredicted.org/wkxw-kbsc.pdf
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