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Editorial on the Research Topic

Heritage languages at the crossroads: cultural contexts, individual

di�erences, and methodologies

Introduction

The field of heritage language (HL) bilingualism research began to take shape around

three decades ago, driven by the realization that heritage speakers (HSs) possess distinct

linguistic characteristics that set them apart from other types of language users, native and

non-native, monolingual or bilingual alike. For our purposes, a HL is a minority language

spoken at home in an otherwise “other” majority language context (Rothman, 2009). In

this context, the majority societal language(s) (SL(s)) is(are) omnipresent, while the HL

is restricted to the home or a smaller community, typically resulting in reduced input

and opportunities for HL use, and resulting in highly variable outcomes in individual

HL speakers. Despite both being natives of the HL in focus (Rothman and Treffers-

Daller, 2014), early HL research primarily focused on if/how HSs diverged linguistically

by comparing them to L1-dominant users who grew up in the homeland. In recent years,

HL research focus has shifted in various respects. First, there has been growing criticism of

the default use of so-called monolingual control groups in bilingualism research in general.

Simply put, the argument is that non-bilingual comparison groups are not theoretically,

methodologically or ecologically appropriate for many—not all—questions asked in the

contemporary theoretical landscape, nor are they reflective of today’s interconnected

world (Rothman et al., 2023; Wiese et al., 2022). Bilingual comparison groups have been

proposed as a more suitable alternative for many research questions. Related to this, there

is increasing advocacy for a more holistic approach to multilingualism research that takes

into account all languages spoken by bilinguals, rather than focusing exclusively on one

language (De Houwer, 2023). Furthermore, it has become increasingly clear that HSs are

not a monolithic entity. Rather, the label HS represents a wide spectrum of linguistic

profiles and outcomes. Consequently, more linguistic acquisition and processing studies
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have begun to explore individual differences and the sociolinguistic

variables—at both the individual and the community level—

that can explain HL continua. Lastly, answering calls in the

previous literature (Bayram et al., 2020), online methods, including

neuroimaging, that measure language processing in real time are

becoming more widely used in the study of HL bilingualism (e.g.,

Fuchs, 2022; Hao et al., 2024; Jegerski, 2018; Keating et al., 2016;

Keating, 2024; Luque et al., 2023).

This Research Topic sought to encourage continued

exploration in these directions, emphasizing three main focal

points, as indicated by the title: cultural contexts, individual

differences, and methodologies. Each of these focal points will be

discussed briefly, followed vis-à-vis an examination of how the

papers in this Research Topic contribute to these themes.

Cultural contexts

The field of (psycho-)linguistics has traditionally centered on

understanding how languages are represented and processed in the

minds of individual speakers. However, any such emphasis on the

individual runs the risk of overlooking deterministic variables—

particularly important for certain questions—such as the fact

that language is also a shared construct within communities,

shaped by social and cultural factors. Recently, there has been

increasing recognition of the intricate relationship between

language, culture, and society, a trend reflected in several papers

in this Research Topic.

Wang and Li explore the stratifications and power dynamics

among different Chinese HLs in Sydney. Their findings reveal that

while parents prioritize Mandarin due to its perceived profitability

compared to other Chinese dialects, English remains the most

prestigious language in their eyes. Parafita Couto et al. focus on

code-switching among Papiamento-Dutch HSs in the Netherlands.

While their study primarily investigates the linguistic constraints

on code-switching, they also uncover a preference for switching

from Papiamento to Dutch rather than the reverse, reflecting

what they claim to be the social dynamics within the community.

Warditz and Meir’s research investigates language attitudes among

Ukrainian-Russian bilinguals whomigrated to Austria or Germany,

showing that while Ukrainian has gained symbolic value, Russian

retains practical utility despite its negative symbolic status. Cruz

examines the frequency, context, and pragmatic functions of

diminutives in heritage Spanish in Southern Arizona using corpus

data, and reports that these forms are used not merely as linguistic

tools in this community, but also convey cultural meaning, playing

a vital role in how speakers express their bilingual identity.

Collectively, these studies underscore the crucial role of cultural

and social contexts in bilingualism, showing that factors like

language status, prestige, and speakers’ identities and attitudes

can vary significantly across contexts and greatly influence how

languages are acquired and/or maintained.

Individual di�erences

Historically, the field of psycholinguistics has often

approached HSs as a uniform group. However, there is

growing recognition that various groups of HSs, even within

the same but especially across different language pairings and

geographical contexts can present substantial differences and

that individual differences among HSs even from the same

context can be significant, sometimes even exceeding those

between individual HSs and monolingual speakers (Kupisch

and Rothman, 2018). Consequently, it is increasingly clear

that HSs exist on a continuum, whereby by no one-size-fits-all

approach can adequately apply. A key question, therefore, is which

variables most significantly contribute to individual differences in

outcomes. Several papers in this Research Topic address precisely

this question.

Di Pisa et al. examine how HSs of Italian respond to subject-

verb agreement errors, in both marked and unmarked contexts.

The results show that HSs displayed greater sensitivity for marked

features, and moreover, that the effect of markedness was more

pronounced in speakers with higher proficiency, lower language

use, and a higher age of onset of bilingualism. Grose-Hodge et al.

examine school-aged HSs of Polish in the UK regarding their

receptive and productive grammar, vocabulary, and fluency in

both languages. They show that exposure, language aptitude, and

motivation affect Polish proficiency, while only aptitude and age

influence English. Böttcher and Zellers analyze filler particles in

German and Russian as HLs and SLs using data from the RUEG

corpus. Their findings revealed that the frequency and type of filler

particle used varies by linguistic register as well as by speaker’s age

and gender.

These studies highlight the importance of a range of extra-

linguistic variables, underscoring the crucial importance of either

meticulously controlling for these factors or including them as

covariates in analyses.

Methodologies

Several articles in this Research Topic make significant

methodological contributions. Fridman et al. employ network

modeling (Freeborn et al., 2023), a technique relative new to

linguistics. Compared to traditional methods, network modeling

is more suitable for handling complex, dynamic, multivariate

systems of interrelated variables, thus allowing researchers to gain

a more comprehensive picture of the complexity of the bilingual

experience. The authors recommend its broader application in

future research.

Another methodological issue explored within this Research

Topic concerns the reliability and validity of proficiency

assessments. Luque et al. examined objective assessments,

including the LexTale-Esp lexical decision task (Izura et al., 2014)

and the “Modified DELE” (VGT; Montrul, 2005), alongside

subjective assessments for Spanish HSs. While objective measures

showedmoderate to high internal reliability, their limited construct

validity highlights challenges in capturing the multifaceted and

ecologically valid nature of HL proficiency. Subjective assessments,

by contrast, aligned more closely with real-world HL experiences,

such as interactions with friends and self-talk, whereas objective

measures correlated with compartmentalized family language

use. These findings underscore the need for inclusive and

ecologically valid approaches to account for the diverse and
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dynamic nature of Spanish HL proficiency. In a similar study,

Hržica et al. examine Croatian-Italian bilinguals in Croatia,

focusing on lexical diversity and syntactic complexity in both

standard Italian and the Istrovenetian dialect. Their findings

show modest correlations between objective measures and

self-assessments for standard Italian, but stronger and more

consistent correlations for Istrovenetian, suggesting participants

have a more accurate perception of their proficiency in the

dialect. These two studies highlight the complexity of assessing

language proficiency in bilingual and diglossic communities,

and emphasize the importance of integrating both objective and

subjective measures for a more ecologically valid evaluation of

bilingual proficiency.

Another methodological issue concerns the comparison of

online and offline measures. Uygun investigates definiteness

in heritage Turkish, finding that HSs are less accurate than

monolinguals in offline judgments. However, in self-paced reading

tasks, both groups exhibit similar sensitivity to definiteness and

plurality. The findings of this study aligns with previous research

that highlights the dissociation between offline and onlinemeasures

in HS (Bayram et al., 2020), underscoring the necessity of data

triangulation in this population.

Finally, Koronkiewicz and Delgado’s contribution offers a

methodological insight into the study of code-switching, showing

that Spanish HSs’ acceptance of code switched sentences is not

differentially affected by whether the switched word is a cognates

or a culturally specific item, suggesting that researchers can safely

include such items in their studies.

The interconnected dynamics of the
HL and the SL

In addition to the primary themes explored in this Research

Topic, an additional recurring one is the intricate relationship

between the HL and the SL. Kan et al. investigate semantic

knowledge in preschool HSs of Cantonese in the U.S., finding

that, in a Word Association Task, children produce relatively more

syntagmatic responses (contextual associations, such as “apple”—

“eat”) in Cantonese than in English, along with a higher incidence

of errors and language switches. The results also show a relationship

between paradigmatic responses (i.e. based on shared categories

or meaning, e.g. apple - fruit) in both languages, suggesting HL

word representations may influence those in the second language

(L2). Similarly, Casper et al. explore the interplay between HL

Spanish and SL English in the processing of sentences with

competing cues from both languages. Contrary to expectation,

participants predominantly relied on agreement (the Spanish cue)

in both languages. Additionally, higher proficiency in English

correlated with faster reading times across languages, potentially

due to the typological proximity of Spanish and English. Kim

and Yim explore how literacy practices impact HL development

in 4- to 5-year-old HSs of Korean in Australia. Through parental

questionnaires and video analyses they show that parents employ

different literacy strategies depending on the language. Moreover,

a rich Korean literacy environment is found to positively impact

both Korean and English language skills. In the related field

of code-switching, Sedarous and Baptista show that English-

dominant HSs of Arabic adhere to English movement constraints

in their judgments of code-switched sentences with resumptive

pronouns, in both code-switching directions. This suggests that

these speakers converge on a single structural representation for

code-switched speech.

The findings from the studies discussed in this paragraph

underscore the intertwined nature of the various languages in

the multilingual mind, underscoring that only focusing on one

language may obscure the complete picture of the complexity and

dynamics of multilingual competence.

Revisiting the role of age of onset: HSs
vs. L2 learners

A final issue explored within this Research Topic revisits the

long-standing debate as to whether an early onset of language

acquisition provides HSs with an advantage over L2 learners

(Montrul, 2012). Two papers in this Research Topic address this

question. Ge et al. investigated whether phonological advantages

in HSs extend to novel word learning. Focusing on Mandarin,

they show that HSs perform similarly to L2 speakers; both groups

show a learning effect in segmental conditions (consonants and

vowels), but struggle to utilize lexical tone–a suprasegmental

feature for distinguishing between minimal pairs. Similarly, Prela

et al. compare HSs and L2 learners of Greek regarding targeting

several grammatical properties in English and Greek. Their

results indicate that HSs of Greek do not outperform their L2

counterparts; in fact, the latter displayed more native-like and less

variable performance.

While these two studies challenge the widely adopted notion

that an early onset of acquisition confers advantages in language

acquisition (Bley-Vroman, 1990), in the greater context of various

literatures that seek to address this same question (e.g., studies

comparing child L2 acquisition to adult L2 acquisition as well as

other studies withe HS to L2 group comparisons), this question is

far from settled and is likely to continue engaging researchers for

years to come.

Taken together, these contributions collectively highlight the

multifaceted nature of heritage language research, offering valuable

insights that bridge cultural, individual, and methodological

dimensions, while paving the way for future inquiries into the

dynamic interplay of multilingualism and its broader social and

cognitive contexts.
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Definiteness has been argued to be di�cult for language learners to acquire

because the correct usage of definiteness requires the integration of external

interfaces that involve linguistic and non-linguistic information. Previous o	ine

studies with heritage speakers have constantly reported di�culties in the use of

pragmatically appropriate definite forms. The current study aims to investigate

the processing of definiteness in Turkish heritage speakers via a self-paced

reading experiment and to compare heritage speakers’ reading times and end-of-

sentence acceptance percentage to monolingually-raised Turkish speakers. The

results of the experiment indicate significant di�erences between the heritage and

monolingually-raised Turkish speakers only in the end-of-sentence acceptance

percentage data but not in the reading time data. This di�erence between the

two groups suggests that Turkish heritage speakers perform di�erently from the

monolingually-raised Turkish speakers only in indefinite-specific sentences when

they have to use their metalinguistic knowledge. These results show that heritage

speakers experience vulnerability/di�culty when they have to integrate external

interfaces in indefinite-specific sentences but not in definite-specific sentences.

KEYWORDS

heritage speakers, Turkish, definiteness, sentence processing, external interface

1 Introduction

The number of people who speak more than one language has been increasing for

different reasons, such as population movement, education, and globalism. Jayanath (2021)

reports that 43% of people worldwide speak more than one language, and 13% speak more

than two languages. These figures clearly outnumber the percentage of monolingual speakers

in the world, which is only 40%. These numbers have drawn the attention of researchers, and

more research has started to be conducted on bilingual speakers. One of the main questions

about bilingualism has been how bilinguals acquire language structures and if they differ

from monolingual speakers in their language use and comprehension. Some early research

from the 1980s and 1990s found that while lexicon and morphology were more vulnerable

to transfer effects, syntactic domains seemed to be less problematic (e.g., Lambert and Freed,

1982; Håkansson, 1995). Sorace and Filiaci (2006) have examined this issue from a generative

grammar framework, and they have proposed the Interface Hypothesis (IH).

The original version of the IH predicts that bilinguals can completely acquire narrow

syntactic properties, although they may exhibit developmental delays. However, bilinguals

will showmore vulnerability and therefore may not fully acquire properties involving syntax

and other cognitive domains known as interface. A linguistically principled distinction

between the interfaces was made in the revised version of the IH (Sorace and Serratrice,

2009). In this version, the term interface was classified as internal and external interfaces

based on the type of mapping, whether it is between two linguistic domains or between a
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linguistic and a non-linguistic domain. Interfaces between

linguistic domains such as syntax, semantics, morphology, and

phonology and their interactions, such as morphosyntax, are

labeled as internal interfaces. On the other hand, external

interfaces involve the interaction between linguistic and non-

linguistic domains that are related to general cognition and/or

world knowledge, such as discourse and pragmatics. The revised

version of the IH anticipates only external interfaces (e.g., syntax-

pragmatics), in which contextual information is mapped onto the

grammar, to be more vulnerable and to pose more difficulties.

The reason for the proposed difficulties is that external interfaces

not only involve the integration of various types of knowledge

across domains, but they also require the simultaneous processing

of linguistic and non-linguistic domains, leading to a higher

processing load (Laleko and Polinsky, 2013). Sorace and Serratrice

(2009) conclude that the challenges posed by internal interfaces

differ from those posed by external interfaces. While the former

involves features that are internal to the grammar, the latter

involves features that are external to the grammar and requires a

higher level of language use because it integrates domains outside

of the formal grammar (Tsimpli and Sorace, 2006). According

to Sorace (2011), bilinguals have less detailed knowledge or less

automatic access to computational constraints within the language

module, which also makes the external interfaces more vulnerable

and difficult for bilinguals. In addition, the simultaneous processing

of different domains at external interfaces also puts a strain on

the processors of bilinguals, who have fewer cognitive resources

available. Sorace (2011) also claims that the IH makes explicit

claims for the heritage speakers (HS) at the level of ultimate

attainment, which makes HS an important testing ground for the

claims of the IH (Montrul and Polinsky, 2011). HS are defined

as bilinguals living in a social and familial setting with a different

language (i.e., a minority language) from that of the majority of

speakers surrounding them (Valdés, 2005). Recent work with HS

suggests that while syntax proper is resistant to heritage language

conditions, areas where syntax interfaces with other cognitive

or non-linguistic domains, such as discourse-pragmatic, are less

resilient (Montrul, 2004; Benmamoun et al., 2013; Montrul et al.,

2015).

Another crucial question in research on bilingualism has been

how bilinguals represent and process linguistic structures that

require the integration of knowledge from different linguistic

domains. A typical example of this linguistic structure is

definiteness (Polinsky, 2018). While the difference between a

definite and indefinite noun phrase (NP) is accepted to lie at the

syntax-semantics interface (Pérez-Leroux et al., 2004; Espinal, 2010;

Borik and Espinal, 2015), external interfaces such as morphosyntax

and discourse-pragmatics also play a crucial role in the appropriate

use of definiteness when the NP’s referent is introduced in the

previous context. This is also known as the “uniqueness” (Hawkins,

1984) or “familiarity” (Heim, 1982) requirement. According to

Hawkins (1984), a definite entity refers to a unique one, which

entails that there is one entity in the world that matches and satisfies

the description of the noun. Heim (1982) states that definiteness

refers to familiarity, which requires that the entity be known by

the speaker and hearer through linguistic introduction or extra-

linguistic factors such as contextual salience. According to Aissen

(2003), definite NPs are subject to a familiarity requirement, in

which the value assigned to the NP referent is determined by

previous discourse. Conversely, indefinite NPs are subject to a

novelty requirement, but the degree to which the value assigned to

the discourse referent can vary. It is more fixed when the valuemust

be chosen from a familiar set, and it is freer when the value can be

chosen freely. Therefore, the proper identification of an NP is not

only crucial for the hearer to determine what the speaker has in

mind but also for the speaker to structure his/her own discourse.

This means that the choice of the definite vs. indefinite form of the

NP does not merely depend on the morphosyntactic rules but also

depends on the discourse-pragmatic cues. Vulnerability/difficulty

of morphosyntax in linguistic domains that are regulated by

discourse-pragmatic factors in HS have been the subject of research

in recent years, and the results suggest special difficulties for its

acquisition and target-like use (Laleko, 2010).

Not much is known about the possible challenges of

definiteness distinctions in HS. Some studies only focus on the

correct usage of definites by investigating the internal interfaces

of syntax and semantics. For example, Montrul and Ionin (2010,

2012) investigated the linguistic competence of Spanish HS living

in the USA in interpreting Spanish definite articles. The results

showed that Spanish HS were treating the articles differently

because they interpreted plural definites as specific rather than

generic. The authors interpreted these results as a transfer effect

from the dominant language because in English, plural definites

have a specific reading. There are also several studies that

investigate the distinction between definite and indefinite NPs

and their pragmatically appropriate use by focusing on the use

of external interfaces. In one of these studies, Fenyvesi (2005)

explored the use of definiteness marking in Hungarian HS living

in the USA and reported a mixing of the two conjugations,

that is, the use of definite conjugation in place of indefinite

conjugation and vice versa. Finally, Aalberse and Moro (2014)

examined the use of definiteness marker in Malay HS living in

the Netherlands. They observed an overuse of the definiteness

marker and concluded that the Malay HS were under the

influence of Dutch, which has an obligatory use of the definite

article. The findings of the studies focusing on the external

interfaces suggest that HS have more vulnerability/difficulty

in the pragmatically appropriate use of definiteness and the

integration of the linguistic and non-linguistic domains; in other

words, the external interface is challenging and causes difficulties

for HS.

1.1 Definiteness in Turkish

If an NP is the subject of a default SOV sentence in Turkish,

it is used in the nominative case (i.e., zero-marked). Turkish has

no obligatory articles that determine the definiteness of the NP

in the subject position (Küntay, 2002). However, for NPs in the

direct object position, the interpretation of definiteness depends

on case marking and indefinite numerals (Taylan and Zimmer,

1994). NPs in the direct object position can be ± definite and

± specific (Coşkun Kunduz and Montrul, 2022). All definite NPs

in the direct object position take the accusative marker -(y)I and
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its vowel harmony variant (-(y)i, -(y)ı, -(y)u, and -(y)ü).1 Turkish

marks all definite NPs, including proper names, personal pronouns,

demonstrative nouns, and definite common nouns (Krause and von

Heusinger, 2019), as shown in (1) below, which is taken from Enç

(1991, p. 9):

(1) Zeynep Ali’yi /on-u /adam-ı /o masa-yı

Zeynep Ali-ACC2 /he-ACC /man-ACC /that table-ACC

gör-dü.

see-PST.3SG

“Zeynep saw Ali/him/the man /that table.”

The example in (1) shows that Turkish does not have a

definite article. However, Turkish has an indefinite article bir

“a(n)”, which is homophonous to the numeral bir “one” but

with a different distribution (Kornfilt, 1997). The presence or

absence of the accusative marker on indefinite NPs is optional,

and it is determined by the specificity of the NP (Enç, 1991;

von Heusinger and Kornfilt, 2005), which is determined by the

discourse/pragmatics issues (Göksel and Kerslake, 2005). Indefinite

NPs are accusative-marked when they are specific and unmarked

when they are not specific, and this variation is characterized as the

differential object marking phenomenon (Erguvanlı, 1984; Dede,

1986; Enç, 1991; Kornfilt, 1997; von Heusinger and Kornfilt, 2005;

Krause and Roberts, 2020). Aissen (2003) states that differential

object marking in Turkish distinguishes specifics from non-

specifics. The four types of NPs in the direct object position are

non-referential or incorporated (2), definite-specific (3), indefinite-

non-specific (4), and indefinite-specific (5), which are shown below

with examples taken from Coşkun Kunduz and Montrul (2022,

p. 605):

(2) Non-referential or incorporated

Ebru elma ye-di.

Ebru apple eat-PST.3SG

“Ebru was eating an apple/apples (Ebru did apple-eating).”

(3) Definite-specific

Ebru elma-yı ye-di.

Ebru apple-ACC eat-PST.3SG

“Ebru ate the apple.”

(4) Indefinite-non-specific

Ebru bir elma ye-di.

Ebru a apple eat-PST.3SG

“Ebru ate an apple.”

(5) Indefinite-specific

Ebru bir elma-yı ye-di.

Ebru a apple-ACC eat-PST.3SG

“Ebru ate a (certain) apple.”

As can be seen from the examples presented above, when

Turkish NPs in the direct object position are accusative-marked,

they are specific (examples 3 and 5). However, when they are

1 When the word ends with a consonant, -I and its vowel harmony variant

(-i, -ı, -u, and -ü) are added, and when the word ends with a vowel, -(y)I and

its vowel harmony variant (-(y)i, -(y)ı, -(y)u, and -(y)ü) are added.

2 Abbreviations used formorphemic glosses: 1, first person; 3, third person;

ABL, ablative; ACC, accusative; DAT, dative; GEN, genitive; LOC, locative; PL,

plural; POSS, possessive; PST, past tense; REL, relative clause; SG, singular.

not accusative-marked, they are non-specific (examples 2 and 4).

The example in (2) refers to apples in general with a non-referential

or incorporated reading because it lacks both the accusative marker

and the indefinite article. Conversely, the accusative marked NP

in example (3) is definite-specific and indicates that the NP is

identifiable to the speaker and the hearer. The indefinite article

bir in example (4) shows that the NP is indefinite, and the lack

of the accusative marker indicates non-specificity, which refers to

any member of the category of apples that is not identifiable to the

hearer. In example (5), however, the indefinite article bir together

with the accusative marker implies that the NP is indefinite but

specific, which means that the NP is identifiable to the speaker but

not to the hearer.

The present study mainly focuses on definite-specific (3) and

indefinite-specific (5) conditions. Therefore, it is important to

note that both conditions refer to a particular referent (Krause

and von Heusinger, 2019) and have a singular meaning because

the accusative marker indicates singularity as well (Laszakovits,

2013). However, the main difference between these two conditions

is that the hearer can clearly identify the definite-specific NP

but not the indefinite-specific NP (Krause and von Heusinger,

2019).

Another important factor in distinguishing between the

definite-specific and indefinite-specific conditions is related to the

plurality of the NP in the previous discourse. Consider a discourse,

where (6) is the first sentence uttered and where the interlocutors

have no information other than the common ground established in

(6). This sentence can only be followed by (7) because the definite-

specific condition is the appropriate use for the second mention of

the singular NP bir çocuk “a child” introduced in (6). The definite-

specific NP çocuğu “the child” indicates or refers to the certain child

that was introduced in the previous discourse (Enç, 1991, p. 6).

(6) Odam-a bir çocuk

my room-DAT a child

gir-di.

enter-PST.3SG

“A child entered my room.”

(7) Çocuğ-u hemen tanı-dı-m.

child-ACC immediately recognize-PST-1SG

“I immediately recognized the child.”

However, in discourse (8), the NP is introduced in its plural

form; therefore, this sentence can only be followed by (9) since

the second mention of the plural NP çocuklar “children” can

be made via the use of indefinite-specific condition. According

to Enç (1991, p. 6), the indefinite-specific NP bir çocuğu “one

of the children” is appropriate because it is about the child,

who is included in the set of children established by the

previous discourse.

(8) Odam-a çocuklar gir-di.

my room-DAT children enter-PST.3SG

“Children entered my room.”

(9) Bir çocuğ-u hemen

a child-ACC immediately

tanı-dı-m.

recognize-PST-1SG

“I immediately recognized one of the children.”
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The same discourse (8) can also be followed by (10), which

includes a partitive NP and is equivalent to (9) in terms of meaning

(Enç, 1991, p. 6).

(10) Çocuk-lar-dan bir-i-ni hemen

child-PL-ABL one-POSS-ACC immediately

tanı-dı-m.

recognize-PST-1SG

“I immediately recognized one of the children.”

1.2 Previous studies in Turkish

Previous studies reveal that Turkish-speaking children acquire

the accusative marker quite early, at the age of 2;0 and use

it with very few errors in their speech production (Slobin and

Bever, 1982; Aksu-Koç and Slobin, 1985; Ketrez, 1999; Ketrez

and Aksu-Koç, 2009; Özge et al., 2019). However, its early use

in children is restricted to definite objects, although it can be

used with a variety of different interpretations in adult speech.

These interpretations involve discourse-linking (Nilsson, 1985;

Enç, 1991; Zidani-Eroğlu, 1997), specificity (von Heusinger, 2002;

von Heusinger and Kornfilt, 2005), presuppositionality (Kennelly,

1997; Kelepir, 2001), individuation/particularization (Nilsson,

1985; Taylan and Zimmer, 1994; Bolgün, 2005; Kılıçaslan, 2006),

and totality/delimitedness (Nilsson, 1985; Nakipoğlu, 2009). In

addition, the indefinite article bir is acquired much later than the

accusative marker, at around 7;0 years of age (Küntay, 2002; Ketrez,

2015). For example, Küntay (2002) investigated how indefinite

referents were expressed in preschool children, elementary school

children, and adults on a picture series task. The task was a wordless

picture story called “Balloon Story”, which consisted of six frames

that were presented as two three-picture strips. In the story, a little

boy encounters a balloonman while walking and buys a balloon.

Later, the balloon flies off, and the boy starts crying. The child

participants were first asked to go through the pictures quietly to

become familiar with the plot. They were also told that they would

tell the story to someone else who was not in the room at that

moment. After completing this phase, the listener was invited to

the room and was seated on the opposite side of the table from the

child. After that, the child was instructed to tell the listener what

had happened in the story from the beginning. The results of this

elicitation task revealed that preschool children used the indefinite

article bir much less frequently than the older speakers, indicating

that Turkish-speaking children do not acquire the correct usage of

bir until around 7 years of age. In another study, Ketrez (2015)

tested 31 children between the ages of 3;5 and 6;6 together with 25

adults in a comprehension experiment to measure their knowledge

of accusative-marked indefinite objects. The results suggested that

even at age 6, children were not able to interpret the accusative-

marked indefinites like adult Turkish speakers (80 vs. 99%). The

researcher interpreted these results as incomplete acquisition of the

accusative case and suggested two possible reasons for this failure:

one of them is the complexity of differential object marking in

Turkish, and the other is the infrequent use of indefinite-specific

structures and relevant contexts in child-directed speech. These

acquisition studies reveal that accusative-marked indefinites are

one of those structures that are acquired at later stages because

of the complexity of the structure and its infrequent use in

child-directed speech. Therefore, Ketrez (2015) suggests that the

acquisition of this complex structure requires not only more time

but also a different type of input.

Research on definiteness has also been conducted with Turkish

HS. While some of these studies focus on the differential object

marking phenomenon (Krause and von Heusinger, 2019; Krause

and Roberts, 2020; Coşkun Kunduz and Montrul, 2022), there

are also studies that mainly explore the knowledge and use of

the indefinite marker bir in Turkish (Backus et al., 2011; Felser

and Arslan, 2019; Yılmaz and Sauermann, 2023). For example,

Backus et al. (2011) rest their discussion on the findings of Doğruöz

(2007) and Doğruöz and Backus (2007, 2009), which are based on

a corpus of spoken heritage Turkish collected in the Netherlands.

They found that Turkish HS had difficulties with the correct usage

of definite-specific vs. indefinite-specific NPs. In example (11), the

heritage participant uses the phrase akustik bir gitar “an acoustic

guitar”, when trying to refer to his friend’s specific guitar, while

a monolingually-raised speaker of Turkish would use the phrase

akustik gitar without the indefinite marker bir as in example (12)

to convey this meaning. The authors attribute this to the effect of

Dutch, which uses an indefinite article in the translation of this

sentence. A monolingually-raised Turkish speaker would interpret

example (11) as contrasting acoustic with electric guitars (Backus

et al., 2011, p. 742).

(11) Heritage Turkish

Akustik bir gitar var on-da.

acoustic a guitar exist he-LOC

“He has an acoustic guitar.”

(12) Monolingually-raised Turkish

Akustik gitar var on-da.

acoustic guitar exist he-LOC

“He has an acoustic guitar.”

In another study, Felser and Arslan (2019) used an untimed

multiple-choice discourse-completion task to investigate if Turkish

HS could select the appropriate definite and indefinite forms

in different discourse contexts. They found that HS living in

Germany had difficulties in providing appropriate responses for

each definiteness condition when compared to monolingually-

raised Turkish speakers (MS); that is, more indefinite responses in

the definite condition and more definite responses in the indefinite

condition. Finally, Yılmaz and Sauermann (2023) compared

Turkish HS living in Germany to a MS group in Turkey via an

untimed elicitation task where the participants had to choose the

correct form of the NP in the direct object position after reading

a dialogue. The participants were presented with three forms

of the NP: accusative-marked indefinite NP, unmarked indefinite

NP, and accusative-marked definite NP. The results revealed no

difference between the two groups. Turkish HS were able to

successfully encode/decode relationships, construct pragmatically

appropriate utterances, and make similar preferences to those

of MS.

To recapitulate, previous studies with Turkish HS are scarce,

and this phenomenon has been investigated via offline methods

such as elicitation tasks, informal interviews, and multiple-choice
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completion tasks. These studies inform us about the metalinguistic

judgments of the HS when there is no time limitation. The

results are inconclusive and cannot provide further evidence of the

vulnerability/difficulty in integrating external interfaces observed

in HS in general.

1.3 The present study

While previous research with Turkish HS has employed offline

methods to examine the choice of definite vs. indefinite NPs, the

current study aims to investigate if external interfaces such as

morphosyntax and discourse/pragmatics are vulnerable/difficult

for HS during real-time sentence processing by exploring the

reading times (RTs) of the NPs and their end-of-sentence

acceptance percentages in a self-paced reading experiment. Since

offline tasks do not provide direct access to one’s mental processes

as they unfold in real time, an online task was used because online

tasks capture the automatic responses of the participants and enable

the researchers to get more direct access to how language processing

unfolds in real time (Bayram et al., 2021). A self-paced reading

experiment asks its participants to read sentences on the screen one

word/phrase at a time and to press a button to move on to the next

word/phrase. The main assumption is that the total amount of time

to read a word or phrase reflects the total amount of time to process

that word or phrase, and longer RTs mean processing difficulty

(Jegerski, 2014). According to Bayram et al. (2021), the main goal

of a self-paced experiment is not to compare the RTs of the HS

and MS on a quantitative basis but to explore and understand

if the HS process their heritage language qualitatively differently

from the MS group, which serves as the control group. Rothman

et al. (2023) recently suggested that the inclusion of monolingual

control groups for studying heritage language bilingualism has

had detrimental effects on understanding the grammar of HS

holistically. While HS usually receive no formal training in the

standard version of their heritage language, the participants in

the monolingual control group receive substantial training in it,

which alone adds noise and makes the comparison uncontrolled.

However, a monolingual control group is necessary in the current

study to understand how definiteness and plurality interact with

each other in this group so that comparisons can be made with the

HS. With the inclusion of a monolingual control group, it becomes

possible to explore if the interaction of definiteness and plurality

of the NP in the context sentence affects HS in the same way

or differently.

The current study addresses the following research questions:

1. How do Turkish HS process the definite and indefinite NPs in

singular/plural contexts? Do their reading times differ from the

MS group?

2. What is the end-of-sentence acceptance percentage for the

HS group? Does their acceptance percentage differ from the

MS group?

The aim of the first research question is to see how the RTs of the

NPs are affected by the morphosyntactic and discourse/pragmatic

information and to compare the groups’ implicit processing routes.

The motivation for the second research question is to explore

and compare the groups’ metalinguistic knowledge. If differences

are observed between HS and MS groups in their RTs and end-

of-sentence acceptance percentages, this would provide support

for the revised version of the IH (Sorace and Serratrice, 2009),

indicating that external interfaces are vulnerable/difficult for HS

and pose difficulties to acquire and process. If there are no

differences between the HS andMS groups in their RTs and end-of-

sentence acceptance percentages, this would refute the predictions

of IH and suggest that HS can use the discourse-pragmatic cues

correctly and have no difficulties in integrating linguistic and non-

linguistic domains. If differences are only observed in RTs but not in

end-of-sentence acceptance percentages, this would suggest that HS

face difficulties with external interfaces only in implicit processing

but not in using their metalinguistic knowledge. Finally, if there

are differences between HS and MS groups only in their end-of-

sentence acceptance percentages but not in their RTs, this would

indicate that HS experience difficulties in integrating linguistic

and non-linguistic information only when they have to use their

metalinguistic knowledge to make a judgment about the sentences

they read.

2 Materials and methods

2.1 Participants

The MS group consisted of 40 participants who were born and

raised in Turkey and had never lived abroad. All MS participants

were recruited and tested in Istanbul, Turkey. They were either

university graduates or studying at the university at the time of

testing, and they all spoke the standard dialect of Turkish. One MS

participant had to be excluded due to high error rates (>30%) in

the filler condition. The data of the remaining 39MS participants

(mean age = 36.87, SD = 9.21, age range = 19–60, 29 females)

were analyzed. The Turkish HS group involved 60 participants

who were exposed to Turkish from birth. They spoke Turkish

and German in their daily lives and were recruited from the large

Turkish communities in Berlin and Potsdam. One participant from

the HS group was excluded due to low Turkish proficiency (below

12 out of 20), which indicates a proficiency level lower than B2 level

based on the Common European Framework of Reference (CEFR).

B2 level was used as a cut-off point because learners at this level

are considered “independent” learners, who are able to understand

and be understood in most situations. The Turkish TELC (The

European Language Certificates) test was applied to the HS group,

and the language structure part of the test consists of two cloze tests

with 20 questions in total. As a result, the data of 59 HS participants

(mean age = 27.78, SD = 6.06, age range = 19–50, 42 females)

were put into analysis. All HS participants completed a background

questionnaire, which was adapted from the Language Experience

and Proficiency Questionnaire (LEAP-Q), originally developed by

Marian et al. (2007). The mean age of acquisition of German in the

HS group was 3.01 (SD = 1.85, age range = 0–6), which indicates

that all HS were exposed to German before starting school. The

HS group also had a high score from the Turkish TELC test (mean

score = 18.44, SD = 1.62, score range = 13–20), and the results of

their self-ratings showed a predominant use of Turkish in a normal

week in terms of percentage (mean percentage = 61.61%, SD =

21.82, range = 15–90%). In addition, HS were asked to self-rate
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their proficiency in their Turkish language skills, and the results

indicate a high proficiency level out of 10 (Speaking: mean = 7.91,

SD = 1.63; Listening: mean = 8.84, SD = 1.17; Writing: mean =

7.17, SD= 2.04; Reading: mean= 8.21, SD= 1.70). The self-rating

scores, together with the TELC scores, reveal that the HS group had

a high level of proficiency in Turkish. The HS group also self-rated

their proficiency in German language skills, and the results exhibit

a high proficiency level in German as well (Speaking: mean= 9.28,

SD = 0.91; Listening: mean = 9.62, SD = 0.64; Writing: mean =

9.24, SD= 1.10; Reading: mean= 9.62, SD= 0.79). All participants

received a small fee for their participation.

2.2 Materials

By manipulating definiteness (definite-specific vs. indefinite-

specific) and plurality (plural vs. singular NP), 24 experimental

sentence sets in four different conditions were created, as illustrated

in (13–16). All experimental sentences followed a context sentence,

which had two different versions: one with a plural NP and one

with a singular NP. In all context sentences, the NP was always

inanimate. The continuation sentence contained either a definite-

specific or an indefinite-specific NP, which needed to be determined

by the discourse-pragmatic cue presented in the context sentence.

The context sentence below for examples (13) and (14) presents

a plural NP, kitaplar “books”. Because the NP was previously

presented in its plural form, it is more appropriate to use the NP

in its indefinite-specific form (bir kitabı “one of the books”) as in

example (14), while it is inappropriate to use the definite-specific

form presented in example (13). In Enç’s (1991) account, example

(14) is more appropriate in this context because the indefinite-

specific NP (bir kitabı “one of the books”) refers to the presence of

a superset of discourse referents introduced in the context sentence

(kitaplar “books”).

Context sentence for Plural NPs:

Masa-nın üzer-in-de kalın kitap-lar

table-GEN on-POSS-LOC thick book-PL

var-dı.

to be-PST.3SG

“There were thick books on the table.”

(13) Definite-specific – Plural (DS-PL):

Can-ı çok sıkıl-an Ayşe

Ø-ACC very bored-REL Ayşe

kitab-ı oku-du.

book-ACC read-PST.3SG

“Ayşe, who was very bored, read the book.”

(14) Indefinite-specific – Plural (IS-PL):

Can-ı çok sıkıl-an Ayşe bir

Ø-ACC very bored-REL Ayşe one

kitab-ı oku-du.

book-ACC read-PST.3SG

“Ayşe, who was very bored, read one of the books.”

The context sentence for examples (15) and (16) presents the

NP in its singular form, bir kitap “a book”. As a result of the prior

mention of this singular NP, it is more appropriate to use this NP

in its definite-specific form (kitabı “the book”), as in example (15),

because according to Enç (1991), its referent is directly linked to

a previously related discourse referent (bir kitap “a book”). Yet,

the indefinite-specific form presented in example (16) would be

inappropriate to use.

Context sentence for Singular NPs:

Masa-nın üzer-in-de kalın bir

table-GEN on-POSS-LOC thick a

kitap var-dı.

book to be-PST.3SG

“There was a thick book on the table.”

(15) Definite-specific – Singular (DS-SG):

Can-ı çok sıkıl-an Ayşe

Ø-ACC very bored-REL Ayşe

kitab-ı oku-du.

book-ACC read-PST.3SG

“Ayşe, who was very bored, read the book.”

(16) Indefinite-specific – Singular (IS-SG):

Can-ı çok sıkıl-an Ayşe bir

Ø-ACC very bored-REL Ayşe one

kitab-ı oku-du.

book-ACC read-PST.3SG

“Ayşe, who was very bored, read one of the books.”

Four different presentation lists were created in a Latin-square

design, and the items in each version were pseudo-randomized.

The experimental items were mixed with 48 filler sentences, and

a total of 72 items were used for each list. All of the filler sentences

had the same form as the experimental sentences; that is, they also

had a context sentence and a continuation sentence that measured

subject-verb agreement marking and tense marking. Half of the

filler sentences were correct.

2.3 Design and procedure

The experiment was prepared and run on Ibex Farm

(Drummond, 2013), which is a web-based platform for hosting

psycholinguistic experiments. By using the non-cumulativemoving

window paradigm (Just et al., 1982), the sentences in the

experiment were presented word-by-word. In the beginning of each

trial, all words in the sentence were masked by underscores. When

the participant pressed the space bar button, the first word of the

sentence was revealed. By pressing the space bar button again, the

first word was masked by an underscore, and the second word was

revealed. When participants reached the last word of the sentence,

which was followed by a full stop, they had to press the space

bar button again and saw the following question: “Is the second

sentence a grammatically and semantically good continuation of

the context sentence?” Participants had to press the “f” button if

their response was “yes” or the “j” button if their response was “no”.

After responding to this question, they had to press the space bar

button again to see the next trial.

The first part of the experiment involved the demographic

background questionnaire and the consent form. Then, the

participants had to read the instructions carefully, which were

followed by five practice items so that they could familiarize

themselves with the procedure. This was followed by the main
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experiment, in which the participants had to read the sentences

carefully and answer the questions as quickly as possible.

Participants were sent a link to the experiment, and they completed

the test on their personal computers. Web-based testing has

recently been preferred by many researchers because it has

allowed researchers to reach more participants and provided many

reliable results (Gibson et al., 2011; Sprouse, 2011; Enochson

and Culbertson, 2015; Chemla et al., 2016; Lago et al., 2019).

Participants could keep track of their progress via a progress bar

that was placed above the sentences. It took approximately 20min

to complete the experiment, and HS were asked to do the Turkish

proficiency test after the experiment.

3 Results

Statistical analyses of the participants RT data and end-of-

sentence acceptance percentage data were conducted with R, which

is an open-source programming language and environment for

statistical computing (R Core Team, 2021). Regarding the RT

TABLE 1 Regions of interest in the experimental sentences.

Regions Definite-
specific

Indefinite-
specific

Example

Region 1 Relative clause 1 Relative clause 1 Canı (no

translation)

Region 2 Relative clause 2 Relative clause 2 çok (very)

Region 3 Relative clause 3 Relative clause 3 sıkılan (bored)

Region 4 Subject Subject Ayşe (Ayşe)

Region 5 Not applicable Before critical

region

bir (one of )

Region 6 Critical region Critical region kitabı

(the book(s))

Region 7 Spillover Spillover okudu (read)

data, the dependent measures were word-by-word RTs, and the

main focus was on obtaining significant group differences and/or

interactions involving the factor, Group. Data cleaning procedures

were applied to the RT data; namely, RTs exceeding 2.5 standard

deviations above and below a participant’s mean log RT were

deemed outliers and removed (HS group = 2.91%; MS group =

3.35%). In order to overcome the instability of the word length and

problems related to individual differences in reading times, residual

reading times (RRTs) were calculated on the remaining data with

linear modeling on the log-transformed RTs. While positive RRTs

values refer to slower reading times than expected, negative RRTs

values mean faster reading times. The RRTs data were analyzed for

two regions of interest: the “Critical Region”, where the NP is in its

accusative form, and the “Spillover” region, which is immediately

after the Critical Region (see Table 1 for the regions; analyses were

conducted for Regions 6 and 7).

Linear mixed-effects regression models with crossed random

effects for items and subjects were used to analyze the RRTs data

(Baayen et al., 2008). The models included the subject-level variable

“Group” (HS vs. MS) and item-level variables “Definiteness”

(definite vs. indefinite) and “Plurality” (plural NP vs. singular NP)

as fixed effects together with random slopes for subject and item.

The models were fitted using the package lme4 (Bates et al., 2015).

While sum-coded contrasts (−0.5, 0.5) were employed for the

factors Group, Definiteness, and Plurality for the main effects and

overall interactions, treatment contrasts were employed for single

comparisons. As backwards elimination was employed, a model

with maximum random effects and interactions was constructed as

a starting point. When the model did not converge, it was gradually

simplified until convergence was reached (Barr et al., 2013). In the

simplification process, random slopes by subject and item for each

fixed effect in the model were only retained if they improved the

model fit significantly, which was measured by using the Akaike

Information Criterion (AIC). According to Venables and Ripley

(2002), AIC provides a measure that penalizes complexity and leads

to predictors being kept only when they substantially contribute to

explaining variance in the data. Each time, themodel with the lower

FIGURE 1

Mean RRTs of both groups for Region 6 (Critical Region). RRTs, Residual reading times; HS, Heritage speakers; MS, Monolingually-raised speakers; DS,

Definite-specific; IS, Indefinite-specific; PL, Plural NP; SG, Singular NP.
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AIC was selected until the simplification process did not produce a

model with a lower AIC. The final version of the model included

random slopes for plurality by item and by subject. The effect sizes

are reported by using model coefficients in log odds (ß), standard
errors (SE), t-statistics, and p-values. P-values were computed by

using the lmerTest package and the Satterthwaite’s approximation

for denominator degrees of freedom (Kuznetsova et al., 2014).

The first analysis was conducted in Region 6 (Critical Region),

where the NP is in its accusative form. Figure 1 provides an

overview of the groups’ mean RRTs, and Table 2 presents the

results of the best-fit model in the Critical Region. The results

of the RRTs analysis indicate a significant effect of definiteness

only (ß:−0.025, SE: 0.010, t = −2.411, p = 0.016), which reveals

that definite-specific NPs receive significantly shorter RTs than

indefinite-specific NPs.

The next and final RRTs analysis was conducted in Region 7

(Spillover), which is immediately after the Critical Region and is

TABLE 2 Linear mixed e�ects model output for Region 6 (Critical Region).

ß SE t p

Intercept −0.036 0.011 −3.307 0.000
∗

Definiteness (Definite

vs. Indefinite)

−0.025 0.010 −2.411 0.016
∗

Plurality (Plural vs.

Singular)

0.004 0.012 0.373 0.710

Group (HS vs. MS) −0.016 0.017 −0.936 0.350

Definiteness∗Plurality 0.021 0.021 1.040 0.298

Definiteness∗Group −0.027 0.021 −1.314 0.188

Plurality∗Group −0.027 0.022 −1.207 0.228

Definiteness∗

Plurality∗ Group

−0.078 0.041 −1.906 0.056

Formula in R: RTresidual ∼ Definiteness ∗ Plurality ∗ Group + (1 + Plurality | item) +

(1 + Plurality | subject). Bold values indicate significant results. The symbol “∗” indicates

significant results.

also the end of the sentence. Figure 2 illustrates the mean RRTs of

both groups, and Table 3 shows the results of the best-fit model

in the Spillover Region. In this region, a significant main effect of

plurality (ß: 0.047,SE: 0.017, t = 2.813, p= 0.004) and a significant

two-way interaction of definiteness and plurality (ß: 0.146, SE:

TABLE 3 Linear mixed e�ects model output for Region 7 (Spillover).

ß SE t p

Intercept −0.036 0.026 −13.595 0.000
∗

Definiteness

(Definite vs.

Indefinite)

−0.025 0.014 −1.716 0.086

Plurality (Plural vs.

Singular)

0.047 0.017 2.813 0.004
∗

Group (HS vs. MS) −0.077 0.049 −1.578 0.114

Definiteness∗Plurality 0.146 0.027 5.101 0.000
∗

Definiteness∗Group −0.025 0.029 −0.889 0.374

Plurality∗Group 0.001 0.029 0.009 0.994

Definiteness∗

Plurality∗Group

−0.018 0.057 −0.307 0.758

Formula in R: RTresidual ∼ Definiteness ∗ Plurality ∗ Group + (1 + Plurality | item) +

(1 + Plurality | subject). Bold values indicate significant results. The symbol “∗” indicates

significant results.

TABLE 3A Post-hoc analysis for the Definiteness∗Plurality in Region 7

(Spillover).

ß SE t p

Relevelled for plural

NP contexts

0.044 0.020 2.252 0.024
∗

Relevelled for

singular NP

contexts

−0.099 0.020 −5.066 0.000
∗

Formula in R: RTresidual∼ Definiteness ∗ Plurality + (1 + Plurality | item) + (1 + Plurality

| subject). Bold values indicate significant results. The symbol “∗” indicates significant results.

FIGURE 2

Mean RRTs of both groups for Region 7 (Spillover). RRTs, Residual reading times; HS, Heritage speakers; MS, Monolingually-raised speakers; DS,

Definite-specific; IS, Indefinite-specific; PL, Plural NP; SG, Singular NP.
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FIGURE 3

Acceptance percentage of both group for end of sentence response. HS, Heritage speakers; MS, Monolingually-raised speakers; DS,

Definite-specific; IS, Indefinite-specific; PL, Plural NP; SG, Singular NP.

0.029, t = 5.101, p < 0.001) have been obtained. The main effect of

plurality indicates that sentences in plural NP contexts take longer

to respond than sentences in singular NP contexts. As can be seen

in Table 3A, the significant definiteness and plurality interaction

reveals that definite-specific sentences take significantly longer to

respond (ß: 0.044,SE: 0.020, t = 2.252, p = 0.024) when the model

is releveled for plural NP contexts; however, when the model is

releveled for singular NP contexts, indefinite-specific sentences take

significantly longer to respond (ß:−0.099, SE: 0.020, t = −5.066, p

< 0.001). No significant group differences or interactions involving

the factor “Group” were obtained in this region.

Regarding the end-of-sentence acceptance percentage data,

responses were coded with two possible options: accept (1) vs. reject

(0). A generalized linear mixed-effects regression model (binomial

family, with the bobyqa optimizer) was fitted to the participants’

verb responses by using the same fixed and random effects. The

final version of the model included by item random slope for

plurality and by subject random slope for definiteness and plurality

interaction. The effect sizes are reported by usingmodel coefficients

in log odds (ß), standard errors (SE), z-statistics, and p-values.

Figure 3 displays both groups’ acceptance percentages, and

Table 4 displays the results of the best-fit model. The end-of-

sentence acceptance percentage data analysis reveals a significant

main effect of group (ß: 1.400, SE: 0.338, z = 4.146, p < 0.001),

significant two-way interactions of definiteness and plurality (ß:
−3.789, SE: 0.785, z = −4.829, p < 0.001) and definiteness and

group (ß: 0.985, SE: 0.450, z = 2.011, p = 0.044) and a significant

three-way interaction of definiteness, plurality, and group (ß: 4.943,
SE: 1.199, z = 4.122, p < 0.001). The main effect of group indicates

that, in general, the HS group gives a significantly higher percentage

of acceptance than the MS group (88 vs. 73%). The interaction

of definiteness and plurality shows that in singular NP contexts,

definite-specific sentences are accepted significantly more than

indefinite-specific sentences in both groups (ß: 2.004, SE: 0.373, z
= 5.379, p < 0.001), while this difference is not significant in plural

NP contexts. The definiteness and group interaction indicates that

the HS group has a significantly higher acceptance percentage than

the MS group both in definite-specific (92 vs. 73%; ß: 1.893, SE:

TABLE 4 Linear mixed e�ects model output for end of sentence response.

ß SE z p

Intercept 2.443 0.235 10.395 0.000
∗

Definiteness

(Definite vs.

Indefinite)

0.581 0.358 1.624 0.104

Plurality (Plural vs.

Singular)

−0.173 0.364 −0.476 0.634

Group (HS vs. MS) 1.400 0.338 4.146 0.000
∗

Definiteness∗Plurality −3.789 0.785 −4.829 0.000
∗

Definiteness∗Group 0.985 0.450 2.011 0.044
∗

Plurality∗Group 0.219 0.474 0.462 0.644

Definiteness∗

Plurality∗Group

4.943 1.199 4.122 0.000
∗

Formula in R: Answer ∼ Definiteness ∗ Plurality ∗ Group + (1 + Plurality | item) + (1 +

Definiteness ∗ Plurality | subject). Bold values indicate significant results. The symbol “∗”

indicates significant results.

0.427, z = 4.434, p < 0.001) and indefinite-specific (84 vs. 73%;

ß: 0.907, SE: 0.407, z = 2.229, p = 0.026) sentences. Finally, the

three-way interaction of definiteness, plurality, and group reveals

a significant interaction of definiteness and plurality (ß:−6.375, SE:

1.125, z=−5.665, p< 0.001) for theMS group. This interaction for

the MS group demonstrates that in plural NP contexts, indefinite-

specific sentences are accepted significantly more (ß:−3.285, SE:

0.836, z = −3.928, p < 0.001); however, in singular NP contexts,

definite-specific sentences are accepted significantly more (ß: 3.089,
SE: 0.623, z = 4.964, p < 0.001). For the HS group, this interaction

was not significant (ß:−1.835, SE: 1.230, z = −1.493, p= 0.136).

4 Discussion

The present study explored the residual reading times of the

noun phrases and the end-of-sentence acceptance percentages in an

attempt to investigate if external interfaces such as morphosyntax
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and discourse/pragmatics are vulnerable/difficult for heritage

speakers during real-time sentence processing in comparison to

monolingually-raised speakers of Turkish.

When the results of the RRTs data in the Critical Region are

considered, there is clear evidence that the HS group patterns with

the MS group. Both groups show sensitivity toward the definiteness

distinction in this region because sentences with indefinite-specific

NPs receive significantly longer RRTs when compared to sentences

with definite-specific NPs. The RRTs data in the Spillover Region,

which immediately follows the Critical Region, also reveals no

difference between the HS and MS groups. In the Spillover

Region, the plurality of the NP in the context sentence affects

both groups in the same way, with significantly longer RRTs for

sentences with plural NP contexts in comparison to singular NP

contexts. In addition, the significant definiteness and plurality

interaction obtained in the Spillover Region indicates that both

groups are influenced by this manipulation in the same way.

That is, sentences with plural NP contexts receive significantly

slower RRTs for the pragmatically inappropriate definite-specific

continuation, and sentences with singular NP contexts receive

significantly slower RRTs for the pragmatically inappropriate

indefinite-specific continuation.

However, the end-of-sentence acceptance percentage data

suggests that HS experience some difficulties here and display

several differences when compared to the MS group. First of all, the

HS group accepted the sentences significantly more than the MS

group (88 vs. 73%), and this significant difference exists both in the

acceptance of definite-specifics (92 vs. 73%) and indefinite-specifics

(84 vs. 73%). Despite this difference, the significant definiteness and

plurality interaction shows that both the HS and MS groups have

significantly higher end-of-sentence acceptance percentages with

definite-specific sentences in singular NP contexts. Crucially, the

significant definiteness, plurality, and group interaction indicates

that the MS group also has a significantly higher end-of-sentence

acceptance percentage with indefinite-specific sentences in plural

NP contexts. Yet, the HS group does not display this sensitivity

in plural NP contexts. These results clearly show that while HS

partially pattern with MS in their end-of-sentence acceptance

percentages, the only significant difference is observed in plural

NP contexts, which require pragmatically appropriate indefinite-

specific sentence continuation. In plural NP contexts, the HS

group also displays a very high end-of-sentence acceptance

percentage for the pragmatically inappropriate definite-specific

sentence continuation.

How can these results be accounted for? It is important to

note that this is a study that aims to investigate definiteness in HS

via an online tool that measures the RTs of the participants. The

online nature of the task provides additional information about the

temporal resolution of processing rather than the metalinguistic

knowledge provided by offline tasks (Bayram et al., 2021). And

the obtained group differences are expected to provide more

insights into the vulnerability/difficulty that HS may experience

in real-time sentence processing, namely in integrating knowledge

from different linguistic domains. As stated previously, the revised

version of the IH makes a clear distinction between two types

of interfaces: the internal interfaces have interactions between

linguistic domains (e.g., syntax and morphology), whereas the

external interfaces involve interactions between linguistic and

non-linguistic domains (e.g., syntax and discourse/pragmatics).

According to Sorace (2011, 2012), processing limitations are

expected to occur in external interfaces because structures that

require external mappings are more taxing than structures

that require internal mappings. And the online nature of the

experimental task can clearly demonstrate at which point it

becomes difficult to integrate information from different domains,

which might result in different processing patterns (Sorace, 2011).

However, the RRTs results in the Critical and Spillover Regions do

not provide support for these claims because the HS group does

not differ from the MS group in processing definiteness and its

interaction with plurality.

On the other hand, in the end-of-sentence questions

that follow each experimental item, differences between both

groups are observed only in plural NP contexts, which require

the pragmatically appropriate indefinite-specific sentence

continuation. Why do HS differ significantly from the MS group

only in plural NP contexts that need to be followed by indefinite-

specific sentences? Recall that Turkish-speaking children acquire

the accusative marker at the age of 2;0 with restricted usage for

definite objects only. Ketrez (2015) reports that in Frog Story

narrations (Turkish-Aksu corpora, at CHILDES database), bir is

used in indefinite structures without the accusative case in most

of its occurrences (e.g., bir delik “a/one hole”). In addition, in

only one child’s narration, bir appears with an accusative-marked

object at age 5;2 with the intended meaning of a “particular”

object (bir kavanozu “one of the jars”). Based on these results,

Ketrez (2015) concludes that accusative-marked indefinites are

acquired at later stages because of the complexity and infrequent

use in child-directed speech. According to Putnam and Sánchez’s

(2013) 4-stage model, late-acquired features in heritage languages

may be very weakly activated, which generates a decline in their

availability and results in producing structures that are different

from monolingual control speakers. The model mainly considers

feature activation as the main reason why HS differ from MS by

claiming that if a feature is sufficiently activated, fewer differences

will be observed between HS and MS. In addition, the model

argues that if the elements of grammar are less salient and have low

frequency in the input, these elements become a recessive feature

in the heritage speaker’s grammar, leading to restructuring and

simplification of the heritage grammar. The findings that Turkish

indefinite-specifics are late acquired and have a low frequency in

child-directed speech might explain why HS in the present study

differ from the MS group only in the indefinite-specific sentences

in plural NP contexts.

When the partial differences observed in the end-of-sentence

acceptance percentage data were taken into consideration, the

results showed the vulnerability/difficulty that HS faced in

integrating external interfaces only for indefinite-specific sentences

in plural NP contexts. When morphosyntactic information needs

to be integrated with discourse/pragmatic information to make a

judgment about the sentences being read/processed, HS experience

difficulties in making pragmatically appropriate choices only in

plural NP contexts, indicating the challenges of the definiteness

distinction in this specific condition. This result is partially

in line with the previous offline studies comparing HS and

MS groups not only in different languages (Fenyvesi, 2005;

Aalberse and Moro, 2014) but also in Turkish as a heritage
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language (Backus et al., 2011; Felser and Arslan, 2019) because

these studies report vulnerability/difficulty for both definite and

indefinite conditions. Yet, the present result differs from Yılmaz

and Sauermann (2023), who claim that HS are successful in

encoding/decoding relationships and constructing pragmatically

appropriate utterances. The authors also report that HS are not

always the mirror images of the MS group, yet none of the

differences turn out to be significant, indicating only numerical

differences. This might be related to the design of the experiment.

Yılmaz and Sauermann (2023) asked their participants to do an

elicitation task where they were asked first to read a dialogue

and then to choose their preferred form of the NP (accusative-

marked indefinite NP, unmarked indefinite NP, and accusative-

marked definite NP) with no time limitation. This indicates that

the dialogue and all the possible choices were visible to the

participants, which provides them the opportunity to read the

dialogue again before deciding on the correct answer. On the other

hand, the present study employs a word-by-word noncumulative

moving window paradigm. In this design, the participants read

the sentences by pressing a button that masks the previous

word and makes the next word visible. Therefore, HS had to

read/process the two sentences presented to them in a word-

by-word fashion, and when they reached the end-of-sentence

question, they could only see the question on the screen but not

the sentences that they had read/processed. This means that HS

had to remember the discourse/pragmatics cue presented in the

context sentence, remember the definiteness manipulation of the

NP in the continuation sentence, and then use their metalinguistic

knowledge to make a judgment about the sentences they read.

All these cognitive demands might be the reason why the present

results differ from the results of Yılmaz and Sauermann (2023).

The HS group’s performance in the end-of-sentence response

data for context sentences with plural NPs reveals a restructuring

and simplification in their grammars (Putnam and Sánchez,

2013) as a result of the “accusative-marked indefinites” being

a late-acquired and insufficiently activated grammatical feature.

Additional support for the restructuring and simplification process

in the heritage grammar comes from Putnam (2019), who argued

that HS develop unstable and unconsolidated grammars, resulting

in divergent performances when compared to MS. A recent

proposal by Polinsky and Scontras (2020) provides further evidence

for these claims. According to this proposal, HS have limited

processing resources, and this limitation leads them to restructure

their grammar in a way that frees up processing resources. The

limited nature of their processing resources, together with the

added cost of operations in their non-dominant language, forces

HS to restructure the grammar of their heritage language in a

less ambiguous, more regular, and less structured way. For the

present study, “the restructuring of grammar” means that HS try to

regularize the definiteness system by not considering the plurality

of the NP in the context sentence. When all these proposals

are taken into consideration, the restructuring/simplification of

heritage grammar might explain why the HS group displays

vulnerability/difficulty to the pragmatically appropriate choice only

in the end-of-sentence response data and only for context sentences

with plural NPs. This means that HS have vulnerability/difficulty in

integrating morphosyntactic and discourse/pragmatic knowledge

in the end-of-sentence acceptance percentages only in plural NP

contexts. The finding that HS experience vulnerability/difficulty

when they have to integrate external interfaces is not novel and

supports the claims of the IH, which in the present study is observed

only for indefinite-specifics in plural NP contexts.

All in all, while HS do not differ from the MS group

in reading/processing the experimental sentences, the end-of-

sentence response data indicates significant differences between

the groups only in indefinite-specific sentences following a context

sentence with a plural NP. The MS group shows sensitivity to

plural NP contexts and choses pragmatically appropriate indefinite-

specific sentences significantly more, whereas the HS group does

not display this sensitivity. This difference between the HS and

MS groups can be explained by the late acquisition and lack

of activation of indefinite-specific structures together with the

restructuring/simplification of grammar (Putnam and Sánchez,

2013; Putnam, 2019; Polinsky and Scontras, 2020) that HS employ

to overcome the vulnerability/difficulty they experience when they

have to compute the external interfaces so that they can make the

correct judgment regarding the sentences they read. Although HS

seem to differ from MS in offline tasks, as revealed in this study

and as has been attested repeatedly in previous literature, the online

measure, which is the novelty of the present study, shows that they

do not differ from the MS group in real-time processing. This is

essentially what this study contributes to the literature. However,

to be able to reach more generalizable results about the HS group’s

online processing patterns, more online processing experiments on

external interfaces need to be carried out to unveil how HS process

their heritage language in real time and compare their performance

to the MS group to see if HS really have processing resource

limitations and, if so, how these limitations affect their language

processing. Considering that end-of-sentence question responses

may offer further information on sentence processing, it appears

more beneficial to include these questions after each experimental

item. Only then can we obtain more in-depth knowledge, which

will enable us to draw more generalizable conclusions.

5 Conclusion

The present study focuses on Turkish definiteness, which

involves the integration of a linguistic and a non-linguistic domain,

also labeled as external interfaces, and investigates if the integration

of these two domains is vulnerable/difficult for HS in comparison

to the MS group by employing a self-paced reading experiment.

The results demonstrate a parallel performance in the online

reading time data but only partial differences between the two

groups in integrating the external interfaces in the offline end-of-

sentence response data. Future research on HS should focus on

different phenomena that involve not only external but also internal

interfaces and test these phenomena via online experimental

methods to see how HS process their heritage language under time

pressure. This will enable the researchers to understand the nature

of HS and their heritage languages and to get a complete picture of

theories regarding heritage languages and their speakers.
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Parental agency of their children’s language learning is often determined by 
their perceptions of the significance of the language in both family and society 
levels. Based on a larger ethnography conducted in Sydney from 2017 to 2020, 
this study investigates the language ideologies of Chinese immigrant parents 
from the People’s Republic of China in the recent decades, regarding the 
maintenance of their children’s Chinese heritage language(s). Drawing on the 
concept of language as pride and profit shifting between communities across 
time and space, this study reveals that Chinese parents primarily emphasize 
the economic benefits associated with Chinese languages when it comes to 
preserving their heritage language(s). While the significance of cultural pride 
and identity remains evident, there is a notable shift where the concept of 
pride is merging with that of profit concerning the importance of Chinese 
heritage language. However, the commodification of Chinese and identity, 
privileging “national” mandarin while marginalizing “regional” others, impedes 
the transmission of diverse Chinese heritage languages other than Mandarin. 
Simultaneously, the value-laden calculation of language prioritizes the “most” 
prestigious English, often at the expense of “heritage” Mandarin, regardless of 
its acknowledged economic potential. The findings illustrate how language 
ideologies and practices within the Chinese diaspora are shaped by power 
conflicts between English and Mandarin Chinese, hierarchical distinctions 
between Mandarin and non-Mandarin Chinese, and subtle stratification within 
regional Chinese languages. The research underscores the challenges faced by 
minority communities in preserving their heritage languages, particularly those 
with limited economic capital or political influence.

KEYWORDS

heritage language, Chinese, pride, profit, Australia, language ideology

Introduction

Australia has gained a prominent reputation as a desirable destination for migration, 
boasting a vibrant multilingual and multicultural society. The continuous inflow of immigrants 
remains a defining characteristics of Australian society (Romanowski, 2021). As of 2021, 
approximately 7.5 million people in Australia, which accounts for 29.1% of the total population, 
were born overseas (Australian Bureau of Statistics, 2022). Notably, the number of Chinese-born 
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people experienced a significant surge in the 21st century, owing to 
increased intakes of skilled migrants and students (Australian Bureau 
of Statistics, 2021). From 2011 to 2021, China consistently maintained 
its position as the third-largest source of immigrants to Australia 
(Australian Bureau of Statistics, 2017, 2021). The Chinese population 
proportion experienced a notable increase from 1.5% (318,969) in 2011 
to 2.2% (509,555) in 2016 (Australian Bureau of Statistics, 2017). This 
percentage remained constant at 2.2% (549,618) in 2021 (Australian 
Bureau of Statistics, 2021). The recent growth stagnation may have been 
influenced by the impact of COVID-19-related travel restrictions in 
China during 2020 and 2021. The arrival of new immigrants from 
diverse regions of China not only enriches the dynamics of 
multicultural Australia in terms of ideologies, identifications, and 
orientations but also significantly shapes the linguistic landscape of 
Chinese diaspora in Australia (Wang et al., 2023).

China is a nation characterized by its rich demographic and 
linguistic diversity, encompassing an impressive array of approximately 
two thousand Chinese language varieties (Li D. C. S., 2006). The 
umbrella term “Chinese” consists of seven major dialects or varieties: 
Mandarin (originating from the north), Yue (including Cantonese), Wu 
(including Shanghainese), Kejia (also known as Hakka), Min 
(commonly referred to as Hokkien), Xiang (from the Hunan region), 
and Gan (from the Jiangxi region) (Taylor and Taylor, 2014). By the end 
of the previous century, Cantonese had been the lingua franca within 
the Chinese diaspora in Australia (Jupp, 2001). However, with the 
advent of the new millennium, Mandarin has steadily risen to 
prominence, overtaking Cantonese to become the dominant language 
within the community (Wang, 2020). Over the past decade (2011–
2021), Mandarin Chinese has emerged as the most widely spoken 
language other than English in Australian households, experiencing a 
significant surge in speakers from 336,410 in 2011 to 685,274 in 2021 
(Australian Bureau of Statistics, 2017, 2021). Although Cantonese 
continues to rank among the top five languages spoken at Australian 
homes, its number of speakers has witnessed limited growth, rising 
from 263,673 in 2011 to 295,281 in 2021 (Australian Bureau of Statistics, 
2017, 2021). As a result, the disparity between the number of Mandarin 
and Cantonese speakers in Australia has become substantial. Despite a 
relatively minor difference in 2011, the number of Mandarin speakers 
now surpasses that of Cantonese speakers by a wide margin, more than 
doubling in comparison (Australian Bureau of Statistics, 2017, 2021).

In the context of existing studies, the classification of a heritage 
language can be linked to a non-societal language spoken within 
the home environment, readily accessible to young children, or one 
that maintains an ancestral connection with them (Rothman, 2009; 
Leeman, 2015). In alignment with this definition, the term 
“Chinese heritage language” in this study is employed as a broad 
reference for diverse Chinese language varieties (e.g., Mandarin, 
Cantonese, Shanghainese, Sichuanese, Hokkien, or others), 
whether spoken within the home domain or connected to parents’ 
mother tongues, even if not spoken by the children themselves. 
This study specifically delves into the tensions associated with 
preserving these different types of Chinese heritage varieties. To 
provide clarity, we utilize three terms: “Chinese heritage language” 
for general reference, “Chinese heritage language(s)” to encompass 
one or more varieties, and “Chinese heritage languages” when 
referring to multiple varieties.

The linguistic transition within the Chinese diaspora can 
be attributed to a range of factors, including shifts in the demographic 

makeup of Chinese immigrants, which no longer predominantly 
originate from Cantonese-speaking regions in southern China (Wang, 
2020). Nevertheless, the evolving linguistic landscape of the Chinese 
diaspora must also take into account the language ideologies held by 
Chinese immigrant families (Wang, 2020) as well as the power 
dynamics at play within niche language markets (Curdt-Christiansen, 
2018). In the ever-evolving realm of the global economy, numerous 
languages are gaining importance to target specific customer segments 
and create new forms of added value within an increasingly 
commodified linguistic market (Heller, 2010; Heller and Duchêne, 
2012). Given China’s remarkable economic growth over the past 
decades, Chinese, particularly Mandarin Chinese, is progressively 
being recognized as a valuable asset in terms of technical skills, 
offering individuals enhanced prospects in education and employment 
(Curran, 2021). Heritage language maintenance, specifically for 
Chinese, finds itself at a crossroads in the twenty-first century. On one 
hand, the common pattern of language shift, from minority languages 
including Chinese to majority languages like English, continues to 
prevail within diasporic transnational families regarding children’s 
bilingual development (Wang, 2020;  Piller and Gerber, 2021). On the 
other hand, the growing global importance of Mandarin Chinese has 
resulted in an increasing demand for the maintenance and acquisition 
of the Chinese language, as reflected in the discourse of the broader 
Chinese diaspora (Curdt-Christiansen, 2014; Zhang, 2020).

Immigrant parents with transnational capital often play an active 
role in making decisions on which language(s) their children should 
invest in, let go of, or even prohibit, considering the potential impact 
on their educational and employment prospects within and across 
national borders (Curdt-Christiansen and Wang, 2018; Fuentes, 
2020). This study aims to investigate the ideology and agency of 
Chinese immigrant parents concerning their children’s language 
development, while considering the evolving status of Chinese 
languages in Australia and the wider contexts. It specifically focuses 
on understanding how interplay between the growing influence of 
Mandarin Chinese, the advantages of English proficiency, and the 
level of commitment to preserving non-Mandarin Chinese languages 
manifests within the Chinese diaspora. Thus, this research provides 
valuable insights into the complex and, at times, conflicting decision-
making processes undertaken by Chinese immigrant parents 
regarding their children’s languages, identities, education, and 
employment. Situated in the overarching “superdiversity” trend in the 
broad immigrant population, this research contributes to a deeper 
understanding of the power dynamics that shape Chinese-English 
bilingualism and the local Chinese language ecology (e.g., Mandarin, 
and other layered Chinese varieties), within the context of Australia 
and beyond.

Language as pride and profit as a 
theoretical framework

Pride and profit embodied in language 
ideologies and practices

In order to explore the intricate implications of Chinese language 
usage within the context of the changing demographics of Chinese 
immigrants in Australia, alongside China’s increasing socioeconomic 
and political influence globally, we employ the theoretical framework 
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of language as both a source of pride and a means of profit. This 
conceptual framework, pioneered by Duchêne and Heller (2012), 
reconfigures the shifting paradigm by moving away from the 
traditional discourse that associates language with pride and instead 
embraces the emerging discourse that recognizes language as a 
valuable tool for profit.

The ideology of seeing language as pride, usually bound up with 
concepts of modernity and nationalism, portrays language and culture 
through national and political lenses. This perspective places emphasis 
on aspects like heritage, rights and citizenship and associates them 
with the formation of nation-states (Heller and Duchêne, 2012). 
Within this context, elements such as cultural inheritance, linguistic 
preservation, and a sense of belonging are defined and casted as 
expressions of “pride”. These expressions serve to distinguish 
community members from “others” outside the community (Curdt-
Christiansen and Huang, 2021). More specifically, “pride”, “as a marker 
of minoritized identity,” becomes associated with one’s affiliation to 
the cultural group, their attachment to a specific geographical place, 
and their relationships with family members (Tuktamyshova and 
Kirillova, 2023, p. 35). In a study by Blackledge and Creese’s (2012) on 
a Bengali community in the United Kingdom, Bengali, the national 
language of Bangladesh, is regarded as the symbolic representation of 
Bangladeshi heritage. Interviews with parents, administrators and 
teachers in Bengali heritage schools reveal a shared belief in the 
necessity for children to learn Bengali as a means of perserving 
knowledge of their Bangladeshi “roots” (Blackledge and Creese, 2012). 
This “pride”-based language orientation can also be  observed in 
various diasporic communities and community schools worldwide 
(Curdt-Christiansen and Hancock, 2014; Curdt-Christiansen and 
Huang, 2021).

In contrast, the ideology of language as profit, often associated 
with new neoliberalism or late capitalism. The trope of profit regards 
linguistic and cultural resources as exchangeable assets with 
measurable value in economic terms (Heller and Duchêne, 2016). This 
pragmatic ideology perceives language as a product, language as a 
property, and language as an embodied skill (Pujolar, 2018). 
Embedded within this profit discourse is the commodification or 
marketalisation of language, prioritizing economic rationale in 
promoting any given language or language variety for its economic 
potential within neoliberal market (Leeman and Martínez, 2007).

Neoliberalism entails the marketalisation of all aspects of life, 
extending well beyond nation-states (Canagarajah, 2020). This 
ideology often involves the commodification of languages, where 
language becomes a commodity with varying degrees of value, 
creating hierarchies among languages (Sharma and Phyak, 2017). The 
language industry exemplifies one of the key features of late capitalism, 
which goes beyond national market regulations, transcending fixed 
identities, territorial boundaries, and the nation-state system (Heller 
and Duchêne, 2012). Consequently, the neoliberal commodification 
of language, rooted in the concept of language as a source of profit, can 
be  viewed as a crucial phenomenon within the context of late 
capitalism in the age of globalization.

The global dominance of neoliberal political conditions 
increasingly shapes language ideologies, policies, and practices as 
enacted across diverse conditions and domains (Sharma and Phyak, 
2017), such as in Francophone areas of Canada (Heller and Bell, 
2012), in education forums in Singapore (Tupas, 2015), in media 
discourses of Ireland (Liu and Gao, 2020). As the commercialisation 

of language continues to gain prominence, a significant shift in 
perspective has occurred, moving away from viewing language 
primarily as a marker of ethnonational identity towards recognizing 
language as a marketable commodity in its own right (Heller, 2003, 
p. 474). For example, the pride associated with francophone identity 
remains significant, yet it has been reframed within a new discourse 
where proficiency in French becomes a prerequisite for employment 
in a job market that functions substantially in French (Heller and Bell, 
2012). In many cases, efforts to promote and revitalize minority 
languages (e.g., Corsican) has been taken out of official and 
institutional contexts and are now integrated into a “poeticization of 
the economy” (Jaffe, 2019, p. 10).

Within the context of preserving minority languages, the interplay 
between language ideologies centered on pride and profit often 
intertwines. This dynamic relationship is notably manifested in the 
promotion of heritage tourism, where indigenous languages and 
associated semiotic elements are strategically employed as selling 
points to market specific destinations to tourists for both 
entertainment and educational purposes, all in the name of 
authenticity and purification (Dlaske, 2014; Jaffe, 2019; Tuktamyshova 
and Kirillova, 2023). Driven by the abovementioned concept of 
“poeticizing the economy,” the Corsican village of Pigna, for example, 
markets its local heritage by showcasing Corsican music performances 
and utilizing multilingual texts as tools to attract tourists and visitors 
(Jaffe, 2019, p.  11). While this commodification of such minority 
distinction serves economic purposes, it also integrates into a broader 
process of Corsican language revitalisation. The language practices 
associated with Corsican exemplify the discourses of both pride and 
profit, as similarly attested in the promotion of other minority 
languages, such as Tatar in Russia (Tuktamyshova and Kirillova, 
2023). In the city of Kazan, the tourism industry often packages Tatar-
enhanced features to offer cultural experiences to tourists and generate 
economic profit, which in turn creates “a stronger sense of pride, 
identity, and empowerment” for Tatar heritage speakers. These 
intertwined tropes of “pride” and “profit” are used to justify the 
importance of linguistic varieties, encouraging or convincing people 
to speak them, learn them, support them, or even pay to hear them 
(Heller and Duchêne, 2012).

However, the ideological tropes of language as sources of 
both pride and profit can come into conflict with each other. As 
languages are increasingly commodified as technical skills, the 
profit-oriented aspect appropriates the pride trope, leading to 
tensions and conflicts. These tensions arise when certain 
linguistic entities were legitimized while others being traversed 
(Heller and Duchêne, 2012). Take the aforementioned 
Bangladeshi heritage language for example. Bengali, as the 
language spoken by the educated elite in Bangladesh, holds 
significant value as a cherished heritage language within the 
diaspora. In contrast, Sylheti, spoken in rural areas of northeast 
Bangladesh, is often associated with lower social status and is 
perceived as indicative of a less-educated group (Blackledge and 
Creese, 2012). In that research, speakers of the prestigious 
Bengali were unwilling to allow the lower status language, such 
as Sylheti, to “contaminate” their linguistic resources (Blackledge 
and Creese, 2012). Such language categorisations highlight the 
dilemma confronting heritage language education in Britain. It 
finds itself torn between modern discourses focusing on linguistic 
and cultural preservation and perspectives shaped by late 
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capitalist tendencies regarding it as a source of distinction and 
capital (Heller and Duchêne, 2012). The linguistic inscription of 
pride into profit, which privileges certain sets of linguistic 
resources, can perpetuate hierarchical orders between languages 
and reinforce class differences among speakers (Curdt-
Christiansen and Huang, 2021).

Pride or profit in the field of learning 
Chinese as a heritage language

When the emphasis on profit supersedes that of pride in the realm 
of (heritage) language education, language planning and policies tend 
to align with the social prestige, educational opportunities, and 
socioeconomic advantages associated with the language, whether at 
the state or family level (see Tupas, 2015; Curdt-Christiansen, 2016; 
Tannenbaum and Yitzhaki, 2016). In Singapore, Mandarin, as one of 
the four official languages, had long been celebrated for its cultural 
significance to the dominant Chinese population, encompassing their 
traditions, customs, and ancient civilisations. While Mandarin 
continues to serve as a language of cultural or ethnic identification in 
official and popular discourse, recent state policy pronouncements 
seem to redefine Mandarin as a valuable economic asset in addition 
to its heritage promotion (Tupas, 2015). In other words, besides as a 
medium for the transmission of culture, Mandarin serves as a 
pragmatic tool for achieving economic gains, a role previously 
reserved for English only (Tupas, 2015). The commodification of 
Mandarin, as represented in the bilingual policy, is part of the 
government’s strategic response to the growing economic and political 
clout of China on the global stage (Tupas, 2015). The policy 
reorientation indicates a potential ideological shift, viewing Mandarin 
as being a commodity with significant economic value, away from as 
being an entitlement of heritage and identity historically. In the 
context of family dynamics, the desire of parents to maintain the 
Chinese language is largely driven by external factors, particularly 
economic considerations (Wang, 2020). Mandarin Chinese is often 
viewed as a valuable asset that can lead to personal betterment and 
financial advantages, rather than being appreciated for its intrinsic 
linguistic features, literary prowess, or cultural heritage (Wang, 2020). 
At the grassroots level, individuals of Chinese ethnicity who come 
from non-Mandarin-speaking backgrounds (such as Hokkien or 
Cantonese) within the broad Chinese diaspora often opt not to 
prioritize the acquisition of their mother tongue. Instead, they make 
the decision to have their children learn Mandarin, aiming to gain 
academic recognition or improve their prospects for local and 
transnational employment (Zhang and Slaughter-Defoe, 2009; Curdt-
Christiansen, 2016). Family language policies and decisions go beyond 
a mere selection of which language to learn; they unveil the power 
imbalance of languages and the inequalities in language usage, despite 
all languages being integral to the lives of transnational families 
(Curdt-Christiansen and Huang, 2021).

In the process of commodifying the Chinese language, 
Mandarin has been exclusively highlighted as the benefit reaper 
from China’s economic and political growth. Despite Cantonese 
historically being the dominant language in Chinese communities 
outside of China, Mandarin has now taken precedence, becoming 
the lingua franca among the broad Chinese diaspora, including in 
the United  Kingdom (Curdt-Christiansen and Huang, 2021), 

Singapore (Tupas, 2015), Ireland (Liu, 2022), and Australia (Wang, 
2020). Consequently, the expanding influence of Mandarin Chinese, 
coupled with the ideological transformation emphasizing profit 
orientation, is likely to significantly reshape the language ecology 
within the Chinese diaspora.

Research on the motivation for Chinese heritage language 
maintenance has identified the paradigm of economic pursuit 
and identity concerns as two important factors (Wang, 2020; 
Zhang, 2020). However, little attention has been given to the 
intimate interplay of power and heritage within the sphere of 
parental language ideologies and family language policies, 
encompassing the entire spectrum of langages present in 
immigrant families’ domain. Building upon previous research, 
this study delves deeper into the nuanced manifestations of 
power and heritage reflected in language ideologies, practices, 
and decisions, specifically concerning the intimate languages1 
within individual’s lived experiences. Drawing on the theoretical 
framework of language as both a source of pride and profit, the 
study seeks to addresses the following questions:

 1. What language ideologies are observed among Chinese 
immigrant families regarding the transmission of Chinese 
heritage language(s)?

 2. How does the discourse surrounding speaking Chinese as a 
source of pride and/or profit influence the language ideologies 
of newly arrived Chinese immigrants?

 3. What tensions, if any, are observed in maintaining Chinese as 
a language of profit and/or pride?

Methodology: a critical sociolinguistic 
ethnography as approach

This study is based on a larger ethnography conducted with 
31 Chinese families in Australia between June 2017 and May 2020 
(Wang, 2020). Adopting a critical sociolinguistic ethnography 
(CSE) (Heller, 2008; Heller et  al., 2017), the research aims to 
explore the multifaceted interaction of language ideologies in 
current diasporic settings and evolving political landscapes in 
both their home and the host countries. By employing CSE, this 
study offers an insider’s perspective on the experiences and 
ideologies of immigrant parents, situating them within broader 
social and political contexts (Motaghi-Tabari, 2016). The CSE 
approach provides an insider’s account of what is happening in a 
particular society or group and helps place immigrant parents’ 
lived experiences and their ideologies within wider social and 
political landscapes (Motaghi-Tabari, 2016). The open and 
context-sensitive nature of CSE allows for data collection from 
diverse sources and facilitates active interactions between the 
authors and the participants, enabling the data collection process 
to evolve and mature over time (Blommaert and Jie, 2010).

1 In this research, “intimate languages” are defined as those languages that 

are closely connected to people’s lives, serving them in both formal and 

informal communication contexts.
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Participant backgrounds

The ethnography conducted for the previous research which 
encompassed 31 Chinese families, involving 27 parents (23 mothers 
and 4 fathers) and 32 children from mainland China. This distinctive 
gender imbalance, which aligned with observations made by other 
researcher (e.g., Piller, 2002; Torsh, 2020), can be attributed to the 
traditional gender roles within families. This traditional framework 
often takes mothers as the primary caregivers and fathers as the 
primary breadwinner, a dynamic that was also evident in many of the 
families we  studied. Furthermore, the willingness of mothers to 
participate in the study may have been influenced by my own identity 
as a female researcher, potentially fostering a closer connection 
between us.

The earlier study aimed to include at least one parent and one 
child from each family; however, not all parents within each family 
were accessible for data collection. Specifically, these 27 parents 
represented 24 distinct families. Among these families, certain ones 
featured the participation of both parents, exemplified by cases like 
Mother 3 and Father 3 from Family 3, Mother 18 and Father 18 from 
Family 28, and Mother 23 and Father 23 from Family 23. Conversely, 
several other families (namely, Families 22, 24, 27, 28, 29, 30, and 31) 
solely provided child participants. The numbering sequence assigned 
to parents (as shown in Table 1) was aligned with the family order. For 
instance, examples like Mother 3 and Father 3 were associated with 
Family 3. The numbering sequence was positively related to the ages 
of their children at the time of arrival in Australia, with families 
having younger arrival children assigned to the earlier numbers, while 
those with later arrivals were assigned to the latter numbers. Given 
that the central focus of the present study primarily focuses on 
parents, the profile table exclusively encompasses information 
pertaining to the participating parents.

These participating parents, who can be  considered first-
generation Chinese immigrant parents, arrived in Australia in the 
recent decades, spanning from the 1990s to 2016. The term “first-
generation Chinese immigrant parents” in the study refers to 
individuals who were born in China and later moved to another 
country like Australia, making them the initial generation of their 
families to settle in Australia. Specifically, the majority of these parents 
(25 out of 27) arrived in Australia between 2000 and 2016, while only 
two had immigrated in the 1990s (see Table 1). Although their length 
of stay in Australia varied considerably, ranging from 1 to 25 years, 
most of them (19 out of 27) had been residing in Australia for over 4 
years at the time of the initial interviews in 2017, with an average 
duration of 7 years (see Table 1). It is important to acknowledge that 
the diverse migration periods and durations of residence in Australia 
are likely to influence their language beliefs and practices. For 
instance, those who migrated in the 1990s appeared to hold distinct 
attitudes regarding the importance of maintaining Mandarin Chinese 
when compared to those who arrived in the most recent decade (see 
the section of findings). The research endeavors to mitigate the 
potential impact of the factors related to parental migration years and 
duration. This effort is apparent in the shared migration experiences 
of the majority of participants, who arrived within the past two 
decades and resided in Australia for several years before data 
collection. Additionally, the selection of these families is characterized 
by children who have similar migration histories, specifically those 
who immigrated between the ages of 3–10. This selection criterion was 

adopted for the sake of convenience in investigating parents’ language 
ideologies and practices.

The majority of these parents were well-educated and held 
professional positions before they immigrated. Among the 27 parents, 
13 held a Bachelor’s degree, 8 a Master’s degree, and 3 a doctorate, 
most of which were obtained in China. Prior to migration, most of 
these parents worked in professional roles in academia, government, 
finance, IT, or medicine. However, following migration, many 
experienced a decline in occupational status and encountered 
significant challenges in securing employment in their respective 
fields. At the time of the interviews, only two parents had re-established 
themselves in positions within their previous professions, while eight 
parents became homemakers, and others had taken on lesser roles in 
childcare, social work, construction or were self-employed. The 
educational background of these parents, coupled with the economic 
and career disparities before and after migration, can be considered a 
contributing factor that led to their aspiration for their children’s 
socio-economic advancement through education, including language 
learning (refer to the analysis sections).

Data collection methods

The research data comprised open-ended semi-structured 
interviews conducted with parents, along with fieldnotes derived from 
informal conversations and observations, and background 
questionnaires. Mandarin served as the default language for interviews 
with all parents, except for two individuals who opted to switch to 
English a brief moment into the interview. These interviews were 
audio-recorded, transcribed verbatim, and meticulously proofread by 
the two researchers. If the selected transcripts were in Chinese, they 
were translated into English for analysis. All direct quotes employed 
in the research are either translations or transcripts in English.

The interview questions encompassed a range of topics, including 
children’s Chinese language learning experiences both before and after 
migration, parents’ expectations regarding the heritage language and 
children’s education, and family language policies implemented by 
Chinese immigrant families (see details in Interview Guide). As an 
extension of the interviews, the inclusion of “ethnographic nature” 
voices (Lee, 2014) from private communications aimed to capture 
participants’ diverse and evolving thoughts, ideologies, and 
circumstances. These informal conversations were collected through 
private meetings and via postings and exchanges on WeChat (a 
multifaceted platform that combines instant messaging with social 
networking features). Furthermore, the background questionnaire, 
formulated in English, comprised inquiries about demographic 
information, linguistic backgrounds, and language use within 
participant families’ households (see details in Family Questionaire). 
The questionnaire was distributed to participants for completion at the 
outset of the interview session. The design and sequencing of the 
questionnaire, preceding the interview, helped Author 1 (the data 
collector) to have a rough understanding of the parents’ linguistic 
situation. Consequently, this understanding enabled her to adjust 
interview questions based on individual circumstances. The 
background knowledge has aided in establishing profiles for the 
participating families.

In the collected data, the parents predominantly used the term 
“the Chinese language” to refer to Mandarin, unless specifically stated 
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otherwise. The term “Mandarin” itself was seldom utilized, except 
when distinguishing it from other varieties of Chinese. This linguistic 
habit among the first-generation Chinese immigrant parents may 
stem from Mandarin’s esteemed status as the lingua franca in mainland 
China. Therefore, unless explicitly specified, the phrase “the Chinese 
language” mentioned in the excerpts within this study should 
be understood as referring to Mandarin.

Negotiating our roles, whether as friends, researchers, or 
participants, was essential in a context where language was a central 
topic of discussion (Morgan, 2017). In the research, the fieldwork was 
conducted by Author 1, who was herself a migrant parent at the time 
of data collection. Author 1’s insider position played a significant role 
in fostering in-depth discussions with the participating parents 

regarding topics such as language attitudes, heritage language 
maintenance, and bilingual parenting. Most of the interviewed 
participants perceived Author 1 both as a fellow parent and as a 
researcher. They exhibited a strong willingness to share their 
experiences of bilingual parenting and to collaboratively explore 
effective strategies for providing their children with bilingual support. 
Simultaneously, once they became aware of Author 1’s situation as a 
new migrant, they also viewed her as a novice parent within a 
migration context. Consequently, they generously imparted their 
knowledge about the Australian educational system to her. In fact, 
during the subsequent analysis, this insider identity, which had 
allowed Author 1 to align with parental linguistic stances, enabled a 
deeper understanding of the emotional aspects underpinning their 

TABLE 1 Sociodemographic profile of the Chinese parents.

Participants Year of 
arrival

Educational 
level

Premigration 
occupation

Postmigration 
employment

Parents’ 
mother 
tongue

Language(s) 
with children 
(based on the 
reported 
preference 
order)

Mother 1 1992 TAFE Pathologist Housewife Mandarin English, Mandarin

Mother 2 2012 High School Self-employed Self-employed Mandarin Mandarin

Mother 3 2010 Bachelor Nurse Nurse Fujiannese Mandarin, English

Father 3 2010 Bachelor Lawyer Laborer Funjiannese Mandarin, English

Mother 4 2012 Bachelor Manager Self-employed Hakka Mandarin, English

Mother 5 2010 Bachelor Programmer Housewife Cantonese

Mandarin, Cantonese, 

English

Mother 6 2015 Bachelor Financier Housewife Shanghainese Mandarin

Mother 7 2013 Bachelor Accountant Casual accountant Mandarin Mandarin, English

Mother 8 2007 Bachelor Accountant Auditor Cantonese

Mandarin, Cantonese, 

English

Mother 9 2005 Bachelor Internal auditor Community social worker Shanghainese

Mandarin, 

Shanghainese, English

Mother 10 2004 Bachelor Purchasing officer Settlement coordinator Mandarin English, Mandarin

Mother 11 2013 Master Educational consultant Migration advisor Cantonese

Cantonese, English, 

Mandarin

Mother 12 2013 Bachelor Manager Housewife Mandarin Mandarin, English

Mother 13 2016 Master IT engineer Housewife Mandarin Mandarin

Mother 14 2000 Medical Doctor Professor TCM practitioner Mandarin Mandarin, English

Father 15 2012 Doctor University lecturer Childcare educator Mandarin Mandarin, English

Mother 16 2009 Bachelor Salesperson Housewife Mandarin Mandarin

Mother 17 2015 Master Medical expert Housewife Sichuannese Mandarin

Mother 18 2016 Bachelor Social worker Housewife Shanghainese Mandarin

Father 18 1990 Bachelor Manager Self-employed Shanghainese Mandarin

Mother 19 2014 Master University lecturer Housewife Mandarin Mandarin

Mother 20 2016 High School Real estate agent Cashier Cantonese Mandarin

Mother 21 2010 Medical doctor Medical expert Histologist Mandarin Mandarin, English

Mother 23 2015 Master Sales manager Pathology collector Mandarin Mandarin

Father 23 2015 Master Doctor Pathology collector Mandarin Mandarin

Mother 25 2003 Master University lecturer Business owner Sichuannese Mandarin, English

Mother 26 2015 Bachelor Salesperson Waitress Mandarin Mandarin

27

https://doi.org/10.3389/fpsyg.2023.1259398
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Wang and Li 10.3389/fpsyg.2023.1259398

Frontiers in Psychology 07 frontiersin.org

language behaviors. This included their emotional struggles and 
policy inconsistencies when attempting to maintain their children’s 
proficiency in Mandarin Chinese while simultaneously supporting 
their academic excellence in school (see the findings section).

Data analysis

Building on previous ethnographies as models (e.g., Curdt-
Christiansen and Wang, 2018; Fuentes, 2020), we  employed a 
combined approach, utilizing both deductive and inductive methods 
to analyse the data. Initially, we conducted a deductive segmentation 
of transcripts and fieldnotes based on predetermined themes that 
emerged as salient or were identified as relevant during the data 
collection process. These predetermined components, specifically 
“Chinese as profit,” “Chinese as pride,” “family language policies,” 
“occurrence of tensions,” and “families’ linguistic background,” were 
deemed most pertinent to our research inquiries. By categorizing the 
data into these segments, we  established the groundwork for our 
analysis. Subsequently, through an inductive process, we identified 
and categorized emerging themes within each segment. After reading 
the segmented data under the pre-determined headings, we carefully 
examined and coded significant themes while noting their similarities 
and differences. Through constant comparison and contrast of the 
data, we  merged similar themes and grouped them into primary 
thematic topics. For instance, within the “Chinese as profit” segment, 
we  coded the data into themes such as “learning Chinese due to 
China’s rise,” “learning Chinese for job opportunities,” “learning 
Chinese for return migration,” and so on. Similarly, within the 
“Chinese as pride” segment, we identified themes such as “Chinese as 
identity,” “Chinese as cultural legacy,” “Chinese as family bond” and 
others. The “occurrence of tensions” segment yielded themes like 
“language policy conflicts between English and Chinese,” “language 
policy conflicts between Mandarin and non-Mandarin,” “language 
policy conflicts within non-Mandarin Chinese,” and others.

In the following section, we  will elaborate on the identified 
themes, conceptualizing them as four designated components: 
Chinese as a maker of employability, Chinese as a marker of identity, 
Chinese as a tie of family relations, and tensions in maintaining 
Chinese language(s).

Findings: language ideologies of the 
newly arrived Chinese immigrant 
parents

The interviewed parents expressed a strong desire for their 
children’s acquisition of the Chinese language. With the exception of 
Mother 10 and Mother 25, all parents had established explicit family 
language rules to enforce their children’s learning of Chinese, 
particularly Mandarin Chinese, including Chinese literacy skills. 
Mother 10 and Mother 25, however, admitted that they did not compel 
their children to continue Chinese language practice when their 
children expressed a dislike for the language.

Parents themselves demonstrated a proficient command of 
Mandarin Chinese, as it had been the language of their entire 
education in Mainland China. During the interviews, 11 out of the 27 
parents (41%) openly revealed that they primarily spoke 

non-Mandarin mother tongues with their spouses and/or extended 
families. These non-Mandarin varieties included Cantonese, 
Fujianese, Sichuanese, Shanghainese, and Hakka (refer to Table 1). 
Despite this, all parents unanimously affirmed that Mandarin was the 
heritage language they actively sought to maintain within their homes. 
Among the 11 parents who spoke a non-Mandarin mother tongue, 
only four admitted to considering their own mother tongues as 
valuable assets for transmission. They intentionally spoke both their 
mother tongue and Mandarin to their children. The non-Mandarin 
Chinese dialects purposefully maintained at home were Shanghainese 
(spoken by Mother 9) and Cantonese (spoken by Mother 5, Mother 8, 
and Mother 11). The remaining seven parents, speaking Fujianese, 
Sichuanese, and Hakka, acknowledged that they had never 
contemplated transmitting their dialects to their children.

The parents consistently cited economic advantages, cultural 
identity, and family communication as the most prevalent reasons for 
underscoring the importance of maintaining the Chinese heritage 
language, as illustrated in the following (also refer to Table 2).

Chinese as a maker of employability and 
mobility

Parents are highly motivated to invest in their children’s learning 
of the Chinese language due to its potential to enhance their 
employment opportunities and upward mobility. Specifically, 18 
parents (67% of those interviewed) linked their aspirations for 
preserving Chinese language skills (more precisely, Mandarin 
Chinese) to the economic, occupational, and educational advantages 
that come with proficiency in the language.

The remarkable economic growth of China serves as a pivotal 
catalyst, fostering parents’ positive attitudes towards the Chinese 
language and reinforcing their belief in the economic returns 
associated with learning it. For instance, Shanghainese Mother 9 was 
one of the few parents who maintained their children’s non-Mandarin 
dialect following migration (see details in Excerpt 7). Nevertheless, the 
focal point of her family’s language policy remained firmly on 
ensuring her daughter’s mastery of Mandarin. She had diligently 
supported this endeavor for a decade, spanning various educational 
institutions such as Chinese community schools, private tutoring, and 
back-to-China studies. She exclusively linked her maintenance 
commitment to China’s socio-economic prospects on the global stage.

(1) China is the second largest economy in the world. It has 
business with many countries. As for my daughter, she needs to 
carry two major tasks on her shoulders—taking care of her 
English studies, and also developing her Chinese language 

TABLE 2 Reasons for maintaining Chinese.

Reasons for 
Chinese heritage 
language 
maintenance

Total (n =  27) Percentage

To achieve economic gains 18 67

To preserve Chinese identity 15 56

To maintain family relations 7 26
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proficiency. I said to her, “if you develop your future in China, 
what you can use to compete is your English; but if you stay in 
Australia, what you must have to compete is your Chinese.” That’s 
why neither her Chinese nor her English can be allowed to drag 
behind. (Interview) [Adapted from Wang (2023)]

The sentiments expressed by parents shed light on two 
significant aspects that underline the influence of power structures 
on language preservation. Firstly, it demonstrates how the political 
and economic status of a home country, such as China, empowers 
its social agents, specifically Chinese immigrant parents in 
migration contexts like Australia, to uphold their heritage languages 
and cultures. The above-mentioned excerpt emphasizes the socio-
political and economic prominence of China on the global stage, 
which strengthens parents’ convictions regarding the economic 
potential of Mandarin Chinese and further reinforces their desire 
for their children to attain proficiency in Chinese. Secondly, by 
positioning Chinese on an equal footing with English, the 
universally recognized lingua franca, the prestigious status of 
Mandarin Chinese as an emerging world language appears to 
be  well-attested and embraced within the Chinese diaspora. 
Throughout the gathered data, parents consistently demonstrated a 
discernible sense of pride in the increasing prominence of their 
heritage language, coupled with a sense of urgency to tap into the 
potential economic benefits offered by the growing Chinese market 
(as also evident in the following excerpts).

In light of the predominant emphasis on the economic benefits 
linked to learning Chinese, proficiency in the language is frequently 
regarded as a valuable asset for job opportunities, career advancement, 
socio-economic progress, and cross-border navigation. Father 18, 
another Shanghainese parent, communicated in Chinese with his wife 
and extended family, reserving Mandarin exclusively for conversations 
with his daughter. For him, the pragmatic utility of Mandarin 
represents a dedicated commitment to fostering his daughter’s 
Chinese language proficiency:

(2) Having Chinese means more job opportunities. China’s 
economy is growing so fast, and how can we predict whether she’d 
better develop her career in China after she grows up. So, Chinese 
is a must […] Even if she stays in Australia, she still needs Chinese. 
Chinese language skill will be an advantage in the future. See, if 
you  speak beautiful English and have a good command of 
Chinese, you are obviously advantaged and you get the best of 
both worlds. (Interview)

From a parental perspective, though English continues to be a 
prerequisite for accessing many specialized markets, it is no longer 
sufficient to provide a competitive edge in the globalized job market. 
Mandarin Chinese, on the other hand, is seen as a valuable technical 
skill that carries the shared responsibility of enhancing career 
opportunities through transnational mobility (Curran, 2021). This is 
exemplified by the idea of relocating from Australia to China, as 
mentioned by Father 18. It is worth noting that transnational mobility, 
desired by many parents including Father 18, predominantly occurs 
between English-speaking and Chinese-speaking contexts. This can 
be attributed to the consistent identification of English and Mandarin 
Chinese in the data as the two most profitable languages, granting 
access to occupational and economic resources across various global 

and diasporic spaces. The prestige ascribed to Mandarin can also 
elucidate why Father 18 and Mother 18 opted to disregard their native 
Shanghainese dialect, choosing instead to communicate exclusively in 
Mandarin with their daughter.

Perceiving China as an emerging economic powerhouse, parents 
no longer view Australia as the permanent destination, but rather as 
a steppingstone. Return migration to China is increasingly considered 
as a viable option when contemplating their children’s future 
trajectories. Consequently, mastering the Chinese language has 
become an essential skill for keeping the possibility of returning to 
China and pursuing a prosperous career open. However, the hindered 
progress, or even loss, of children’s Chinese language proficiency, 
poses a significant threat to parents’ expectations of career 
advancement in both their current location and, particularly, within 
the context of China. This implies that the desired upward social 
mobility may result in an undesired outcome: the fear of “being 
stranded in Australia”, as articulated by Mother 7, who communicated 
in Mandarin, the sole Chinese variety used with all her family:

(3) For me, Australia is not the only option. China continues to 
develop, and there are increasing opportunities there. But if 
Daughter 7’s Chinese keeps deteriorating, we can go nowhere but 
stay in Australia. (Fieldnote) [Adapted from  Wang (2023)]

These middle-class immigrant families, equipped with 
transnational resources on their own, aspire to climb the social ladder 
through transnational mobility, ideally spanning between English-
dominant Western countries and Chinese-operating Eastern 
countries. The realization of transnational mobility is envisioned with 
the aid of the two pivotal languages: English, serving as a gateway to 
education and employment (Curran, 2021), and Mandarin Chinese, 
representing their instrumental heritage that is gaining prominence.

As outlined in the methodology section, it becomes apparent that 
differences in parents’ migration experiences, influenced by the era of 
their migration, have a noticeable impact on their attitudes regarding 
the preservation of Chinese heritage language, particularly Mandarin 
Chinese. In my research, parents who immigrated in the 1990s and 
early 2000s, such as Mother 10 and Mother 25, appeared to be less 
inclined to prioritize the maintenance of Chinese heritage language. 
Conversely, all the parents who migrated at a later stage demonstrated 
a strong commitment to maintaining Mandarin Chinese, often linking 
their language preservation efforts to the increasing value of Mandarin 
in the job market. This also underscores the significant role of 
economic considerations in shaping immigrant families’ dedication to 
preserving their heritage languages.

As reflected above, the growing significance of the Chinese 
language and China’s socio-economic influence has led to an 
increasing commodification of Mandarin as a heritage language. This 
shift in focus places greater emphasis on the economic benefits it 
brings in niche markets, while diminishing attention towards the 
concepts of heritage and identity. Mother 9 expressed this evolving 
perspective when she stated, “I feel Chinese is very useful and will 
even be super-useful in the future. This [Chinese maintenance] is 
more than a heritage issue” (Interview). This statement highlights the 
parents’ transition from an “identity-based” perspective to a “more 
instrumental” one (Liu, 2022, p. 15). For these parents, the “heritage” 
Mandarin, “en-route to becoming the world’s other lingua franca” 
(Seng and Lai, 2010, p.  25), has emerged as an indispensable 
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“commodity” that is expected to hitch the second generation to the 
economic growth of their parental homeland.

Chinese as a marker of ethnicity and 
identity

Parents recognized the significance of Chinese ethnicity and 
cultural heritage in the maintenance of Chinese heritage language, 
although the percentage (56%) of those emphasizing ethnic and 
cultural pride is slightly lower compared to those pursuing economic 
gains. Nevertheless, the evolving discourse of pride aligns the Chinese 
language with ethnicity and identity, assigning particular significance 
to Mandarin over other Chinese varieties. This emphasis is evident in 
the perceived role of Mandarin in ethnic embodiment, resistance 
against racism, and the transmission of cultural heritage.

The Chinese parents’ perception of language as identity 
appears to be deeply ingrained. They associate their children’s 
Chinese identity primarily with their physical racial attributes. 
According to their perspective, learning Chinese becomes crucial 
in triggering their children’s recognition of their Chinese 
heritage, with speaking the language seen as a symbolic 
expression of their racial embodiment. Mother 21, Mother 21, 
who maintained Mandarin as the primary spoken language with 
her daughter, underscored the significance of learning Chinese 
in terms of augmenting ethnic visibility:

(4) Learning Chinese is a must, I think, for our Chineseness. This 
is the root, our identity. For example, if you say you are European, 
you are still defined as Asian whenever and wherever you are 
present, because your black hair and yellow skin are fixed and 
unchangeable, right? (Interview)

In the aforementioned excerpt, the concept of “Chineseness” 
or Chinese identity is distinguished from physical racial 
characteristics such as “black hair” and “yellow skin”. Speaking 
Chinese is regarded as the legitimate means by which the visible 
embodiment is linked to symbolic identity. This perspective on 
the language-identity connection aligns with Francis et  al.’s 
(2014) observation that the racially marked body, identified as 
Chinese, is expected to embody Chineseness as defined in the 
imagined community, particularly through the reproduction and 
maintenance of the Chinese language. Furthermore, the parents 
are acutely aware of the potential racist discrimination that their 
children might encounter in a migratory context, drawing from 
their own lived experiences and deep connection to their cultural 
identity. For Mother 4, who hailed from a Hakka-speaking 
community, Mandarin served as the exclusive Chinese she shared 
with her daughter, and she was also devoted to nurturing her 
daughter’s proficiency in Chinese literacy. When inquired about 
the motivation, she passionately conveyed that the foundation for 
resilience against racism lies in fostering “ethnic awareness and 
ethnic pride in your own culture,” and, most importantly 
“embracing one’s true self ” within a diverse and multicultural 
society. Likewise, Shanghainese Father 18 exclusively conversed 
in Mandarin with her daughter, advocating for the significance 
of learning Chinese and perpetuating Chinese culture as a 
response to situations involving racism.

(5) Even though you might be brought up here, there definitely 
exists differences between you and them, no matter how well 
you speak English. It is impossible for you to be regarded as one 
of them. That’s why these Chinese-born children need their own 
language and culture. (Interview)

The identity of Chinese migrant children is often seen as 
contrasting with that of local Australians, as highlighted by Father 18 
who consistently referred to the former as “you” and the latter as 
“them”. According to him, despite the Chinese children being fluent 
in English like their local counterparts, they are not accepted as part 
of the in-group. This distinction in identity, primarily rooted in racial 
characteristics, becomes a significant source of exclusion, racism, and 
discrimination. Being visibly Chinese creates a barrier to inclusion 
and exposes them to othering, which is why parents believe that 
learning Chinese, particularly Mandarin Chinese, serves as a powerful 
tool for withstanding potential racism. In this context, the specific 
Mandarin Chinese and the broader Chinese culture act as a “protective 
shield” for children to rely on when faced with racial identity issues 
(Jacobson, 2008, p. 75). This motivation to learn Chinese as a defense 
against exclusion and racism aligns with the parental drive to have 
their children study Korean in Shin’s (2013) research, where mothers 
in the study aimed to cultivate a positive racial identity in their 
children, anticipating that it would prepare them for encounters 
with racism.

Besides fostering a positive racial identity, the discourse 
surrounding the acquisition of Mandarin is also influenced by 
Chinese parents’ deep admiration and pride for the aesthetic, 
cultural and literary prowess of the Chinese language. In the data, 
Chinese is often celebrated as a “beautiful language” with a rich 
“5,000-year-long history,” and its complex writing system is 
frequently regarded as one of the most challenging languages to 
master. These aspects are often cited as evidence of the invaluable 
cultural heritage of the Chinese language, making it deserving of 
preservation and inheritance. It should be  noted that parents 
habitually associated these multifaceted literary values of Chinese 
with their commitment to Mandarin. However, the perceived loss 
of its linguistic and cultural capital is seen as a hindrance to 
children’s complete development as legitimate or competitive 
Chinese Australians. Mother 1 expressed her disappointment, 
stating, “It’s a pity that my daughter has rejected to learn Chinese 
and she has limited knowledge of Chinese culture. If she could 
combine Chinese culture with Western culture, she would be like a 
tiger with wings” (Interview).

In fact, the representation of identity itself appears to 
be increasingly commodified, manifesting in the profit-driven pursuit 
of belonging evident in parents’ aspirations for return migration (see 
details in the previous section). This trend of commodification extends 
to the selection of Mandarin, rather than their native tongues, as the 
standardized symbol of heritage, identity, ethnicity, and belonging. 
Parents’ (e.g., Mother 7 and Father 18) envision their return to China, 
which is heavily contingent upon the preservation of Mandarin 
Chinese, as a reflection of their attachment to an idealized “homeland”. 
This heightened sense of belonging finds support in China’s 
remarkable economic growth, making Mandarin the most beneficial 
language to reap rewards. Apart from language-specific factors, the 
socio-economic power of one’s home country can instill in individuals 
residing in the host society a sense of “long-distance nationalism” or 
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affiliation, thereby reinforcing a deep-rooted “pride in the Chinese 
national identity” (Curdt-Christiansen and Huang, 2021, p.  59). 
Within this context, the interplay between pride and profit regarding 
the preservation of the Chinese language for the sake of ethnicity and 
identity is intricately woven and mutually constituted. This dynamic 
suggests a tendency for a transition from pride to profit, particularly 
if the allure of materialistic gains within their home country continues 
to persist.

Chinese as a tie of family relations

The importance of learning Chinese for the purpose of family 
cohesion was acknowledged by only seven of the parents interviewed 
(26%). The limited emphasis on Chinese in family communication can 
be attributed to the parents’ own proficiency in English, which allows 
them to comprehend their children’s English at a communicative level. 
Out of the 27 parents, 24 (89%) held a bachelor’s degree or higher, and 
on average, they had been living in Australia for 7 years. Additionally, 
only four parents (15%) required assistance when completing the 
English questionnaire at the outset of interview. These factors (e.g., 
educational background, migration experiences, and displayed 
English ability) suggest that these parents likely possess functional or 
even advanced English skills within their work and living 
environments. In fact, apart from Chinese, parents identified English 
as a commonly used language in family communication, particularly 
when their children responded to them. Nevertheless, parents still 
regarded Chinese as the language that conveys intimate emotions, 
providing a sense of familiarity and comfort. They believe that their 
children’s proficiency and knowledge of Chinese are crucial for 
fostering deep parent–child communication. As Mother 21, a typical 
Mandarin-speaking parent, elucidated:

(6) Compared with most Chinese migrants, our English is not 
bad, but the English spoken by us – first-generation immigrants, 
is not at all comparable with them – the second generation […] 
There are always things we cannot express unless resorting to our 
mother tongue. That’s why I think my daughter needs to learn our 
language. The more proficient she is in Chinese, the more freely 
she could express herself with it. So, we would have more freedom 
in conducting conversations.

Parents like Mother 21 perceive the linguistic divide between 
parents and children as a threat to the freedom of communication 
within the family. They believe that closing the language proficiency 
gap requires the second generation to freely express themselves in 
Chinese. In cases where Chinese has not been successfully maintained, 
conversations with parents or other family members may remain on 
a superficial level, potentially affecting family harmony. These 
linguistic disparities often result in reduced shared beliefs, values, and 
behaviors, becoming a noticeable source of grief and sorrow for 
parents. When Mother 1 expressed her sadness over the lack of 
meaningful conversations with her daughter, she exclaimed, “She is a 
foreigner to me.” Similarly, Mother 10, despite fluently conversing with 
her daughter in English, expressed regret that her daughter’s language 
loss severed the communication channel with her grandparents.

It is worth noting that during the interviews discussing the 
significance and practice of maintaining Chinese heritage language, 

Mandarin Chinese serves as the default reference language, even 
though many parents (11) originate from non-Mandarin speaking 
backgrounds (see Table 1). This implies that Mandarin, as opposed to 
any other Chinese dialect, is regarded as the legitimate language not 
only for enhancing career prospects and representing Chinese identity 
but also for preserving family bonds. Furthermore, it is important to 
clarify that among the 20 parents who do not explicitly mention the 
Chinese language as a factor in family relationships, their relevant 
language ideology does not seem notably tied to their own individual 
linguistic backgrounds. This means that they could be  Mandarin 
speakers, Cantonese speakers, or speakers of any other 
Chinese dialects.

In summary, within parental discussions, the importance of 
Chinese heritage language is seen as a convergence of three key 
aspects: its potential for economic gain, its role in ethnic identity 
formation, and its ability to foster family unity. However, this 
viewpoint also reveals a shift towards instrumental orientations, 
wherein Mandarin Chinese is increasingly viewed as a valuable global 
commodity linked to economic growth and the market value of 
China. The commodification of the Chinese language is, in fact, 
attributed to the power relations of various Chinese languages, as they 
acquire symbolic capital “associated with politicized identities unified 
through homogenization and standardization of language and culture” 
(Tuktamyshova and Kirillova, 2023, p. 35). Unfortunately, the process 
of language standardization and commodification poses significant 
obstacles to the preservation of diverse Chinese heritage languages 
and the “legitimate” Chinese heritage language.

Tensions in maintaining Chinese “heritage” 
languages and the Chinese “heritage” 
language

As previously mentioned, the Chinese language is incredibly 
diverse, consisting of thousands of varieties that are primarily 
classified into seven subgroups. It is important to note that most of 
these languages are mutually unintelligible, implying that speakers of 
one subgroup may not understand those of another (Curdt-
Christiansen and Gao, 2020). However, as previously mentioned, all 
parents, regardless of their individual Chinese dialects, can use 
Mandarin as an effective vehicle of communication in the Chinese 
diaspora. Regarding the maintenance of heritage languages, the 
hybridity nature of Chinese raises questions about “which specific 
languages are being maintained by Chinese families” or “which 
languages are considered their true heritage languages.” As mentioned 
earlier, the majority of the parents aspire for their children to acquire 
a proficient command of Chinese, be it to enhance their job prospects 
or to preserve their culture and identity. It is worth noting, as 
mentioned earlier, that when referring to “the Chinese language,” all 
participants implicitly refer to “Mandarin Chinese” rather than other 
varieties. During our fieldwork, we identified a clear consensus among 
many mainland Chinese perspectives that Mandarin is regarded as a 
distinct language, whereas other Chinese language varieties are often 
viewed as regional dialects (see also Wiley et al., 2008). Although these 
dialects may hold economic or symbolic value, they are not regarded 
on the same level as Mandarin. Hence, it can be inferred that, for these 
parents, maintaining Chinese heritage language naturally equates to 
the preservation of Mandarin Chinese, regardless of their actual 
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language backgrounds. This habitual use of terminology unveils the 
hierarchical distinction between Mandarin, as the prestigious national 
language, and other varieties, which are typically indexed to locality 
and lower status, as revealed in the following.

As a heritage language is often termed as an “ancestral language”, 
“minority language” or “community language” (Leeman, 2015), these 
non-Mandarin Chinese varieties spoken by the 11 parents in the 
research can be  considered as their children’s heritage languages. 
However, the research data indicates earlier that only four parents 
regularly speak their heritage Cantonese or Shanghainese to their 
children, while none of the parents speak their heritage Sichuanese, 
Fujiannese, or Hakka to their children on a regular basis or intend to 
maintain these heritage mother tongues (refer to the above sections). 
Parents’ lax attitudes to their own spoken languages, in contrast to 
their dedication to Mandarin, further accentuate the distinct power 
disparity between the national language and regional dialects. Parents’ 
subtle indications and undertones regarding regional dialects unveil 
an implicit power hierarchy, wherein specific “regional varieties,” such 
as Cantonese and Shanghainese, are accorded a higher status 
compared to others, as indicated by Shanghainese Mother 9:

(7) We Shanghai people, more or less, have a sense of pride in 
being Shanghainese. So, I still want to my daughter to keep our 
language. But most of other Shanghai families in my circle have 
given up speaking Shanghainese with their children because they 
think Shanghainese is not that useful and Mandarin is the most 
important. (Interview) [Adapted from Wang (2023)]

Mother 9’s affection for the Shanghainese language is rooted in 
her pride as a Shanghainese person. During our conversations with 
other members of the Shanghainese community, we have observed 
that this regional identity, centered around Shanghai, is sometimes 
presented as superior to other regional identities within China. This 
sense of regional superiority is often associated with the perceived 
modernity of Shanghai, a city of iconic status in China. Similarly, 
parents like Mother 8 and Mother 11 have expressed their willingness 
to preserve both Mandarin and Cantonese as their cultural heritage. 
Cantonese, historically serving as the lingua franca in diasporic 

communities (Liu and Gao, 2020; Curdt-Christiansen and Huang, 
2021), is also viewed by these parents as “a useful language” in the 
Australian job market, making it worth passing down to the next 
generation. Nevertheless, the prominence of both the iconicity of 
Shanghainese and the functionality of Cantonese are subject to the 
overarching prestige of Mandarin. Mandarin, being the official 
language the Chinese government and the medium of instruction of 
schools across Mainland China, takes precedence over other Chinese 
dialects or varieties. This prioritization aligns with the language 
preferences of other Chinese parents investigated both in the context 
of China (Curdt-Christiansen and Wang, 2018) and in immigration 
settings (Shen and Jiang, 2023). In addition to the hierarchical 
distinction between Mandarin and other Chinese varieties, our study 
reveals that parental (dis)favor for certain languages further 
accentuates nuanced and implicit stratification among different 
Chinese dialects (see Figure 1). Mandarin, positioned at the pinnacle 
of all Chinese languages, is followed by specific sets of varieties, such 
as Cantonese and Shanghainese in our research, owing to their 
economic significance, symbolic value, or functional utility. In an 
increasingly neoliberal market, the social status of Chinese languages 
is manifested through differentiated attitudes and investments made 
by their speakers: Mandarin receives substantial investment, while 
specific linguistic resources (e.g., Cantonese and Shanghainese) are 
deemed worthy of preservation within the family domain, while other 
linguistic resources, considered useless, can be  foregone. This 
privileging of national Mandarin, at the expense of broader regional 
languages, poses a threat to the diversity of linguistic resources and 
cultural identities that have characterized Chinese diasporic 
communities (see also Liu, 2022).

The strong grassroots desire for Mandarin proficiency as a 
heritage language may lead to an optimistic assumption regarding the 
successful maintenance of Mandarin skills. However, our research 
reveals that parents often struggle to maintain consistent commitment 
to their children’s Mandarin learning, resulting in their Mandarin 
proficiency becoming stranded or hindered as their children progress 
to higher grades. The difficulty of maintaining desired Mandarin 
proficiency is deeply rooted in the power relations between 
Mandarin—the “legitimate” heritage language with growing capital 
and English—the established world lingual Franca. Our data 
consistently shows that, despite parents placing great value on 
Mandarin Chinese, they frequently interrupt their children’s Chinese 
learning activities to prioritize more immediate high-stakes 
assessments—normally English-related—such as Opportunity Class 
Test2 and Selective High School Test3 and HSC examination.4 Mother 
16’s account exemplifies this paradoxical pattern, as she constantly felt 
compelled to halt her son’s Chinese lessons in the community school 
in order to ensure his academic competence during critical stages:

(8) We suspended his Chinese classes to make way for tutoring 
classes, in Year Four targeting at OC [the Opportunity Class test], 

2 Opportunity Class test is a test for admission into academically gifted and 

talented classes in Year 5 and 6 across NSW.

3 The Selective High School Test is a placement test for admissions into 

highly competitive public schools for high-achieving and gifted students.

4 HSC examination is the high school graduation examination in New 

South Wales.

FIGURE 1

Hierarchies of Chinese languages.
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and then in Year Five at Selective School. […] After the Selective 
test, he resisted going back to the Chinese community school. […] 
Now he seems to have interest in learning Chinese, but we need 
to prepare him for HSC examination, so the focus is on English 
and math tutoring. And Chinese needs to be missed again in our 
busy agenda! (Interview) [Adapted from Wang (2023)]

Becoming academically excellent in mainstream schools is the 
wish that these immigrant parents hold in common. When seeing 
proficiency in Chinese cannot be credited in school system, parents 
often compromise the heritage Chinese, though it carries both 
emotional demands and material pursuit. They choose to prioritize 
English, which is considered the most “profitable” language, along 
with subjects that are deemed more “useful” and are typically taught 
in English. The decision to maximize the profit by prioritizing English 
over Chinese appears to be an education-wise strategy, as emphasized 
by Mother 3, who stated that “we should prioritize what is most 
important.” However, parents consistently grapple with internal 
conflicts when it comes to relinquishing the advantages or profits that 
come with achieving proficiency as heritage users. For instance, the 
compromise of Chinese proficiency often evokes a profound sense of 
loss and regret, as expressed by Mother 16. Following the suspension 
of Chinese classes, she mourned the decline in her child’s Chinese 
skills, stating, “Now, his command of Chinese is deteriorating rapidly.” 
This feeling of loss or anxiety can be  even more pronounced for 
parents like Mother 7, who had envisioned upward mobility through 
a potential return migration (as discussed earlier). In this context, the 
profit-oriented language policy represents both a gain and a loss in 
terms of “profit”. The “gain” lies in the anticipated enhancement of 
opportunity to excel in high-stakes tests, which significantly impact 
children’s immediate educational prospects. However, the “loss” 
primarily stems from the diminished potential for future career 
advancement in the rapidly growing Chinese market.

The intricate array of emotions related to heritage language 
exemplifies that the decision about “to learn or not to learn” is 
anything but straightforward for many immigrant families. It is a 
decision fraught with tensions as immigrants find themselves 
compelled to “conform to institutional structures that promote 
linguistic hierarchy” (Curdt-Christiansen and Huang, 2021, p. 61). 
Our observations reveal a profound clash between various tiers of 
societal and heritage language benefits, vying for ideological 
supremacy (Curdt-Christiansen and Huang, 2021, p. 64) within the 
arena of parental discourse. This conflict permeates into how profit-
oriented ideologies assert their dominance, shaping the language 
policies and practices within families. However, the decision to 
prioritize one language over another goes beyond mere instrumental 
pursuits of parents; it delves into the deeply ingrained linguistic 
inequality prevalent in educational discourses and the enduring 
challenges faced in preserving minority languages.

As depicted in this section, FLPs reveal three distinct hierarchical 
orders: a global hierarchy between English and Mandarin, a national 
hierarchy between Mandarin and other Chinese languages, and a 
regional hierarchy within different non-Mandarin varieties. The 
profit-driven ideology compels families to prioritize languages placed 
at the apex of these multiple hierarchies, and the choices stemming 
from the three hierarchies often intersect. Mandarin holds a position 
of preference over any other Chinese variety or dialect, whether its 
symbolic Shanghainese or functional Cantonese. However, when 

English enters the equation, Mandarin is then displaced. This fluid 
positioning of linguistic varieties is also reflected in Wan and Cowie’s 
(2021) report on Taiwanese immigrants’ identification with and 
deployment of various world Englishes and global Mandarin in the 
context of Singapore. From the perspective of these Taiwanese 
immigrants, Singaporean colloquial English, perceived as a poor 
imitation of English, is considered hybrid, chaotic, and impure. In 
contrast, American English, seen as the model of all English varieties, 
is presented as a choice made on a national level by the Taiwanese. 
Additionally, Singapore Mandarin is viewed as occupying a lower 
status, while both Taiwan Mandarin and Beijing Mandarin are seen as 
standards of authenticity.

The language ideologies and decisions of the Chinese immigrants 
reveals how the discourse of “pride” associated with lower-ranked 
regional languages (e.g., Shanghainese and Cantonese) yields to the 
discourse of “profit” derived from higher-ranked standard languages 
(e.g., Mandarin). It also reveals how linguistic resources with lesser 
global capital (e.g., Chinese) are compelled to yield to those with 
higher global prestige (e.g., English). This profit-driven language 
ideology, rooted in the deeply ingrained yet evolving power dynamics 
of late capitalist conditions, significantly impacts the linguistic 
practices of Chinese immigrants in migration contexts. It shapes their 
language investment in Chinese language learning, choices between 
different Chinese linguistic resources, and the timing of language 
decisions regarding the prioritization of English over Chinese.

Conclusion and discussion

Our research highlights two significant discourses that shape the 
ideological perspectives of Chinese immigrant parents in Australia: 
language as profit and language as pride. It reveals a shift in discourse 
from identity-based pride to a focus on resource-oriented profit when 
it comes to the motivation of Chinese language maintenance. 
Furthermore, the commodification of the Chinese language, which 
places excessive emphasis on national Mandarin while marginalizing 
other regional languages, impedes the transmission of diverse Chinese 
heritage languages other than Mandarin. Equally significant, power 
conflicts between English and Chinese serve as a major barrier to the 
preservation of Mandarin, a language that enjoys widespread 
recognition as the legitimate Chinese heritage within 
migration contexts.

The shifting discourse regarding the preservation of Chinese 
heritage language features three distinct attitudinal stances in the 
context of a changing Chinese linguistic landscape. First, investing in 
the preservation of Chinese heritage language is strongly justified by 
the occupational opportunities and economic benefits it brings in the 
growing Chinese market. The material advantage of Chinese 
proficiency is rooted in China’s socio-economic significance on a 
global scale. The increasing commercialization of Chinese reflects the 
prevailing influence of neoliberalism in the language industry, which 
treats language as a commodity or resource in niche markets, 
prioritizing its economic importance (Liu and Gao, 2020; Curdt-
Christiansen and Huang, 2021). This trend indicates that the 
commodification of the Chinese language is gaining popularity among 
grassroots diaspora communities, who consider heritage Chinese as a 
valuable asset. Second, preserving cultural heritage, ethnic identity, 
and fostering family bonds continue to be powerful drivers behind 
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parental motivation for maintaining the Chinese language. However, 
the desire to preserve Chinese as a symbol of heritage, identity and 
intimacy is often exclusively entrusted to Mandarin Chinese, 
irrespective of participants’ diverse heritage varieties. As Mandarin is 
given privileged status as the recognized and proper carrier of cultural 
heritage, national identity and familial affection, other heritage 
varieties are marginalized, with the possibility of being overlooked or 
confined to the domain of familial interactions. Consequently, when 
Chinese languages are hierarchically ordered and restricted to specific 
social domains (Curran, 2021), the transmission of regional varieties, 
despite their connection to individuals’ ancestral heritage, becomes 
endangered or undermined. The notion of pride, commonly linked to 
Mandarin proficiency rather than non-Mandarin varieties, reflects the 
expansion of the commodifying ideology of the Chinese language into 
the realm of heritage and identity. Third, in addition to the limited 
opportunities of transmitting non-Mandarin Chinese varieties to the 
next generation, the long-term preservation of heritage Mandarin 
itself faces constant challenges. The difficulties in consistently 
committing to Mandarin proficiency stem from a linguistic 
battleground in which Mandarin, despite its strong economic 
potential, has lost ground within the diaspora community when 
competing with English—the globally dominant language atop 
linguistic hierarchies.

The research highlights that parental aspiration for maintaining 
Chinese as a heritage language is driven by both pragmatic 
considerations in response to the increasing prominence of the 
Chinese language, as well as emotional desires for cultural affiliation, 
identity recognition, and family unity. The study aligns with existing 
research on heritage language ideology, which emphasizes its three 
core values: the connection of heritage language to identity, family 
bonds, and the potential employability benefits (Curdt-Christiansen, 
2014; Romanowski, 2022). What sets this study apart is its in-depth 
exploration of the interrelation, dynamics, and complexity of these 
three layers of ideology, exposing the commodification of Chinese 
heritage language bilingualism within grassroots family language 
policies. It sheds light on how a more instrumental conception of 
language takes precedence under the influence of socio-economic and 
socio-political factors within Chinese diaspora. Additionally, the study 
confirms the significance of hierarchical language order in family 
language planning, whereby societal languages are given priority at the 
expense of minority languages (Li G., 2006; Curdt-Christiansen, 
2014). Furthermore, it illustrates power conflicts and ideological 
contradictions play out in the context of Chinese heritage language 
maintenance, as “tensions arise and hierarchical relations are formed” 
(Curdt-Christiansen and Huang, 2021, p.  70) during the 
implementation of family language policies. These power dynamics 
not only underscore the differentiation between Mandarin and 
non-Mandarin varieties but also reveal the nuanced stratifications 
present within different non-Mandarin languages.

This article extends the foundation laid by Heller and Duchêne 
(2012) in their conceptual framework, which revolves around the 
concepts of “pride” and “profit” within the sociocultural context of late 
capitalism and economic development. Our research has unveiled 
significant connections between language ideologies and practices and 
the evolving position of minority heritage languages in the discourse 
surrounding diaspora and transnationalism. As Heller and Duchêne 
(2012) previously associated the transition from “pride” to “profit” in 

minority language communities with the expansion of the new 
economy, our analysis draws a parallel between this ideological 
transformation and the growing prominence of China in the global 
market. The interplay between “pride” and “profit,” often observed in 
the context of heritage tourism catering to non-speakers of the local 
language (Jaffe, 2019; Tuktamyshova and Kirillova, 2023), takes on a 
distinctive dimension in this article. In the tourism sector, the national 
and regional identities that communities take pride in become 
commodified, commercialized, and packaged for sale to consumers 
who are usually outsiders to the local language and economy (Jaffe, 
2019; Tuktamyshova and Kirillova, 2023). However, within the scope 
of this article, we highlight how the commodification of linguistic 
pride, as evidenced by the experiences of Chinese immigrant parents 
in Australia, is primarily driven by insiders’ pride in China’s rising 
global status and the increasing influence of Mandarin Chinese in the 
transnational sphere. This alternative perspective underscores the 
complex power dynamics in the realm of minority language 
preservation and the evolving roles of social actors in the era of 
late capitalism.

The current research into tensions in maintaining Chinese 
“heritage” languages and the “heritage” language underlines the 
previously identified social causes of minority language loss—
“educational demands, public discourse and linguistic 
instrumentalism” (Curdt-Christiansen and Huang, 2021, p. 61). The 
research findings have important implications for language education, 
highlighting two key aspects. Firstly, the prevailing ideology that views 
languages primarily as commodities, valuing them based on their 
economic potential, does not support the sustainable development of 
any language or language variety (Liu and Gao, 2020), including 
Mandarin Chinese, despite its current high economic capital. The 
instrumental discourse surrounding the learning of Chinese heritage 
language undermines long-term prosperity in language education and 
maintenance, as its preference for profit-oriented motives fails to 
account for the complexities of our ever-changing world. Secondly, the 
pervasive ideology that prioritizes language as a means of profit 
further marginalizes many minority languages and poses a threat to 
their intergenerational transmission. While Mandarin Chinese, as a 
heritage language, may receive more policy support compared to other 
minority or community languages in Australia (Chen and Zhang, 
2014), it still faces significant challenges in maintaining consistent 
usage when competing with the dominant presence of English. 
Consequently, the task of preserving other minority languages with 
less exchangeable value becomes even more arduous, making it 
increasingly difficult, if not impossible, to achieve the advocated goals 
of societal multilingualism and linguistic diversity.

In today’s globalized economy, it is impractical to completely 
disregard economic considerations in language planning. However, 
the maintenance of minority languages and the establishment of a 
sustainable multilingual society cannot be achieved unless language-
in-education policies extend beyond national and economic interests 
to acknowledge the intrinsic values of languages (see also Liu and Gao, 
2020). Therefore, in the context of the late capitalist era, it is more 
feasible to establish a mutually beneficial relationship between 
promoting language acquisition for national economic growth and 
personal advancement, while simultaneously preserving cultural 
heritage for the sake of national unity and intergenerational 
transmission. This approach can foster a positive synergy that 
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combines economic objectives with the safeguarding of linguistic and 
cultural diversity.

Additionally, given the overrepresentation of mothers as study 
participants (23) compared to the limited number of fathers (4), it is 
reasonable to infer that the higher proportion of female participants 
may have influenced the ideological discourse surrounding notions of 
pride and profit in the context of the Chinese language. However, it is 
important to note that the pronounced gender imbalance among the 
participant parents does not significantly alter the overall landscape of 
parental ideological preferences. Throughout the interviews, it was 
observed that three out of the four interviewed fathers primarily 
emphasized the importance of learning Chinese in order to enhance 
their children’s competitive edge in the perceived growing Chinese 
market. Only one father, referred to as Father 3, did not clearly favor 
either identity preservation or profit generation when discussing the 
reasons of maintaining Chinese heritage language. These paternal 
attitudes toward Chinese language learning also align with the 
predominant ideological inclination among the study’s participants, 
which tends to prioritise profit-driven motivations over identity-
related pride. Nevertheless, for a more comprehensive understanding 
of the ideological dynamics of heritage language bilingualism, future 
research should strive to include the perspectives of a greater number 
of fathers in the analysis of language ideologies and practices within 
diasporic communities.
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López. This is an open-access article

distributed under the terms of the Creative

Commons Attribution License (CC BY). The

use, distribution or reproduction in other

forums is permitted, provided the original

author(s) and the copyright owner(s) are

credited and that the original publication in

this journal is cited, in accordance with

accepted academic practice. No use,

distribution or reproduction is permitted

which does not comply with these terms.

The role of INFL in
code-switching: a study of a
Papiamento heritage community
in the Netherlands

M. Carmen Parafita Couto1,2*, Charlotte Pouw3, Rodi Laanen4

and Luis López5
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Introduction: In heritage bilingualism studies, code-switching has often been

overlooked, with a focus on either the heritage language or the dominant societal

language of the bilingual individual. However, exploring code-switching can

provide valuable insights into heritage speakers’ grammar, revealing patterns

that may not be apparent when only examining monolingual speech. Recent

research suggests that in code-switched clauses, functional elements must align

with the language of verbal inflection (INFL), which encompasses tense, aspect,

voice, and agreement. This generalization is usually referred to as the Matrix

Language Frame (MLF). The present study explores the empirical validity of this

generalization using an experimental protocol that controls for variables that

earlier work did not take into consideration. These variables are (a) adjacency

between INFL and the functional element, (b) the interaction of the MLF with

embedded islands, and (c) the possibly degrading e�ects of inserting a functional

category. Thus, the aim of this study is to provide evidence in support (or not)

of the INFL constraint beyond the experimental limitations in earlier work. The

study focuses on the bilingual combination Papiamento–Dutch. Our results, by

and large, support the MLF generalization.

Methods: We carried out an online audio survey (3-point Likert scale) with 43

Papiamento–Dutch bilinguals. We manipulated the position of the switch and

controlled for potential directionality e�ects by presenting code-switches in

both switching directions.

Results: We find a scale of acceptability, where the conditions that respect the

INFL constraint are preferred. Additionally, and consistent with recent corpus

and experimental literature, our results point to a clear asymmetry regarding

directionality e�ects or choice of ML, reflecting how code-switching is deployed

in the community.

Discussion: Controlling for directionality allows us to discern the mechanisms

of the INFL constraint. Thus, these findings underscore the intertwining influence

of linguistic factors and community norms in guiding code-switching dynamics.

Such insights extend beyond the specific context to shed light on broader

dynamics within (heritage-language) bilingualism.

KEYWORDS

code-switching, nominal constructions, inflection, heritage bilingualism,

Papiamento/Papiamentu, Dutch, Matrix Language Frame
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1 Introduction: the verbal inflection
constraint

Heritage speakers (HSs), much like other multilingual speakers,

commonly integrate elements from their languages within the

same expression—whether it occurs in a single sentence or

spans an entire conversation. This linguistic phenomenon is

recognized as code-switching (CS; Deuchar, 2012). In the realm

of heritage language (HL) bilingualism studies, CS has often

been overshadowed, with most investigations concentrating on

either the HL or the dominant societal language of the bilingual

individual. However, delving into CS can significantly enhance our

understanding of HSs’ grammar by revealing patterns that remain

concealed when solely examiningmonolingual speech (cf. vanOsch

et al., 2023).

In recent decades, there has been a growing consensus that

CS is not random (cf. Poplack, 1980; López, 2020; Parafita Couto

et al., 2023). Several studies have found evidence that intra-

sentential CS within the nominal domain seems to be regulated

by verbal inflection (see Herring et al., 2010; Blokzijl et al., 2017;

Parafita Couto and Gullberg, 2019; Parafita Couto and Stadthagen-

Gonzalez, 2019; Ramírez Urbaneja, 2020). In particular, all the

functional elements of the clause must be in the same language

as the verbal inflection (INFL encompasses several functional

categories such as tense, aspect, voice, and agreement). In Example

1, CS between the determiner (D) and the noun phrase (NP) is

licensed by INFL, to the extent that the D must remain in the

same language as INFL. The sub-indices in (1) represent the two

languages involved in the speech act:

(1) INFL Constraint

INFL1 . . . [DP D1 NP2]

Table 1 provides an overview of recent corpora studies and data

sets, all of which show a match between D and matrix language

(ML), supporting the INFL constraint.

This hypothesis has also been tested experimentally with both

Likert and two alternative forced-choice judgment tasks. Here is

an example:

(2) English/Spanish

Edgar wanted these zapatos.

(3) ∗Edgar wanted estos shoes.

(Parafita Couto and Stadthagen-Gonzalez, 2019, p. 356)

As shown with the traditional asterisk, Parafita Couto and

Stadthagen-Gonzalez (2019) show that (2) is acceptable by early

Spanish–English bilinguals living in the United States while (3)

is not. They argue that the reason for this difference is the

demonstrative in the direct object: the demonstrative is in the same

language as the INFL in (2), following the schema in (1). Example

(3), which has the D estos in Spanish is correspondingly ruled out.

For now, let us hold on to the fact that these two sentences differ in

the number of switch points.

The argument for the role of INFL has been contextualized

in the work mentioned earlier within the Matrix Language Frame

(MLF) approach to the study of CS (Myers-Scotton, 1993 et

seq.). The MLF views CS as an insertionist strategy: a sentence is

structured around one of the participating languages (referred to

as ML), while the other language (the embedded language or EL)

provides occasional lexical items or phrases, which are inserted in

the ML discourse. One way to identify the ML of a clause is by

inspecting INFL, which is always in the ML (see Blokzijl et al.,

2017 for discussion). Thus, the MLF provides a possible descriptive

explanation for the contrast between (2) and (3): if there is CS

between the D and the noun, the D must be in the ML.

As a descriptive generalization, it is possible to frame the

MLF within a broader theoretical paradigm because it implicitly

entails that there is a syntactic dependency between INFL and

the Ds of subjects and objects (and maybe other constituents).

Thus, within the framework of assumptions presented in Chomsky

(2000, 2001), dependencies are established by means of an Agree

operation in which a functional category with unvalued features,

the probe, seeks a goal, a category that has valued features of

the same type. In our case, we can posit that INFL comes into

the derivation with unvalued φ-features, which we can represent

as [φ:u]. A D has valued features that can value the [φ:u]

of INFL:

(4) INFL[φ:u]. . .D [φ:Number, Person]→ INFL [φ: Number,

Person].

Let us now introduce two more assumptions. The first is that

both the subject and the direct object are in an Agree relationship

with some feature of the INFL complex, even if this relationship

is visible only in a few languages (an assumption that harks back

to Pollock, 1989; Chomsky, 1993). The second is that feature

valuation is construed as matching: the set of features of the probe

must match those of the goal (as in Chomsky, 1993).

(5)

Keeping these theoretical assumptions in mind, let’s return to

(2), (3), and (4). Assume that the ML INFL has unvalued φ-features

that can be valued against a D under matching. Let’s now adopt an

additional assumption: if INFL and D are in the same language, the

INFL’s and D’s features will match, and D will be able to value the

features of the INFL. But if they are drawn from different languages,

matching is not guaranteed because φ-features vary from language

to language. This uncertainty leads to subjects’ preference of (2)

over (3). In the particular case of Papiamento and Dutch, there are
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TABLE 1 Naturalistic production data sets showing a match between determiner and matrix language in mixed determiner–noun constructions

(adapted from Parafita Couto et al., 2021).

Language
pair

Corpus Data characteristics Studies

Spanish–English Miami Corpus • 85 adult speakers (52 female)

• Dyads

• Collected in Miami, FL, US

• Mixed NPs n= 276

Herring et al. (2010): subset of 5:27 h (19

speakers) selected

Blokzijl et al. (2017): full corpus Parafita Couto and

Gullberg (2019): subset 5:27 h/20 (19 speakers) selected

Nicaragua Corpus • 42 adult speakers

• 12 h

• Dyads or groups

• Collected in 2006 in the south Atlantic coast area

of Nicaragua

• Mixed NPs n= 142

Blokzijl et al. (2017): full corpus

Las Pláticas Corpus • 14 adult speakers

• 10 h

• Collected in 2018 in New Mexico, U.S.

• Mixed NPs n= 259

Ramírez Urbaneja (2020): full corpus

Three corpora from the

CHILDES database

• 15 child speakers

• Ages (1.11–6.4)

• Collected in Los Angeles, CA, US; Michigan, US;

and Spain

• Mixed NPs n= 202

Ramírez Urbaneja (2020): full corpora

Welsh–English Siarad Corpus • 151 adult speakers (81 female)

• Dyads

• Collected at the Center for Research on

Bilingualism, Bangor, UK

• Mixed NPs n= 171

Parafita Couto and Gullberg (2019): subset of 18:40

h/40 (42 speakers) selected

Dutch–Papiamento MPI Corpus • 25 adult speakers (15 female)

• 3 h

• Four-party conversations

• Collected at the MPI for Psycholinguistics, the

Netherlands

• Mixed NPs n= 60

Parafita Couto and Gullberg (2019): subset of 3 h (25

speakers) selected

German–English Eppler’s 2003 corpus of

German/English spoken

interaction

• 9 adult speakers

• 18:16 h

• Collected in London, UK

• Mixed NPs n= 187

Eppler et al. (2017): subset of 18:16 h (9 speakers)

selected

NP, noun phrase. Child Language Data Exchange System: https://childes.talkbank.org/. Max Planck Institute for Pscholinguistics: https://www.mpi.nl/

some obvious differences in theφ-features of both languages: Dutch

INFL inflects for person and number, while Papiamento INFL

does not express these features; the Dutch D inflects for gender

and number, while the Papiamento D has no gender, and number

is expressed on a functional head separate from the D, which is

invariant. These differences suggest that a sentence constructed

with the INFL and the D in different languages would be perceived

as discordant by bilingual speakers (following Liceras et al., 2008,

we do not necessarily think that this discordance should lead to a

categorical rejection).

Regarding the experimental work on the INFL constraint, there

are some loose variables that we would like to control for. First,

notice that there is a third type of sentence that was not tested

by Parafita Couto and Stadthagen-Gonzalez (2019). Consider a

sentence in which the entire DP is in the EL, such as (6):

(6) English/Spanish

Edgar wanted estos zapatos.

In this example, the D is not in the same language as the INFL.

However, it could be argued that this DP does not fall under the

purview of (1) because, in the MLF framework, it constitutes an EL

island. An island1 is the insertion of a full phrase from the EL into a

sentence constructed in the ML. Regarding the acceptability of (6)

vis-à-vis (2), we should predict that (2) would be better than (6), as

suggested by the following quote:

1 Myers-Scotton (1993, 2002) characterizes EL islands as unilingual EL

phrases that conform to the grammatical rules of the EL. Mixed constituents,

by comparison, incorporate morphemes from both the ML and the EL, with

the grammatical framework of mixed constituents being determined by the

ML. EL islands, in contrast, consist solely of EL morphemes and adhere to

the grammatical requirements of the EL. Some aspects of EL islands may

be influenced by the ML, such as their position within the larger CP. An

anonymous reviewer has astutely pointed out that the definition of EL islands

provided by Myers-Scotton could potentially result in a circular definition,

especially when considering contemporary views on phrase structure. We

concur with the reviewer’s observation and would like to propose that an

EL island includes not just a phrase but an extended projection, which

includes the phrase projected by the core lexeme as well as its functional

projections. So a whole Determiner Phrase (DP), a Prepositional Phrase (PP)

or Complementizer Phrase (PP) can be EL islands. We think this maintains the

spirit of Myers-Scotton’s view.
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The Bilingual NP Hypothesis: the system morphemes in mixed

NPs come from only one language, called theML. An asymmetry

between mixed NPs and full NPs from the EL obtains: full

EL NPs are dispreferred because their system2 morphemes

(and their uninterpretable features) do not match other system

morphemes and their uninterpretable features elsewhere in the

bilingual Complementizer Phrase (Jake et al., 2002).

Thus, the MLF predicts a gradient of acceptability: the INFL

constraint should be preferred to an EL island, and the latter should

be preferred to a violation of the INFL constraint that does not

constitute an EL island.

Second, the examples tested in Parafita Couto and Stadthagen-

Gonzalez (2019), as well as most of those extracted from the

production data discussed in the corpus studies (cf. Table 1),

involve a direct object adjacent to the verb [see (2) and (3)]. This

may have affected the results. It is a fact of English grammar that

functional categories cliticize to the left—for instance, auxiliaries

cliticize to the subject and negation cliticizes to the auxiliary. If so,

it might be the case that the D of the direct object cliticizes to the

verb. CS between a clitic and its host is a well-known restriction

on CS (Poplack, 1980; MacSwan, 1999; Koronkiewicz, 2014). This

might have led to the difference in acceptability between (2) and

(3). As for the Spanish D, it is well-known that syllabification in

this language crosses word boundaries from left to right (Harris,

1983), and as Hoot (2012) has argued, prosodic structure is built

from left to right. This suggests that the direct object D may more

easily attach to the verb than to its object. Thus, it seems desirable

to test the hypothesis with examples in which the D and the INFL

are not adjacent.

Third, notice that (3) involves two consecutive switches

in which only a functional category (a D) is in the EL.

Although we are not aware of any research in this area,

our experience working in CS tells us that inserting

a functional word usually yields low acceptability, in

contrast with the pervasive fact of lexical insertion.

We should design experimental stimuli that control for

this confound.

The findings from the corpora studies in Table 1 display

congruence between the ML and the D’s language. The studies

also report that different preferences toward the ML surfaced

among the communities. It has been posited that these disparities

might stem from sociocultural factors, such that the less powerful

language is used as the ML and the EL is the one wielded for

power or esteemed communication within a community (e.g.,

Blokzijl et al., 2017; Parafita Couto and Gullberg, 2019). In recent

research, these community asymmetries in choice of the ML

have been shown to have an effect on how quickly children

mirror the CS patterns of adults in the community. In their

study of adjective–noun order during an elicited production task

2 According to Jake and Myers-Scotton (1997, p. 26). “system morphemes

neither assign nor receive thematic roles. In addition, most system

morphemes have the feature [+ quantification]. For example, Tense is a

system morpheme and it quantifies over events; articles quantify over NP

reference. Systemmorphemes are not identical with either closed class items

or functional elements (Abney, 1987); not all members of such grammatical

categories as pronouns and prepositions are either content or system

morphemes.”

involving Papiamento–Dutch CS, van Osch et al. (2023) showed

that children exhibited a faster adoption of adult CS patterns

when Papiamento served as the ML compared to when Dutch

was the ML. Similarly, the asymmetry in the choice of ML also

seems to have an effect on processing. For example, in a recent

electrophysiological study on adjective–noun switching in Welsh–

English, Vaughan-Evans et al. (2020) found different processing

signatures depending on theML of the sentence (Welsh or English).

The authors attributed these differences to the prevalence of code-

switched constructions in the Welsh–English community when

the ML was Welsh. According to them, the higher frequency of

CS in this direction is what led participants to form stronger

expectations regarding the placement of the CS. Conversely, when

the ML is English, these expectations may not hold due to

the relatively rare occurrence of Welsh insertions into English

sentences (see Vaughan-Evans et al., 2020 for further discussion).

Evidence of this nature suggests that the ease of processing

CSs varies depending on an individual’s experience with CS and

the norms of the community (see also Litcofsky and Van Hell,

2017; Bosma and Blom, 2019; Suurmeijer et al., 2020). Given

these insights into how community norms play a significant

role across studies, we could adopt the approach of Valdés

Kroff and Dussias (2023) to the processing of CS and broaden

their adaptive predictability hypothesis to encompass speaker

evaluations in judgment tasks. If, in fact, acceptability judgments

somewhat mirror individual production inclinations, it becomes

crucial to observe asymmetries in production. This is significant

because the distributional trends in CS production might affect

the speakers’ judgments of code-switched clauses due to their

accumulated exposure to code-switched speech. Nevertheless, this

aspect has not garnered much attention in judgment studies

to date.

Thus, the aim of the current study is to ascertain whether the

INFL constraint holds true, irrespective of the constraints posed

by the experimental and corpus limitations in prior research. To

examine these matters, we carried out an online survey (judgment

task) with Papiamento–Dutch bilinguals in the Netherlands. As

elaborated in the preceding paragraphs, previous work shows that

the INFL constraint seems to hold true for Papiamento–Dutch in

production data (Parafita Couto and Gullberg, 2019). We expand

upon the existing body of evidence by introducing experimental

data that examine Papiamento–Dutch judgments.

The remainder of the paper is structured as follows: Section

2 outlines the research questions and hypotheses. In Section 3,

we delve into the Dutch–Papiamento survey. The outcomes are

discussed in Section 4. Section 5 encapsulates the conclusions

drawn from this study.

2 Research questions and hypotheses

The judgment tasks reported in this article attempt to answer

the two research questions (RQs):

RQ1: Can the INFL constraint be empirically supported if we

control for adjacency?

This RQ generates two hypotheses:
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H1.1: Sentences in which a non-adjacent D and INFL are in

the same language are judged as more natural than sentences

where they are in different languages, thus supporting the

INFL constraint.

H1.2: Sentences in which a non-adjacent D and INFL are in

the same language are judged as less natural than or the same

as sentences in which they are in different languages, thus not

supporting the INFL constraint.

Consider, first, Example (2) again, repeated for the reader’s

convenience. This is acceptable to the participants in Parafita Couto

and Stadthagen-Gonzalez (2019). The D “these” and the INFL

are in the same language. However, INFL and the D are also

adjacent, the factor that we want to control for. Consider now

(7), in which a sentence is started in English and is then code-

switched to Spanish. In (7), CS takes place within the direct object,

which is separated from the INFL by the indirect object. If this type

of example is acceptable, then the acceptability of (2) in Parafita

Couto and Stadthagen-Gonzalez (2019) is not the by-product of

an adjacency effect. Moreover, we expect (7) to be better than (8)

because the direct object of the latter is an EL in which the INFL

and the D are in different languages. A preference of (7) over (8)

confirms H1.1. A preference of (8) over (7) or an equal judgment

favors H1.2.

(2) Edgar wanted these zapatos.

(7) She gave the woman her carta.

(8) She gave the woman la carta.

Consider now the following two examples, in which, again, the

switch takes place in a position not adjacent to the INFL:

(9) Thismuchacha is very polite.

(10) Thismuchacha está muy bien educada.

“This girl is very polite.”

(11) This girl está muy bien educada

In (9), the D and the INFL are in the same language and should be

judged as natural according to H1. In (10) and (11), the D and the

INFL are not in the same language. H1.1 predicts that (10) and (11)

should be dispreferred; H1.2 predicts no difference in acceptability

among the three sentences.

RQ2: Can the INFL constraint be empirically supported if

we avoid inserting functional items, which would result in

double switching?

As mentioned, the rejection of (3) might be caused by a double-

switch effect caused by inserting a functional category. In order to

control for this constraint, we test sentences in which the D is first

in the clause so as to avoid the double-switch effect, as in (10).

(3) ∗Edgar wanted estos shoes.

these

(10) Thismuchacha está muy bien educada.

“This girl is very polite.”

This RQ yields the following two hypotheses:

H2.1: Example (10) is judged as more natural than (3).

This means that the rejection of (3) may have been caused

by a double-switch effect. This result does not support the

INFL constraint because the D and the INFL in (10) are in

different languages.

H2.2: Example (10) is judged as unnatural compared to (3).

This result supports the INFL constraint and shows that it is

independent of double-switch effects.

Because the MLF predicts a gradient of acceptability, the INFL

constraint should be preferred to an EL island, and the latter should

be preferred to a violation of the INFL constraint that does not

constitute an EL island; theMLF predicts an acceptability scale such

that (9) > (11) > (10).

The subsequent section tackles these inquiries, drawing

on Papiamento–Dutch bilinguals within a community where

Papiamento appears to operate as the ML (cf. Parafita Couto and

Gullberg, 2019).

3 Testing the role of INFL in
Papiamento–Dutch bilinguals

Papiamento3 is a Portuguese-based creole with partial Spanish

relexification (Jacobs, 2012; Kouwenberg and Muysken, 1994). It

is spoken across the ABC islands (Aruba, Bonaire, and Curaçao)

in the Caribbean, where it holds official status alongside Dutch

and English. Papiamento is the predominant language for more

than 80% of the population (Kester and Fun, 2012; Jacobs and

Muysken, 2019). Additionally, a considerable part of the Antillean

migrants residing in the (European) Netherlands are also proficient

in Papiamento. As explained by vanOsch et al. (2023), the historical

connection of the ABC islands with the Netherlands has led to a

close linguistic bond. Papiamento’s prevalence in the Netherlands,

influenced by extensive historical interactions with Dutch and

widespread bilingualism in its country of origin, positions it as

a postcolonial HL (cf. Jacobs and Muysken, 2019). It has been

reported that Papiamento–Dutch bilinguals hold positive attitudes

toward their HL (Kester andHortencia, 2010; Kester and Fun, 2012;

Pablos et al., 2019), which might be linked to the observable CS

pattern in naturalistic production, in which Papiamento usually

serves as the ML, with embedded Dutch elements (Muysken et al.,

1996; Parafita Couto and Gullberg, 2019).

3.1 Methodology

3.1.1 Participants
A total of 43 Dutch–Papiamento bilinguals (26 females, age

range = 20–69, Mage = 33, SDage = 11.8) participated in this

experiment. Most of them were born either in the ABC islands

or in the Netherlands and moved back and forth between these

locations, as is typical for this population. Criteria for exclusion

were low proficiency in at least one of the languages (e.g., if they

started learning one of the languages after primary school), as

3 The spellings Papiamento and Papiamentu are often used

interchangeably. While Papiamento is commonly used in Aruba, Papiamentu

is more frequently used in Curaçao and Bonaire.
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well as consistently low ratings (e.g., if they rated all stimuli with

a score of 1), as this suggested no engagement with the task.

The application of these criteria resulted in the exclusion of six

participants. Thus, we analyzed the data of 37 Dutch-Papiamento

bilinguals (24 females, age range = 21–69, Mage = 31, SDage

= 10.5).

A total of four participants were raised in the Netherlands,

12 in Aruba, 19 in Curaçao, one in Bonaire, and one in

Jamaica. In addition, participants were asked to specify their

perceived nationality: 15 identified as Curaçaoan, three as Dutch,

14 as Aruban, three as Antillean, one as Latino, and one as a

world citizen. Twelve participants reported being students. The

remaining participants reported a variety of different professions

and trades, for example, engineer, teacher, therapist, accountant,

and midwife. Additionally, participants were requested to evaluate

each language based on attributes like “modern,” “friendly,”

“influential,” “inspiring,” “useful,” and “beautiful,” using a 1–5 scale.

The results, depicted in Figure 1, reveal that Papiamento received

higher ratings than Dutch across all characteristics except for

“useful.” This suggests a more positive perception of Papiamento

among participants, while Dutch is considered equally useful. One

potential explanation for this pattern is that Dutch is commonly

employed in formal settings, whereas Papiamento is prevalent in

more informal contexts.

Recruitment was carried out via social media and the personal

network of the experimenters. Participants took part on a voluntary

basis and signed a consent form before starting the experiment.

After the experiment, they filled in a background questionnaire

regarding their personal, educational, and linguistic backgrounds.

3.1.2 Stimuli
A total of 36 sentences that involved CS within a DP were

recorded by a male Dutch–Papiamento bilingual. These sentences

were constructed in 10 different ways and are first categorized

into two primary conditions based on the sentence position of the

DP (i.e., sentence-initial or sentential-final). Subsequently, they are

divided into various sub-conditions based on the language of the

D and the ML. The first two conditions are shown in Condition 1,

where an indirect object is inserted between the verb and the direct

object to avoid the D from the direct object cliticizing to the verb.

In these examples, Papiamento functions as the ML, and Dutch

(in italics) functions as the EL. We avoided CS nouns that were

cognates in the two languages and used possessives as Ds, which

are less likely to cliticize to previous material than plain Ds because

of word stress.4

4 An anonymous reviewer points out that the preferred sentences, those

that have the D and the INFL in the same language, are also examples in

which CS a�ects only one word. This fact raises the classic problem of

whether a one-word switch should be regarded as borrowing or CS. When

multilingual speakers speak, they use words from the di�erent languages

in their repertoire. Many linguists adopt the assumption that borrowing

and CS are di�erent phenomena (Poplack and Meechan, 1998, p. 132):

borrowingwould describe a situation inwhich speaking language X, a speaker

produces a word originally from language Y, which is an established element

in language X; CS would describe a speech act in which a multilingual person

produces words from multiple languages within the same utterance. Thus, if

Condition 1: Sentence-final DP

ML Papiamento D= INFL Duna e muhé su brief.

ML Papiamento D 6= INFL Duna e muhé haar brief.

ML Dutch D= INFL Geef de vrouw haar karta.

ML Dutch D 6= INFL Geef de vrouw su karta.

give.IMP the woman POSS.3SG

letter

“Give the woman her letter”

In the ML Papiamento D = INFL example, the D su is in the

ML, while in the ML Papiamento D 6= INFL example, the D haar is

in the EL. Thus, the MLF hypothesizes that bilinguals should prefer

ML Papiamento D = INFL to ML Papiamento D 6= INFL, as ML

Papiamento D = INFL adheres to the INFL constraint. To control

for directionality effects, we also included the same sentences with

the two languages switched: ML Dutch D= INFL andML Dutch D

6= INFL.

We then created six conditions in which the DP that involved

CS was in the subject position at the front of the sentence, such that

the insertion of a code-switched D was avoided (i.e., a switch could

only occur after the determiner instead of two switches surrounding

it). These conditions are shown in Condition 2.

Condition 2: Sentence-initial DP

ML Dutch D 6= INFL Bo kind snijdt het brood.

ML Dutch Embedded

Island

Bo mucha snijdt het brood.

ML Papiamento D 6=

INFL

Jouw mucha ta korta e pan.

ML Papiamento

Embedded Island

Jouw kind ta korta e pan.

ML Dutch D= INFL Jouw mucha snijdt het brood.

ML Papiamento D=

INFL

Bo kind ta korta e pan.

POSS.2SG child PROG cut the bread

“Your kid cuts the bread”

According to the MLF, ML Dutch D = INFL and ML

Papiamento D= INFL should be the most acceptable constructions

for bilinguals because those are the only two cases in which

all functional words are in the ML (and thus adhere to the

INFL constraint). Moreover, the MLF predicts that the ML Dutch

Embedded island and the ML Papiamento Embedded island

will receive higher ratings than ML Dutch D 6= INFL and ML

Papiamento D 6= INFL because of the Embedded islands (i.e., the

we adopt the assumption that borrowing and CS are indeed distinct, then we

may be comparing apples and oranges in our study to the extent that one-

word switches might, in fact, instantiate borrowing. This is a relevant point

that deserves our attention. We believe that none of the one-word switches

in our study could be regarded as borrowings because of the method that

we used to create the stimuli. We asked our language consultants to produce

sentences in Papiamento and Dutch and then replace one word (or phrase)

with a Dutch or Papiamento word (or phrase); additionally, we instructed our

consultants to not include cognates, and we inspected every stimulus. We

conclude that it is highly unlikely that a loanword could have fallen through

the cracks.
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FIGURE 1

Attitudes toward Papiamento and Dutch based on six attributes.

subject DP), and this should be more acceptable for bilinguals than

just having the D (i.e., a functional word) in the EL.

We constructed six sentences for each of the four sub-

conditions in Condition 1 and two sentences for each of the six

sub-conditions in Condition 2. Additionally, we constructed 36

distractor sentences featuring CS elsewhere within the clause.

Both the materials and the language background questionnaire

as well as the entire survey can be found at https://osf.io/zcef9/?

view_only=1514e912b60a470f821fdeb84763057f.

3.1.3 Procedure
In a survey conducted through the web-based survey platform

Qualtrics,5 the 36 audio fragments were presented in a random

order. Participants were instructed to rate each fragment with a

score from 1 to 3, with 1 being unnatural, 2 being unsure, and

3 being natural. To facilitate understanding of the ranking, an

example was provided for reference. After the survey, participants

filled in a background questionnaire.

3.2 Results

3.2.1 Controlling for adjacency
We first compared the ratings for the sub-conditions within

Condition 1 (i.e., the sentence-final DPs), where sentences that

adhered to the INFL constraint were contrasted with sentences

that did not adhere to the INFL constraint. Since each participant

was exposed to all conditions, ratings were compared using the

paired samples t-test, comparing two conditions at a time. The

results are shown in Supplementary Table S1 and visualized in

Figure 2.

As shown in Figure 2, participants significantly preferred

sentences that adhere to the INFL constraint over sentences that do

not adhere to the INFL constraint, both when Papiamento is theML

(i.e., ML Papiamento D = INFL is preferred over ML Papiamento

6= INFL) and when Dutch is the ML (i.e., ML Dutch D = INFL

is preferred over ML Dutch D 6= INFL). This suggests that the

5 https://leidenuniv.eu.qualtrics.com/

predictions of the MLF hold regardless of the adjacency of the D

and the INFL.

Interestingly, participants also showed a preference for

Papiamento functioning as the ML: they significantly preferred ML

Papiamento D = INFL over ML Dutch D = INFL, even though

both conditions adhere to the INFL constraint. This preference

aligns with the patterns observed in production, as discussed

in Parafita Couto and Gullberg (2019).

3.2.2 Controlling for double switch
Next, all the sub-conditions in Condition 2 (i.e., sentence-initial

DPs) were compared against each other, again using the paired

samples t-test. The results are shown in Supplementary Table S2

and visualized in Figure 3. Participants showed a clear preference

for ML Papiamento D = INFL over all other sub-conditions in

Condition 2. This result aligns with the predictions of the MLF.

Interestingly, Papiamento D = INFL was favored over ML

Dutch D = INFL. Again, this preference can be attributed to a

directionality effect, indicating that participants prefer Papiamento

to serve as the ML in the given context.

Although both ML Papiamento Embedded island and ML

Papiamento D 6= INFL received lower average ratings than

Papiamento D = INFL, a significant preference was observed for

ML Papiamento Embedded island over ML Papiamento D 6= INFL.

The MLF correctly predicts this preference.

Figure 3 illustrates a preference ranking among sentences

that adhere to the INFL constraint Papiamento D = INFL,

sentences with an EL island ML Papiamento Embedded island,

and sentences containing an inserted functional item Papiamento

D 6= INFL. Interestingly, this ranking was only evident when

Papiamento served as the ML, not when Dutch was the ML

(see Figure 4).

4 Discussion

We find a scale of acceptability such that the conditions

that respect the INFL constraint are preferred over EL islands

and the latter are preferred over insertions of a D—even if

the insertion of a D does not involve double switching because
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FIGURE 2

Pairwise comparisons of sub-conditions in Condition 1: ML Papiamento D = INFL, ML Papiamento D 6= INFL, ML Dutch D = INFL and ML Dutch D 6=

INFL. y-axis, ratings; x-axis, condition; ML, matrix language; D, determiner, INFL, verbal inflection.

FIGURE 3

Preference ranking between conditions ML Papiamento D = INFL, ML Papiamento Embedded island and ML Papiamento D 6= INFL. y-axis, ratings;

x-axis, condition; ML, matrix language; D, determiner, INFL, verbal inflection.

switching occurs at the beginning of the clause. It is worth

noting that we also found a clear asymmetry, with CS from

Papiamento into Dutch being significantly more preferred than

the reverse, from Dutch into Papiamento. This directionality

effect reflects the dynamics of CS within the community

(Parafita Couto and Gullberg, 2019). Let’s break this down step

by step.

RQ1: Can the INFL constraint be empirically supported if we

control for adjacency?
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FIGURE 4

Preference ranking between conditions ML Dutch D = INFL, ML Dutch Embedded island and ML Dutch D 6= INFL. y-axis, ratings; x-axis, condition;

ML, matrix language; D, determiner, INFL, verbal inflection.

The results provide support for the INFL constraint regarding

both the conditions that involve the direct object and those that

involve the subject. However, it is important to highlight that the

INFL constraint emerges as a strong predictor of acceptability

when the ML is Papiamento. This trend is less conspicuous in the

reverse-switching direction, which incidentally corresponds to the

less customary and less natural form of CS within this community.

First, we see that, in the sentences of Condition 1, ML

Papiamento D = INFL and ML Dutch D = INFL are preferred

over ML Papiamento D 6= INFL and ML Dutch D 6= INFL,

respectively—in other words, in object or subject position, the

participants preferred insertion of a lexical item to insertion of a

full noun phrase (NP, or EL island). In both sets of stimuli, the

adjacency confound was controlled for.

Sentence-final DP:

ML Papiamento D = INFL >ML Papiamento D 6= INFL

confirms INFL constraint.

ML Dutch D = INFL > ML Dutch D 6= INFL supports the

INFL constraint.

Sentence-initial DP:

ML Papiamento D = INFL> (ML Papiamento Embedded

island) supports the INFL constraint.

ML Papiamento D = INFL > ML Papiamento D 6= INFL

supports the INFL constraint.

RQ2: Can the INFL constraint be empirically supported if

we avoid inserting functional items, which would result in

double switching?

In the sentences in Condition 2, in both sub-conditions ML

Dutch D 6= INFL and ML Papiamento D 6= INFL, there is a

switch after the initial D, which constitutes a violation of the

INFL constraint. However, this avoids the double switch of a

functional category. It is important to note that both examples

receive the lowest scores, which are lower than sub-conditions

ML Dutch D = INFL and ML Papiamento D = INFL, which

adhere to the INFL constraint. Additionally, they score lower than

the sub-conditions involving ML Dutch Embedded island and

ML Papiamento Embedded island, both of which are considered

EL islands.

The subject examples in our stimuli suggest that when the

D and the INFL are in the same language, there is indeed an

improvement over the conditions in which the D and the INFL

are not in the same language. This improvement is independent of

the linear position of the NP as well as the grammatical function of

the NP.

An additional noteworthy finding of this study is that the

participants in this task exhibited sensitivity to the prevailing

distribution of the ML within the community. Notably, when

the ML was Papiamento, distinct and discernible judgments were

made by the participants: the acceptability rating of the condition

ML Dutch D = INFL, which respects the INFL constraint,

reached only 1.8 on a 1–3 scale, whereas full acceptability would

be expected based on the INFL constraint. In contrast, ML

Papiamento Embedded island, which both disobeys the INFL

constraint and functions as an EL island, garners a score of

2.1. Clearly, directionality interacts as a predictor of acceptability

with the INFL constraint. Thus, we can conclude that the INFL

constraint plays a role in the acceptability of sentences, but we also

see that it is modulated by the ML of the sentence. We have to
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note that in the absence of Parafita Couto and Gullberg’s (2019)

study demonstrating directionality effects on production through

a publicly available corpus (cf. Gullberg and Indefrey, 2003-

2004), the interpretation of our task results would be considerably

challenging. This highlights the importance of future research

that takes into account production asymmetries (as illustrated

in Table 1) in order to interpret the results of more restricted

and (semi-)experimental tasks more effectively. Consequently, it

emphasizes the importance of open-access production corpora,

which enables us to better comprehend the production tendencies

across speakers and communities and the potential impacts of these

patterns on our experimental results.

Thus, our study, in conjunction with recent research (Balam

et al., 2020; Vaughan-Evans et al., 2020; Parafita Couto et al.,

2021; van Osch et al., 2023), emphasizes that the complexities

of CS cannot be simplified into purely structural explanations.

We align with van Osch et al. (2023) and propose that instead

of discussing CS in terms of rigid grammatical constraints, it

might be more suitable to conceptualize a collection of linguistic,

cognitive, and social predictors with varying degrees of influence.

Our role as researchers involves identifying these predictors and

gauging their relative significance across different individuals and

multilingual communities. This proposition aligns with Muysken’s

(2013) proposal, which centers on bilingual strategies employed

by speakers in specific language contact scenarios. Muysken

asserts that these strategies are molded by social factors, the

processing limitations of speakers’ bilingual competence, and

perceived language distance. Consequently, diverse outcomes

should arise from distinct combinations of these strategies among

bilingual speakers and their communities, underscoring the need

to explore the intricate connections between these strategies

and other influencing factors (see also Aalberse et al., 2019).

While it is indeed the case that there have been calls for

the integration of structural, sociolinguistic, and psycholinguistic

factors (Backus, 2015; Stell and Yakpo, 2015; Goldrick et al.,

2016; Gullberg and Parafita Couto, 2016; Beatty-Martínez et al.,

2018; Lipski, 2019; Parafita Couto et al., 2023; Valdés Kroff and

Dussias, 2023, among others), only after accumulating sufficient

evidence can we contemplate crafting a framework capable

of bridging these perspectives on CS. By further investigating

diverse language combinations in varying multilingual scenarios,

we can progress toward a comprehensive understanding of the

multifaceted aspects that define multilingual practices and CS.

From a theoretical point of view, we follow Aboh and Parafita

Couto (2023) and endorse a paradigm shift that recognizes the

intricate and interconnected nature of linguistic features, hybridity,

community norms, and multilingualism. This perspective aims

to cultivate a more comprehensive understanding of language by

acknowledging the existence of interconnected systems that impact

multilingual practices. This alignment with Bronfenbrenner’s

(1977) ecological systems theory of human development establishes

a link between the understanding of multilingual practices and

linguistic development within amultilingual context (cf. Titone and

Tiv, 2023).

Certainly, our research has its limitations. Ideally, we would

have conducted a comparative analysis by juxtaposing the

outcomes of our study with those derived from individuals who

are bilingual in Papiamento and Dutch on the ABC islands, where

Papiamento holds societal dominance. This comparative approach

would have offered valuable insights into how the prevalence of a

specific language in a given societal context influences the patterns

of CS. Unfortunately, the requisite data for such a comparison is

currently unavailable.

Additionally, examining preference patterns among subdivided

groups, such as those formed based on attitudes toward CS or

the primary language spoken at home, presented a challenge

in this study due to the reduction in statistical power in such

scenarios. In future research endeavors, prioritizing different types

of data collection in diverse settings will be essential to enhance

our understanding of the intricate interplay between language

use patterns and CS behaviors. However, it is also important to

acknowledge the resource-intensive nature of such endeavors, both

in terms of time and cost. We believe that a collaborative effort

in future research is crucial to comprehensively address these

complexities. By pooling resources and expertise, researchers can

undertake more extensive studies, incorporating diverse settings

and capturing the nuanced interconnections between linguistic and

extralinguistic factors.

5 Conclusion

Our study provides evidence in support of the INFL constraint,

which posits that in CS, functional elements should align with

the language of INFL. Returning to our discussion surrounding

(6), we can rephrase these results as providing additional evidence

that the mismatching of functional features in bilingual speech

leads to degraded acceptability. We placed particular emphasis on

the Papiamento–Dutch bilingual population, an underrepresented

group in heritage bilingualism research. Our results from a

judgment task corroborate previous observations from corpus

studies, confirming that the language of the D in mixed DPs

generally corresponds to the ML.

The research findings not only substantiate the validity of the

INFL constraint in CS but also draw attention to a noteworthy

asymmetry in directionality effects: CS from Papiamento to

Dutch is preferred, mirroring previous findings from naturalistic

production in this population. Notably, when the ML of the clause

aligns with the ML predominantly used in the community (in

this instance, Papiamento), higher and more distinct naturalness

judgments seem to emerge. In contrast, when the ML is Dutch,

speakers seem to be unable to make judgments in a similar manner,

presumably due to their limited exposure to CS in this particular

direction. We posit that this is a consequence of children being

exposed to an input that obeys theMLF and that privileges CS going

in one direction. As a consequence, their linguistic system develops

the corresponding structures, and this leads to the judgments of

“naturalness” that we obtained. So, appearance in input leads to

judgment preference, but these are mediated by the developing

system. At the same time, it is important to acknowledge that the

number of experimental items per condition may be relatively low,

which constitutes a limitation. Nevertheless, we aimed to strike a

balance between the study’s length and the feasibility of recruiting

an adequate number of participants. The trends we have identified
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in this study should be subject to further examination in future

follow-up research. We envision this study as a foundational step

for future investigations in this area.

The research presented in this study represents an effort

to broaden the research scope on CS within an understudied

heritage bilingual community. Our findings underscore the

necessity for additional research to fully understand the theoretical

and empirical implications. Irrespective of the various scholarly

traditions, our findings highlight a structural factor, namely, the

role of the INFL constraint in CS. They also underscore the

significance of investigating CS from a language-ecological lens.

As such, understanding the nuances of grammatical constraints

(cf. López, 2020) and recognizing the significance that individual

experience and community practices hold in both judgment and

other processing experiments (cf. MacDonald, 2013; Valdés Kroff

and Dussias, 2023) elevate the importance of open-access corpora

containing multilingual speech to a paramount level. The absence

of access to community practices, which encompass real-world

language use, leaves us handicapped when it comes to interpreting

results from experimental tasks. Unfortunately, only a limited

number of such corpora are presently openly accessible (cf.

Deuchar et al., 2014), despite being compiled with public funding

in most cases. We maintain an optimistic outlook, hoping that this

practice will evolve in the foreseeable future (cf. Toribio, 2017, 2018;

Parafita Couto et al., 2023).
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Studies have emphasized the significance of maintaining a heritage language 
for various reasons such as the establishment of linguistic and cultural identity, 
as well as socio-emotional development. Despite the crucial role that literacy 
development in a heritage language plays in language preservation, there is 
a scant research that explores the impact of home literacy environment and 
literacy development in children with a heritage language. This study aimed 
to examine the home literacy environment and literacy-related skills in 4-to 
5-year-old Korean–English bilingual children living in an English-speaking 
country, Australia, whose heritage language is Korean, and to investigate the 
relationships among the home literacy environment factors and the child-
internal literacy-related skills. The study employed parental questionnaires 
and video analyses of parent–child shared book reading sessions to assess the 
Korean and English home literacy environment. Children’s early literacy skills in 
Korean and English, along with their Korean, English, and conceptual vocabulary 
skills, were measured as literacy-related skills. The findings indicated that 
parents utilized an indirect approach for Korean literacy practices, in contrast 
to a more direct and explicit method for English literacy practices. However, 
active and direct literacy practices were found to be essential for Korean early 
literacy development, while indirect methods are sufficient for English early 
literacy skills. Moreover, the availability of abundant Korean literacy resources 
at home had a positive impact on the development of Korean and English, as 
well as conceptual vocabulary skills. In conclusion, this study underscores the 
importance of providing a robust literacy environment in a heritage language in 
bilingual families to promote language proficiency in both the heritage language 
and the dominant social language, while also supporting the development of 
conceptual language skills.

KEYWORDS

heritage language, bilingualism, home literacy environment, early literacy, vocabulary

1 Introduction

Preserving a heritage language, particularly when it is regarded as a minority language 
with lower social status compared to the dominant language in a society, presents a formidable 
challenge. A study conducted by Baratz-Snowden et al. (1988) examined the self-assessed 
language proficiency of children from immigrant families in the U.S. The results revealed that 
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children whose parents had immigrated from Asian countries had 
significantly higher proficiency in English, the dominant social 
language, than in their heritage language. Even when immigrant 
families continue using their heritage language within their homes, 
the pervasive societal prioritization of the dominant language imposes 
substantial obstacles to children’s heritage-language fluency. 
Consequently, children within these families often encounter 
communication difficulties with family members, such as their 
grandparents (Cho and Krashen, 1998).

Nonetheless, individuals should preserve their heritage language 
to facilitate effective communication with their family members, 
thereby validating and strengthening their cultural and linguistic 
identity, which ultimately affects their socio-emotional development 
(Cummins, 1981). Previous research has revealed that within 
multicultural families in Korea, which consist of Korean fathers and 
immigrant mothers, adolescent children who used their mothers’ 
native language at home demonstrated significantly higher levels of 
self-esteem, ego resilience, referring to an individual’s ability to adapt 
to adverse situations without experiencing psychological breakdown, 
bicultural and academic adaptation, and more positive relationships 
with their teachers than their counterparts who exclusively 
communicated in Korean at home (Song and Yim, 2020). These 
internal socio-emotional factors might affect children’s adaptation to 
school. Among children in immigrant families in the U.S., those who 
only spoke English experienced significantly higher dropout rates in 
schools than their peers who maintained their heritage language 
(Feliciano, 2001).

Immigrant parents also demonstrate a clear understanding of the 
importance of preserving their heritage language. Korean immigrant 
parents in the U.S. recognize the significance of their children 
maintaining their heritage language, Korean. They are well aware of 
its practical career-related, cognitive, and emotional advantages, along 
with its role in establishing cultural identity and preserving cultural 
heritage. Moreover, they are willing to engage in bilingual programs 
to facilitate their children’s use of the Korean language (Shin and 
Krashen, 1998). In Canada, Korean immigrant parents similarly 
emphasize the importance of maintaining the heritage language, 
expressing high expectations regarding their children’s proficiency in 
Korean. However, they prioritize the development of comprehension 
and speaking skills over reading and writing skills (Park and 
Sarkar, 2007).

While the emphasis on oral language skills often overshadows 
literacy development in a heritage language, successful literacy 
development remains a vital component in preserving the language 
for individuals. Literacy, encompassing reading and writing 
proficiencies, plays a pivotal role in intellectual and emotional 
growth, shaping positive personalities, and broadening individual’s 
perspectives through vicarious experiences with text (Palani, 
2012). Consequently, among children in immigrant families, 
literacy education in a heritage language holds significant value in 
cultivating a deeper understanding of and positive attitude toward 
their language and culture. Previous research has shown that 
children with strong literacy skills in their heritage language are 
more likely to maintain their proficiency in spoken language, and 
literacy education contributes to the preservation and growth of 
the heritage language (Chevalier, 2004; Lee, 2012; Leonard et al., 
2020). Exploring the factors that influence literacy skills in a 
heritage language and their relationship with child-external factors 

is critical to enhancing those skills among children in 
immigrant families.

1.1 Literacy development

Literacy skills primarily develop through explicit instruction in 
schools. However, implicit learning, such as statistical learning which 
involves the ability to detect and internalize statistical patterns and 
regularities in the environment, also plays a fundamental role in the 
development of literacy. In the context of reading skills, Apfelbaum 
et  al. (2013) discovered that children could extract information 
regarding grapheme-phoneme correspondence regularities through 
repeated exposure over several days without explicit teaching in a 
school setting. Moreover, numerous studies have established a 
connection between developmental dyslexia and implicit learning 
mechanisms, indicating that children’s reading skills are influenced by 
environmental exposure and internal factors (Vicari et al., 2003, 2005; 
Gabay et al., 2015). Researchers have suggested that writing skills, 
especially general spelling patterns, are also influenced by implicit 
learning (Pollo et al., 2009; Treiman et al., 2018; Zhang and Treiman, 
2021). Treiman and Kessler (2006) demonstrated that children can 
discern orthographic patterns from their surrounding environment 
without explicit instruction by observing children’s spelling patterns 
with pseudowords, where, for instance, children were more inclined 
to write pseudowords using letter combination <ea> when /ɛ/ is 
followed by the coda /d/.

The development of literacy is influenced not only by 
environmental factors that provide exposure related to literacy but 
also by various essential skills in children. The direct and indirect 
effects model of reading (DIER; Kim, 2017, 2020a,b) effectively 
explains how the skills involved in reading comprehension 
hierarchically interact with each other. This model includes proximal 
skills that are directly associated with reading comprehension and 
distal skills that provide indirect support to proximal skills, such as 
domain-general executive functions, thereby impacting reading 
comprehension. Proximal skills include word reading, which relies on 
early literacy skills, and listening comprehension, which is based on 
foundational language skills like vocabulary.

Early literacy skills encompass several key components, including 
phonological awareness, letter name knowledge, and orthographic 
knowledge. These components have been consistently identified as 
critical predictors of children’s subsequent literacy development, 
applicable in both Korean and English contexts (Kim, 2011; Kim et al., 
2013). Phonological awareness, which refers to the capacity to 
recognize, discriminate, and manipulate the sounds within a language 
(Anthony and Francis, 2005), lays the foundation for reading processes 
such as decoding, blending, and, ultimately, word reading. It also 
stands out as the most robust predictor of development in reading, 
and this pattern has been observed universally across diverse 
alphabetic languages (Melby-Lervåg et  al., 2012). Letter name 
knowledge serves as a significant predictor of literacy development, 
indicating the commencement of phonological processing of print and 
facilitating the acquisition of letter-sound relationships and the 
development of phonemic sensitivity skills (Wagner et al., 1997; Noel 
Foulin, 2005). Orthographic knowledge pertains to the stored 
information in one’s memory that facilitates precise writing in the 
orthography of a specific language (Apel, 2011). The acquisition of 
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orthographic knowledge makes a distinctive contribution to children’s 
reading and writing skills by enabling them to quickly and accurately 
recognize words, thus enhancing text comprehension (Ehri, 1992; 
Conrad et al., 2013; Querido et al., 2021).

Both word reading and listening comprehension are developed 
within the child’s surrounding environment (Kim, 2023). Therefore, 
for a better understanding of and support for children’s literacy 
development, it is crucial to comprehend the interplay among 
children’s internal factors, encompassing early literacy and general 
language competencies, and external factors.

1.2 Home literacy environment

Children are exposed to a multitude of literacy experiences in 
their daily lives through various forms of print, such as signs, 
billboards, labels, books, and more. The home literacy environment 
(HLE) is especially renowned for its critical influence on children’s 
literacy development. The HLE is a multifactorial construct 
encompassing a wide range of experiences related to reading and 
writing. These include interactions between adults and children 
during reading and writing activities, a child’s independent exploration 
of written materials, and a child’s emulation of literate behaviors 
exhibited by adults (Teale and Sulzby, 1986). Furthermore, considering 
the impact of media consumption, such as television viewing or 
gaming, on children’s language and literacy development in current 
society, taking into account both media exposure and print exposure 
is essential (Uchikoshi, 2005; Dixon, 2011). Previous studies have 
shown a direct relationship between the extent of parent–child 
engagement in literacy and language activities at home and children’s 
literacy and language skills, as well as the positive impact of 
interventions designed to enhance the quality of the HLE on children’s 
linguistic competencies, including vocabulary skills (Payne et  al., 
1994; Griffin and Morrison, 1997; Niklas and Schneider, 2015; Napoli 
and Purpura, 2018).

Sénéchal and LeFevre (2002) introduced a model that classifies 
the HLE based on whether the learner’s at-home literacy practice is 
formal or informal. Formal literacy practice (FL) centers on the form 
of written language and the letter-sound relationship, involving 
activities such as reading alphabet books to the learner or directly 
teaching them letter sounds. In contrast, informal literacy practice 
(IL) encompasses activities where the primary emphasis is on the 
message conveyed by the printed text, rather than solely on the 
physical characteristics or sound of the text, which include a range of 
activities related to exposure to print and media. It has been suggested 
that FL and IL may distinctly influence children’s literacy development. 
FL is particularly crucial for written language skills, fostering early 
literacy skills and initial efforts in reading and writing, whereas IL, 
such as exposure to print and media and storybook reading, is more 
associated with overall oral language proficiency (Anderson, 1995; 
Sénéchal et al., 1998; Sénéchal and LeFevre, 2002).

Literacy exposure often begins during the early stages of a child’s 
development with the exploration of books. The availability of 
abundant literacy resources, such as the number of books in 
households, continues to significantly influence children’s reading 
fluency and early literacy skills even after considering parental and 
children’s intelligence factors (Raz and Bryant, 1990; van Bergen et al., 
2017). Moreover, frequent interactions involving print exposure 

between parents and children are related to early literacy and 
vocabulary development (Payne et al., 1994; Sénéchal et al., 1998; 
Richman and Colombo, 2007; Kim et al., 2022). Sénéchal et al. (2008) 
examined the relationship between the frequency of shared book 
reading and early literacy and language skills in four-year-old children. 
The findings indicated that frequent shared reading predicts children’s 
expressive vocabulary and morphological knowledge, even when 
accounting for children’s nonverbal intelligence and parental factors 
such as socioeconomic status and reading proficiency.

The impact of media exposure on children’s language and literacy 
development remains controversial. Previous research has indicated 
that the effects of media exposure may vary based on the age of the 
children and their environmental background. For instance, children 
who are approximately 5 years old, those from lower socioeconomic 
backgrounds, or those with limited language skills may experience 
some benefits from television viewing in terms of language and 
literacy development, including improvements in vocabulary, reading 
achievement, and academic performance (Searls et al., 1985; Rice 
et al., 1990; Comstock and Paik, 1991; Wright et al., 2001). However, 
for children younger than 3 years old, exposure to media may 
be disadvantageous (Taylor et al., 2018).

Parent–child shared book reading is critical to literacy 
development because it enables simultaneous engagement in FL and 
IL, making it one of the most effective methods for facilitating 
children’s language and literacy development. While reading books 
with their children, parents often participate in various formal and 
informal literacy activities, including reading the text aloud to help 
children learn to read certain words and discussing the content of the 
book, respectively. Furthermore, book reading has gained significant 
attention since it provides scaffolding effects, as suggested by Vygotsky 
(1978), on children’s speech production. It also offers parents a rich 
source of vocabulary that they can employ when communicating with 
their children (Hoff-Ginsberg, 1991; Hoff, 2010). In the context of 
book reading, supportive actions through various reading strategies 
are taken by adults to help children understand a text and expand their 
knowledge related to language and literacy, building upon their 
existing skills.

In addition to frequency, the quality of interaction during shared 
book reading also plays a crucial role in children’s language 
development. Kim et al. (2022) investigated the connection between 
the home literacy environment, specifically shared book reading, and 
the language skills of children aged four to six. They discovered that 
frequent and repetitive book reading was positively associated with 
children’s expressive vocabulary. Furthermore, the interactive book 
reading style employed by parents, which encourages active 
participation from children during shared book reading through 
activities like asking open-ended questions, was found to be related to 
children’s receptive vocabulary. Studies about parental book reading 
interventions demonstrate the impact of book reading interactions on 
children’s language and literacy skills. In a control study by Whitehurst 
et al. (1988), the group that received a book reading intervention 
focused on specific reading strategies, such as using “what” questions 
to encourage discussion, expanding or correcting the child’s speech, 
and adapting to the child’s developmental level and interests showed 
significant improvements in expressive vocabulary compared to the 
control group that did not receive the intervention. A 12-week 
intervention conducted by Newman (1996) that aimed at enhancing 
interactions during shared book reading resulted in improvements in 
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children’s receptive vocabulary skills and early literacy skills, such as 
print concepts, irrespective of their parents’ literacy proficiency.

In summary, when examining the HLE and its impact on 
children’s language and literacy development, FL and IL must both 
be considered as their influences on various domains of children’s 
language and literacy skills may differ. FL is widely recognized for its 
role in early literacy development, while IL, which includes frequent 
exposure to print and media, can affect language and literacy skills, 
albeit with some debate surrounding the effects of media exposure. 
Parent–child shared book reading is of particular significance in this 
context since it provides an opportunity to engage in both FL and 
IL. Moreover, the quality of these interactions during shared book 
reading is closely linked to the development of expressive and 
receptive vocabulary skills, as well as early literacy skills.

1.3 Cross-linguistic effects in bilingual 
home literacy environments

Individuals with a heritage language experience bilingualism since 
they are required to employ at least two languages in their daily 
communication, where they use their heritage language with family 
members and a social language at school, work, or within their local 
community, regardless of their fluency in either language (Grosjean, 
2008; Kohnert, 2013).

Bilingual individuals may experience different aspects of 
bilingualism depending on the difference in social power that each 
language holds: additive and subtractive bilingualism (Lambert, 1981). 
Additive bilingualism happens when one’s home language shares 
comparable social status with the dominant social language. For 
example, Korean-English bilingual children living in Korea acquire 
their second language, English, while maintaining their first language, 
Korean, since English is well-regarded in society. On the other hand, 
subtractive bilingualism often affects ethnolinguistic minority 
communities, such as Korean families living in the U.S., whose 
heritage language (Korean) has weaker power than the social language 
(English). In such cases, there are fewer opportunities to communicate 
in their first language within the larger community, leading to their 
first language not being reinforced throughout the lifespan of learning 
the second language. Thus, it is necessary to consider the power 
relationship between two languages when discussing language 
development in bilingual children.

In the context of bilingualism, language transfer occurs when 
elements from one language affect the usage of another language in 
bilingual individuals. This phenomenon has been documented across 
various linguistic domains, including phonology, semantics, 
pragmatics, and others (Kasper, 1992; Durgunoğlu et al., 1993; Atwill 
et al., 2007; Rasier and Hiligsmann, 2007).

Bilingual children experience distinct HLEs compared to their 
monolingual peers in terms of the quantity and quality of language 
input in each language. Additionally, research suggests that bilingual 
individuals may differ from monolinguals in how they utilize available 
resources to enhance their reading abilities (Peets et  al., 2019). 
Therefore, when examining the HLE within bilingual populations, the 
dynamic relationships between the HLE and linguistic skills must 
be  investigated for both languages, as these factors are intricately 
intertwined and influence each other. Despite the unique features of 
the HLE and language development in bilingual children, studies on 

the relationship between these aspects are scarce. Moreover, only a 
limited number of studies have taken both languages into account 
when examining this relationship.

Ryan (2021) investigated the relationships between print and 
media exposure (PME) and vocabulary development in English and 
French among English–French bilingual children in the early 
elementary school years in the U.S. The findings revealed that English 
PME did not significantly impact their English vocabulary, but French 
PME positively influenced their French baseline vocabulary. The 
language used at home played an essential role in French vocabulary 
development but not English vocabulary development. This implies 
that engaging in home literacy activities in French is crucial to support 
the growth of their French vocabulary in an English-speaking country. 
Although both languages were considered, this study had limitations 
in that the HLE was assessed solely based on PME. Farver et al. (2013) 
extensively explored the relationship between the HLE and language 
skills in both languages, encompassing a wide range of factors, 
including parents’ literacy habits, home literacy resources, parental 
literacy practices assessed through questionnaires and interviews, and 
an evaluation of children’s cognitive abilities, oral language skills, 
phonological awareness, and print knowledge. Spanish–English 
bilingual children aged 41 to 60 months and their parents living in the 
U.S. participated. Significant positive correlations were found among 
early literacy and language skills, with the exception of Spanish 
expressive language skills in relation to English oral language and 
phonological awareness. Language-specific and cross-linguistic 
relationships among the HLE factors were observed, but Spanish and 
English HLE factors tended to exhibit negative correlations. A Spanish 
HLE was negatively correlated with children’s English oral language 
and phonological awareness, while parental factors within a Spanish 
HLE positively influenced children’s Spanish oral language skills and 
print knowledge. These findings may not signify a detrimental effect 
of HLE on heritage language skills. Instead, they might be influenced 
by a subtractive bilingual environment and parental attitudes or 
priorities regarding literacy education. Previous research has shown 
that engaging in heritage-language literacy activities at home does not 
negatively affect bilingual children’s second language development 
(Dekeyser and Stevens, 2019; Sun et al., 2023).

In the context of book reading within bilingual families, parents 
may utilize similar reading strategies as monolingual parents (Boyce 
et al., 2004). However, they often exhibit distinctive characteristics in 
their reading approaches, such as code-switching, which involves 
switching to another language during story discussions or translating 
words to introduce new vocabulary (Gonzalez-Barrero et al., 2021; 
Yang et al., 2021). Recent research has highlighted the positive impact 
of frequent shared book reading in bilingual children’s heritage 
language on their receptive vocabulary in that language during the 
preschool years (Sun et  al., 2023). Therefore, it is also crucial to 
consider how parents employ each language when reading books in 
different languages within bilingual families, emphasizing the 
importance of examining the HLEs in both languages.

1.4 Present study

This study aimed to comprehensively examine the relationships 
between the HLE in each language and literacy-related skills in each 
language among Korean–English bilingual children who primarily use 
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Korean as a heritage language and English as a dominant social 
language. This study employed a multifaceted approach to assess the 
HLE. Questionnaires were administered to measure quantitative and 
qualitative aspects of PME, FL, and IL that occur in both Korean and 
English. Furthermore, the study analyzed actual parent–child shared 
book reading sessions with both Korean and English books. 
Additionally, the foundational literacy skills in both languages, which 
are critical predictors of future reading and writing abilities such as 
phonological awareness, letter name knowledge, and orthographic 
knowledge, alongside vocabulary skills in Korean, English, and 
conceptual domains, were examined.

2 Methods

2.1 Participants

A total of 36 typically developing Korean–English bilingual 
children aged 4–5 years (mean age 59.1 months, SD = 6.69), along with 
their parents, residing in an anglophone country, Australia, 
participated in this study. The selection of the 4-to 5-year-old age 
range was based on previous research indicating the development of 
fundamental literacy skills in children of this age prior to formal 
education, which typically commences in the first grade (Kim, 2010). 
The primary caregivers of the children spoke Korean as their native 
language, and all participants primarily used Korean at home while 
employing English for everyday communication. All children 
achieved scores above the 10th percentile on both the Korean 
Receptive & Expressive Vocabulary Test (REVT; Kim et al., 2009) and 
English Expressive One-Word Picture Vocabulary Test-4 
(EOWPVT-4; Martin and Brownell, 2010) and Peabody Picture 
Vocabulary Test-4 (PPVT-4; Dunn and Dunn, 2007) when conceptual 
scoring was implemented. All children scored above 85 in standard 
scores of nonverbal intelligence, assessed using the Korean Kaufman 
Brief Intelligence Test-2 (Moon, 2020), and no physical, sensory, or 
neurological difficulties were reported by parents.

All child–parent dyads read a Korean book and an English book, 
each with different content. Four book reading sets were created based 
on the language of the book (Korean or English) and the content of the 
book (book A or book B): set 1 (Korean book A—English book B), set 
2 (English book B—Korean book A), set 3 (Korean book B—English 
book A) and set 4 (English book A—Korean book B). Each child–parent 
dyad was randomly assigned to one of these sets to minimize the effect 
of book familiarity and counteract potential order effects. Each set had 
9 dyads, and one-way analysis of variance (ANOVA) tests revealed no 
significant differences in age, vocabulary, or nonverbal intelligence 
among these sets [age: F(3, 32) = 0.98, p = 0.461; REVT (expressive): F(3, 

32) = 0.59, p = 0.626; REVT (receptive): F(3, 32) = 0.42, p = 0.742; 
EOWPVT-4: F(3, 32) = 0.88, p = 0.464; PPVT-4: F(3, 32) = 0.71, p = 0.554; 
KBIT-2: F(3, 32) = 0.18, p = 0.912]. The characteristics of children in this 
study are presented in Table 1.

2.2 Measures

2.2.1 Parental questionnaires
Parents completed 6-page paper questionnaires that covered the 

number of Korean and English books they possessed in their homes, 
the frequency of print and media exposure (PME) in each language 
for their children at home, and the extent of formal literacy practice 
(FL) and informal literacy practice (IL) they engaged in with their 
children at home in each language. The questionnaires were provided 
in Korean, taking into account the parents’ native language.

PME was assessed according to the PME questionnaire developed 
by Ryan (2021). Parents were instructed to evaluate their child’s 
exposure to print and media materials at home, outside of school, in 
both Korean and English. The questionnaire included activities such 
as reading, watching television or movies, playing games, and listening 
to songs.

Regarding FL, the questionnaire created by Skwarchuk et  al. 
(2014) was utilized. Parents were asked about how often they engage 
in FL with their children at home in Korean and English. The 
questionnaire broadly covered identifying, reading, or teaching letters, 
words, and sound-letter relationships. One item in the questionnaire, 
“We make up rhymes in songs,” was adapted for the Korean language 
to “We play with the sounds of the letter in songs.” Since in Korean, 
the body-coda structure is more salient than the onset-rhyme 
structure (Cho and McBride-Chang, 2005), it was not applicable 
to Korean.

For IL, the adapted version of the home literacy environment 
questionnaire (Kim et  al., 2022) was employed. Generally, IL 
encompasses a variety of activities related to exposure to print and 
media. However, in this study, informal literacy practices were 
limited to those occurring during parent–child book reading 
activities, distinguishing them from the abundance of literacy 
resources and the frequency of print and media exposure. Parents 
were requested to indicate the frequency with which they 
participated in informal literacy practices with their children while 
reading Korean and English books. The informal literacy practices 
encompassed in the questionnaire were talking about the content of 
the book the child shows interest in, asking questions about the book 
to ensure their understanding or make them guess what would 
happen next, connecting the content of the book to their daily lives, 
and so on.

TABLE 1 Children’s characteristics.

N Age (month) REVT 
(expressive) (raw 

score)

REVT 
(receptive) (raw 

score)

EOWPVT-4 (raw 
score)

PPVT-4 
(raw score)

KBIT-2 
(standardized 

score)

36 (F = 20, 

M = 16)
59.1 (6.69) 58.72 (9.43) 70.92 (12.24) 65.83 (9.98) 90.72 (17.49) 113.89 (17.70)

Values are presented as mean (SD); All vocabulary test scores reported are outcomes from conceptual scoring. REVT, Receptive & Expressive Vocabulary Text (Kim et al., 2009); EOWPVT-4, 
Expressive One-Word Picture Vocabulary Test-4 (Martin and Brownell, 2010); PPVT-4, Peabody Picture Vocabulary Test-4 (Dunn and Dunn, 2007); KBIT-2, Korean Kaufman Brief 
Intelligence Test-2 (Moon, 2020).
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All questions, except the question about the number of books in 
the household, were rated on a 5-point Likert scale: 1 = “never,” 
2 = “rarely (i.e., every once in a while, but not every week),” 
3 = “sometimes (i.e., once or twice a week),” 4 = “often (i.e., more than 
twice a week, but not every day),” 5 = “always (every day).”

2.2.2 Parent–child shared book reading
The primary caregivers participated in the shared book reading 

sessions with their children, involving one Korean and one English 
book. In instances where both parents were considered primary 
caregivers, those who mainly read to their children were encouraged 
to participate in the session. Parents were required to read the books 
with their children as usual. Each book reading session was videotaped 
for 10 min, a duration determined based on the time it took 
participants to complete each book in a preliminary study. If a book 
reading session, including post-reading interactions, concluded in less 
than 10 min, the entire session was considered for analysis.

Two Korean and two English books, all age-appropriate for the 
participants, were selected for the parent–child shared book reading 
sessions. The English book reading session featured “If I  Built a 
House” by Chirs Van Dusen (2012) (book A) and “If I Built a Car” by 
Chris Van Dusen (2005) (book B). For the Korean book reading 
session, the Korean-translated versions of each book, translated by 
Sarang Yu, were used. While books A and B had different main topics, 
they shared a similar structure and flow. Korean books A and B 
contained 693 and 830 words, respectively, averaging 761.5 words. 
English books A and B contained 659 and 762 words, respectively, 
averaging 710.5 words.

2.2.2.1 Text-read ratio and Korean interactive utterance 
ratio

The total number of words spoken by parents was counted, and 
the text-read ratio (Tr) and Korean interactive utterance ratio (Kr) 
were calculated. The Tr was determined by dividing the total number 
of words in the text read by the parent by the total number of words 
in the book’s text and then multiplying by 100. The Kr was considered 
for analysis since the parents in this study were Korean–English 
bilinguals, although their native language was Korean. The ratio 
allowed for an examination of how the amount of language usage in 
different languages was influenced by the book stimuli and its impact 
on children’s literacy-related skills. The ratio was calculated by 
dividing the total number of Korean words spoken by the parent 
during interactive conversation while reading the book by the total 
number of words in all interactive utterances by parents and then 
multiplying by 100. Words were counted instead of morphemes due 
to differences in linguistic properties between Korean (an agglutinative 
language) and English (an analytic language with inflectional aspects). 
Comparing Korean and English utterances based on morpheme 
counts would introduce bias against English, as English typically 
contains fewer morphemes per word compared to Korean. The 
employment of word counts is more suitable for the comparison 
between the two languages on a semantic level.

2.2.2.2 Parental book reading strategies: formal and 
informal literacy practices

Parental book reading strategies, encompassing both formal and 
informal literacy practices, were analyzed during the parent–child 
shared book reading sessions. Interactive utterances were assessed 

using frameworks developed by DeTemple (1994) and Haden et al. 
(1996). They were categorized to distinguish between formal and 
informal literacy practices based on their interactive characteristics. 
Utterances categorized as reading strategies included interactive 
statements and questions, provided that they were intended to elicit 
responses aligned with the goals of the parental book reading 
strategies. When multiple successive utterances shared the sample 
topic and strategy, they were counted as a single instance. Excluded 
from the analysis were utterances such as statements or questions 
unrelated to the book’s content, simple repetitions of their children’s 
utterances, basic responses to children’s questions (e.g., “Yes, it is”), 
simple exclamations (e.g., “Wow, it’s wicked!”), statements of questions 
capturing children’s attention (e.g., “Look at this,” “What is it?”), and 
questions checking children’s comprehension (e.g., “Did you get it?”). 
Formal and informal literacy practices were coded according to the 
criteria outlined in Table  2. Formal literacy practices had three 
strategies: letter/word related reference, letter-sound relationship, and 
definition of the word; informal literacy practices encompassed six 
strategies: simple description, elaborate description, links to the world, 
prediction inferences, text recall/recitation, and book concepts. After 
coding the utterances, the total number of strategies was computed.

2.2.2.3 Parental sensitivity
Parental sensitivity (PS) was assessed using the MULTI-PASS 

(Marfo, 1992) video coding scheme, which is designed to analyze 
parent–child interactions, to gauge the social–emotional aspect of 
interactions during the parent–child shared book reading sessions. 
This coding scheme evaluates six dimensions of parental behavior: 
warmth, sensitivity, responsiveness, encouragement of initiative, 
stimulation value, and elaborateness (see Table  3). Each of these 
dimensions was rated on a 5-point Likert scale, with 1 indicating the 
lowest level of the coded behavior and 5 the highest. Two coders 
participated in the rating process, and the average scores of each 
behavior between the coders were calculated. PS was determined by 
computing the average scores across the six behaviors.

2.2.3 Children’s early literacy and vocabulary 
skills

Children’s early literacy skills encompassed phonological 
awareness, which included syllable awareness (SA) and phoneme 
awareness (PA), letter name knowledge (LN), and orthographic 
knowledge (OK). Each of these skills was assessed in both Korean 
and English.

This study employed a modified version of the Korean 
phonological awareness tasks, adapted from Kim and Pae (2007) and 
Jung et al. (2015). For the English phonological awareness tasks, a 
similar format to the Korean phonological awareness tasks was created 
for this study. Prior to the tasks, two practice items in each test section 
were provided to ensure the children’s understanding of the task. The 
syllable awareness tasks consisted of ten items in syllable counting 
(e.g., How many times can you clap for the word “computer?”), ten 
items in syllable blending (e.g., What word can you get from these 
sounds? “ro,” “bot”), five items each in first syllable and last syllable 
deletion (e.g., What is “person” without “per”? What is “basket” 
without “ket”?), and five items each in first syllable and last syllable 
discrimination (e.g., Among these words, which one starts with a 
different sound? “tickle,” “ticket,” “lonely.” Among these words, which 
one ends with a different sound? “raccoon,” “bedroom,” “cocoon”). The 
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phoneme awareness tasks encompassed five items each in onset-body 
blending and body-coda blending (e.g., What word can you get from 
the sounds /b/ and /ig/? What word can you get from the sounds/pi/
and/ck/?), five items each in initial and final phoneme deletion (e.g., 
What is “bed” without /b/? What is “goat” without/t/?), and five items 
each in onset and coda awareness in Korean, and onset and rime 
awareness in English (Among these words, which one starts with the 
different sound? “big,” “bat,” “down.” Among these words, which one 

ends with a different sound (Korean coda awareness)? “Bob (밥), Jib 
(집), Kong (콩).” Among these words, which one ends with a different 
sound (English rime awareness)? “house,” “mouse,” “cat”). In the 
Korean and English letter name knowledge tasks, children were 
instructed to verbally state the name of each letter on the screen. A 
total of 40 Korean letters, including 19 consonants and 21 vowels, were 
presented individually in a random order. In the English letter name 
knowledge task, a total of 26 English letters were randomly presented 

TABLE 2 Formal and informal literacy practices in book reading strategies.

Literacy 
practice 
type

Strategy Definition Example

Formal literacy 

practice

Letter/word-

related reference

Focusing the child’s attention on certain words or letters in the text, 

occasionally accompanied by verbalization of support with the child’s 

reading

Pointing at a word and enunciating it

Letter-sound 

relationship

Guiding the child on the correspondence between letters and sounds Rhyming words, teaching the sounds associated with 

specific letters

Definition of the 

word

Providing the meanings of words in the book “[while gesturing] Dome is like this round structure 

of the building,” Translating difficult English words 

into familiar Korean equivalents, or vice versa.

Informal literacy 

practice

Simple 

description

Providing basic explanations of physical traits of people, objects, actions, 

locations, and comparable elements encountered in the book

“This car looks so round,” “What is this?”

Elaborate 

description

Detailing the events described in the book, providing a comprehensive 

explanation of the book’s content, rephrasing complex expressions without 

aiming to teach word definitions, and exploring elements that are hinted at 

in the illustrations but not explicitly mentioned in the text

“It’s in Jack’s imagination,” “So this car does not make 

any sound unlike other cars,” “I think here’s an 

elevator.”

Links to the 

world

Creating links between the storyline and real-world events or personal 

experiences

“This looks just like the car wash we visited last 

month.” “What house would you build if you could 

build a house?”

Prediction 

inferences

Anticipating future developments in the story and conjecturing about 

characters’ motives, inner thoughts, or cause-and-effect relationships

“What will come next?” “These people must’ve been 

so shocked because they’d never seen something like 

this before!”

Text recall/

recitation

Reciting parts of the book’s text from memory without re-reading the exact 

text and translating the text from memory without the intention of teaching 

word meanings

Book concepts Discussing the book’s attributes, including the title, author, illustrator; 

page-turning; or the act of reading itself

“Turn to the next page,” “This page was written to say 

thank you to the author’s parents.”

TABLE 3 Parental interactive behaviors evaluating parental sensitivity.

Interactive behavior Definition

Warmth
The parent’s display of positive emotions towards the child, which may include affectionate verbal expressions and physical 

gestures that convey fondness

Sensitivity
The parent’s ability to accurately interpret and effectively respond to both verbal and nonverbal cues exhibited by their child, as 

well as their awareness of the child’s developmental capabilities

Responsiveness The parent’s reaction to the child’s interests and observable behaviors in a timely, consistent, and appropriate manner

Encouragement of initiative
The parent’s interaction style that acknowledges the child’s need for independence and self-direction, which includes promoting 

decision-making and encouraging exploration during book reading

Stimulation value
The parent’s capacity to offer cognitive or linguistic stimulation to the child, actively seeking opportunities to improve the child’s 

cognitive or linguistic skills

Elaborateness
The parent’s actions of elaborating on or expanding upon the verbal and nonverbal cues displayed by the child during their 

interaction
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on the screen one by one, with both uppercase and lowercase letters 
displayed simultaneously.

In this study, the orthographic choice task by Wang et al. (2006) 
was adapted for the Korean orthographic knowledge test, and the 
word-likeness tasks from Conrad et  al. (2013) were used for the 
English orthographic knowledge test. The Korean orthographic task 
was developed based on six constraints specified by Kim (2011). 
Children were presented with one legal letter that is the real letter and 
one illegal letter that does not follow one of these constraints, 
displayed on the same screen, and then asked to identify the real letter. 
The test consisted of a total of 26 items, including two practice items 
and four items targeting each of the six constraints. The six constraints 
targeted in the test are as follows: (1) vowel placement constraint, 
dictating that a horizontal vowel should be positioned below the onset 
consonant and a vertical vowel should be placed to the right side of 
the onset consonant or a combination of an onset consonant and a 
horizontal vowel (e.g.,  is legal, but  is illegal); (2) complex vowel 
legality concerning the permissibility of combining certain vowels 
with other specific vowels (e.g.,  is legal, but  is illegal); (3) onset 
consonant combination constraint, which prohibits the placement of 
certain consonant combinations in the onset position (e.g.,  is legal, 
but  is illegal); (4) coda consonant combination legality, pertaining 
to the allowance of specific consonant combinations in the coda 
position (e.g.,  is legal, but  is illegal); (5) legal double consonants 
in coda, specifying that only certain double consonants are allowed in 
the coda position (e.g.,  is legal, but is illegal); and (6) mandatory 
onset letter requirement, indicating that every syllable must contain a 
letter in the onset position (e.g.,  is legal, but  is illegal).

For the English orthographic knowledge test, a pair of 4-letter 
homophonic pseudowords was presented on the screen, and the 
examiner pronounced the words. Children were asked to point to the 
word that seemed more like a real word in English. The homophones 
were created (1) by having letters at the end sharing the same sound 
(e.g., “lunk/lunc”), (2) using commonly used long vowels alongside 
non-common long vowels or combinations of two non-common 
vowels (e.g., “nide /nyde,” “dake/daik”), and (3) using commonly used 
vowel digraphs alongside non-common vowel digraphs or less 
common long vowels in the context (e.g., “moin/moyn,” “poaf/pofe”). 
A total of 26 items were provided, including two practice items and 
eight items in each type.

For the vocabulary skill assessments, the REVT (Kim et al., 
2009) was administered to evaluate expressive and receptive Korean 
vocabulary in children, and the EOWPVT-4 (Martin and Brownell, 
2010) and PPVT-4 (Dunn and Dunn, 2007) were utilized to assess 
their expressive and receptive English vocabulary skills, respectively. 
When applying conceptual scoring, the translated versions of the 
REVT (receptive) and PPVT-4 provided by Yim et al. (2022) were 
utilized. The translation of the REVT (expressive) and EOWPVT-4 
was carried out by two graduate students majoring in 
Communication Disorders. Each translated version underwent a 
thorough review process involving two native English speakers with 
a minimum of 5 years of work experience in daycare centers in 
Canada or Australia, as well as two native Korean speakers holding 
a Korean Speech-Language Pathologist License. Following this 
review process, the final transcripts were validated by a bilingual 
speaker proficient in both Korean and English, holding a Speech-
Pathology Australia practicing certificate. Conceptual expressive 
and receptive vocabulary skills were evaluated using the Korean and 

English versions of vocabulary tests for language screening. 
However, for the analysis, results of conceptual vocabulary assessed 
with the EOWPVT-4 and PPVT-4 were considered since they were 
deemed to be  a more culturally relevant evaluation of their 
vocabulary skills, taking into account that the children reside in 
Australia. The REVT was originally designed to assess Korean-
speaking children in Korea, which includes cultural aspects specific 
to Korea.

In the expressive part of the REVT, a single picture was 
presented, and the children were asked to say the corresponding 
word in Korean. Once the ceiling level was reached, the examiner 
reintroduced pictures of items that had been answered incorrectly 
and asked the children to provide the English word to evaluate their 
conceptual expressive vocabulary. Similarly, in the EOWPVT-4, the 
children were initially instructed to express the words in English; if 
their responses were incorrect, they were prompted to provide the 
Korean equivalents. In the receptive part of the REVT, the examiner 
displayed four pictures and instructed the children to select the 
picture that matched the spoken Korean word. After establishing 
the ceiling level for Korean receptive vocabulary skills, the examiner 
proceeded to assess their conceptual receptive vocabulary by 
introducing the English word for the incorrectly answered items to 
the children. To reduce the chance of children realizing their initial 
choices were incorrect and subsequently selecting different options, 
the examiner randomly questioned them about the items they had 
answered correctly. Likewise, the PPVT-4 assessment followed a 
similar approach to the REVT (receptive) task. In this case, the 
examiner initially provided words in English, followed by Korean 
words for the items that the children had answered incorrectly.

2.3 Procedures

A preliminary test was undertaken with three 5-year-old Korean–
English bilingual children to assess the time required to complete a 
series of screening tests, parent–child shared book reading sessions, 
and early literacy tasks, as well as to determine the age-appropriateness 
of the books and early literacy tasks used in the study. Additionally, 
parental questionnaires were distributed to address any potential 
ambiguities or challenges for comprehension.

All tests in the experimental phase were conducted in quiet 
environments, either at the child’s home or in a private room at a 
library. The screening processes and early literacy tests took place 
in a one-on-one session between the child and the examiner. The 
parent–child shared book reading sessions occurred in a 
one-on-one setting, involving the child and the parent. The entire 
experiment unfolded in three sessions: (1) screening, which 
included Korean, English, and conceptual expressive and receptive 
vocabulary tests, as well as a nonverbal intelligence test; (2) 
Korean parent–child shared book reading and Korean early 
literacy tests; and (3) English parent–child shared book reading 
and English early literacy tests. During the vocabulary and early 
literacy skill tests, the examiner used either Korean or English, 
depending on the language being assessed. The nonverbal 
intelligence test was performed in the child’s preferred language. 
In cases where sessions were extended excessively or the child 
displayed signs of fatigue, the sessions were divided, except for the 
book reading session.
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2.4 Data analysis

2.4.1 The home literacy environment based on 
parental questionnaires and parent–child shared 
book reading

In assessing the aspects of the HLE through parental 
questionnaires, a 5-point Likert scale was employed, and the average 
rating for each section (PME, FL, and IL) was computed and used in 
the analysis. In terms of the quantity of available literacy resources, the 
actual numbers of Korean and English books possessed by the 
participants were considered for the analysis.

Regarding parent–child shared book reading, the initial 10 min of 
the book reading sessions were transcribed and analyzed. Excluded 
from the analysis were utterances that include habitual repetitions 
(e.g., phrases like “Isn’t it?” repeated after each sentence), self-talk, 
verbal mistakes, and any utterances unrelated to the context of the 
book reading (e.g., requests for the child to restate their previous 
statement or disciplinary utterances such as “Sit tightly” and “Focus”). 
The transcribed utterances were divided into text reading and 
interaction. Considering the flexibility of usage in morphemes in 
Korean, minor adjustments, such as changing, omitting, or adding 
case markers or alterations in negation within the book sentences, 
were deemed acceptable and regarded as text-reading utterances. The 
inclusion or omission of a single word within a sentence fell under the 
category of text-reading utterances as well. However, if a parent made 
significant changes to the overall sentence structure, it was considered 
an interactive utterance. Interactive utterances were categorized 
within each of the previously defined reading strategies, although not 
all interactive utterances were designated as the reading strategies. The 
Tr and the Kr were calculated by tallying the total number of words in 
each corresponding utterance. The extent of FLs and ILs was 
determined by counting the number of coded utterances. Average 
scores of parental sensitivity ratings on a 5-point Likert scale for each 
behavior were used for the analysis.

2.4.2 Children’s early literacy and vocabulary 
skills

In the early literacy tasks, which encompassed SA, PA, LN, and 
OK, the percentage of correct responses was computed. For the 
vocabulary tests, which covered Korean, English, and conceptual 
expressive and receptive vocabulary, the raw scores were analyzed. In 
the stepwise multiple regression analyses, the combined scores of SA, 
PA, LN, and OK were utilized to represent early literacy skills. 
Similarly, the combined scores for expressive and receptive vocabulary 
were employed as indicators of vocabulary skills.

2.4.3 Statistical analysis
All data analyses were conducted using R (version 4.3.0; R Core 

Team, 2023). Independent t-tests were employed to (1) assess the 
disparities between Korean and English HLEs measured through 
parental questionnaires, (2) compare the aspects of the HLE during 
parent–child book reading sessions between Korean and English book 
reading, and (3) explore differences in children’s early literacy skills in 
Korean and English. In the case of the number of books in the first 
analysis and the Korean interactive utterance ratio in the second 
analysis, Welch’s t-tests were applied due to unequal variances. 
Stepwise multiple regression analyses were performed to identify the 
HLE factors that predict children’s early literacy and vocabulary skills, 

controlling for age. Given the lack of prior research guiding the 
selection of specific HLE variables used in this study influencing these 
skills, forward stepwise multiple regressions were conducted. Variance 
inflation factors (VIF) for all the HLE variables were computed due to 
several correlations among HLE factors. The results showed that none 
of the VIF values exceeded the threshold of 5, indicating the absence 
of significant multicollinearity.

2.4.4 Reliability
The assessment of PS involved two bilingual coders proficient in 

Korean and English. These coders independently rated parental 
sensitivity in each video of parent–child shared book reading sessions. 
The average ratings assigned by both coders for each behavior were 
computed, and the mean score across all assessed items was calculated 
for subsequent analysis. For consistency and accuracy, the second 
coder participated in two 90-min training sessions. In the first 
sessions, the coder was presented MULTI-PASS (Marfo, 1992) and 
each parental sensitivity behavior and examined examples of 
pre-coded outcomes from videos of book reading sessions recorded 
during the preliminary study for reference. In the second session, both 
coders viewed recorded videos of book reading sessions from the 
preliminary study together. The coders individually assessed the 
videos and compared their evaluations, collaborating to establish and 
refine the criteria used for coding parental sensitivity. The inter-coder 
agreement for ratings of parental sensitivity, calculated for a randomly 
selected 10% of the video recordings, stood at 85.4%, within the 
acceptable range of 85 to 90% (Miles et al., 2014).

For a randomly selected 10% of the video-recorded parent–child 
shared book reading sessions, an additional Korean–English bilingual 
second coder re-transcribed the book reading sessions and 
re-evaluated observed reading strategies. To maintain consistency, the 
second coder underwent a two-hour training session, which involved 
practicing transcription and coding reading strategies with the videos 
from the preliminary study. The inter-coder agreement between the 
first and second coders was found to be 95.8% for transcription and 
86.0% for coding reading strategies.

3 Results

In this study, we examined the current HLEs of Korean–English 
bilingual children in Australia in both Korean and English. 
We compared the HLEs in each language and explored the differences 
in children’s early literacy skills between the two languages. In 
addition, we  investigated the HLE factors in both languages that 
influence their Korean and English early literacy skills, as well as 
proficiency in Korean, English, and conceptual vocabulary.

3.1 Comparison of Korean and English 
home literacy environments and early 
literacy skills in Korean–English bilingual 
children

First, the results of independent t-tests and Welch’s t-test revealed 
that the number of Korean books was significantly greater than that 
of English books [t(65.17) = −3.03, p = 0.004], and the FL score in 
English was significantly higher than in Korean [t(70) = 2.48, 

57

https://doi.org/10.3389/fpsyg.2024.1336292
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Kim and Yim 10.3389/fpsyg.2024.1336292

Frontiers in Psychology 10 frontiersin.org

p = 0.017]. However, no significant differences in PME [t(70) = −0.72, 
p = 0.480] and IL [t(70) = −1.18, p = 0.240] were found between Korean 
and English HLEs (Table 4).

In terms of HLE variables during book reading, a significant 
difference in Kr was observed between Korean and English book 
reading sessions [t(48.08) = −4.25, p < 0.001], indicating higher Kr 
during Korean book reading compared to English book reading. 
However, no significant differences were found in Tr [t(70) = −1.52, 
p = 0.133], FL [t(70) = 0.65, p = 0.515], IL [t(70) = 0.97, p = 0.334], and 
PS [t(70) = −1.54, p = 0.128] (Table 5).

A significant difference in LN was found between Korean and 
English early literacy skills, where children displayed greater 
knowledge of letter names in English than in Korean [t(70) = 9.65, 
p < 0.001]. However, no significant differences were observed 
between the two languages in SA [t(70) = −0.50, p = 0.621], PA 
[t(70) = 1.92, p = 0.059], and OK [t(70) = −1.05, p = 0.295] 
(Table 6).

3.2 Home literacy environment factors 
predicting early literacy and vocabulary 
skills in Korean–English bilingual children

To explore predictive factors in Korean and English HLEs, 
assessed through parental questionnaires and observed during book 

reading sessions, for children’s early literacy skills, combined scores of 
SA, PA, LN, and OK, as well as vocabulary skills, comprising 
expressive and receptive vocabulary scores, stepwise multiple 
regression analyses controlling for age were utilized.

First, models including general HLE factors measured by 
questionnaires that predict early literacy and vocabulary skills in 
children were created. The predictive model for Korean early literacy 
skills explained 59% of the variance [F(3, 32) = 17.69, p < 0.001], 
encompassing age [β = 0.73, t(32) = 6.60, p < 0.001], Korean FL 
[β = 0.32, t(32) = 2.89, p = 0.007], and Korean IL [β = −0.22, 
t(32) = −1.97, p = 0.058]. Korean FL had a significant positive impact 
on children’s early Korean literacy skills, while Korean IL had a 
non-significant negative effect.

For English early literacy skills, the model accounted for 41% of 
the variance [F(2, 33) = 13.26, p < 0.001]. Only age [β = 0.61, 
t(33) = 4.65, p < 0.001] and English IL [β = 0.23, t(33) = 1.77, p = 0.086] 
were included in the model, with English IL having a non-significant 
positive effect.

In terms of Korean vocabulary skills, a model including age 
[β = 0.22, t(31) = 1.81, p = 0.080], Korean PME [β = 0.63, t(31) = 5.03, 
p < 0.001], English PME [β = −0.33, t(31) = −2.56, p = 0.016], and the 
number of English books [β = 0.25, t(31) = 1.85, p = 0.074] accounted 
for 48% of the variance [F(4, 31) = 8.97, p < 0.001]. Age and the 
number of English books showed non-significant positive effects on 
Korean vocabulary skills. Korean PME significantly and positively 

TABLE 6 Results of t-tests comparing children’s Korean and English early literacy skills.

Korean English

M SD M SD df t p

Syllable awareness 88.82 14.99 81.94 16.97 70 −0.50 0.621

Phoneme awareness 55.19 22.39 65.19 21.89 70 1.92 0.059

Letter name knowledge 26.67 29.96 87.71 23.29 70 9.65 0.000

Orthographic knowledge 62.85 12.13 59.84 12.08 70 −1.05 0.295

TABLE 5 Results of t-tests comparing the home literacy environment factors between Korean and English book reading sessions.

Korean book reading English book reading

M SD M SD df t p

Text-read ratio 66.15 27.54 54.79 35.36 70 −1.52 0.133

Korean interactive utterance 

ratio
92.90 14.15 68.06 32.13 48.08 −4.25 0.000

Formal literacy practices 4.00 4.29 4.75 5.38 70 0.65 0.515

Informal literacy practices 50.81 18.49 55.64 23.40 70 0.97 0.334

Parental sensitivity 4.09 0.54 3.86 0.73 70 −1.54 0.128

TABLE 4 Results of t-tests comparing the Korean and English home literacy environments.

Korean English

M SD M SD df t p

Number of books 191.83 131.34 107.97 100.16 65.17 −3.03 0.004

Print and media exposure 3.27 0.68 3.15 0.76 70 −0.72 0.480

Formal literacy practice 2.80 0.94 3.36 0.99 70 2.48 0.017

Informal literacy practice 3.61 0.85 3.35 1.01 70 −1.18 0.240
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impacted Korean vocabulary skills, while English PME had a 
significant negative impact.

A model predicting English vocabulary skills explained 59% of the 
variance [F(5, 30) = 11.27, p < 0.001]. It included age [β = 0.41, 
t(30) = 3.71, p = 0.001], Korean PME [β = −0.54, t(30) = −4.59, 
p < 0.001], English PME [β = 0.53, t(30) = 4.10, p < 0.001], and the 
number of Korean books [β = 0.41, t(30) = 3.00, p = 0.005] and English 
books [β = −0.24, t(30) = −1.78, p = 0.085] as predictive factors. Korean 
and English PME significantly influenced children’s English 
vocabulary, with Korean PME having a negative impact and English 
PME having a positive impact. The number of Korean books 
significantly and positively affected English vocabulary skills, whereas 
the number of English books had a non-significant negative impact.

Finally, the predictive model for conceptual vocabulary, which 
accounted for 66% of the variance [F(6, 29) = 12.37, p < 0.001], 
included five HLE factors in addition to age [β = 0.65, t(29) = 6.44, 
p < 0.001]. The number of Korean books [β = 0.53, t(29) = 3.95, 
p < 0.001] and English PME [β = 0.44, t(29) = 3.52, p = 0.001] had 
significant positive impacts on children’s conceptual vocabulary, while 
the number of English books [β = −0.26, t(29) = −2.15, p = 0.040] and 
Korean FL [β = −0.26, t(29) = −2.24, p = 0.033] had significant negative 
influences. Korean IL [β = 0.18, t(29) = 1.60, p = 0.121] had a positive 
effect, although it was not statistically significant.

Table  7 displays the results from the regression analyses 
investigating the HLE predictors assessed through parental 
questionnaires in relation to children’s early literacy and 
vocabulary skills.

Next, the study investigated how HLE factors observed during 
Korean and English book reading sessions predict children’s early 
literacy and vocabulary skills. The model predicting Korean early 
literacy skills accounted for 57% of the variance [F(3, 32) = 16.77, 
p < 0.001]. Age [β = 0.80, t(32) = 6.32, p < 0.001], PS during Korean 
book reading [β = −0.34, t(32) = −2.73, p = 0.010] and FL [β = 0.18, 
t(32) = 1.56, p = 0.129] during Korean book reading were included in 
the model. PS during Korean book reading exhibited a significant 
negative impact, while FL during KB had a non-significant 
positive influence.

The predictive model for English early literacy skills accounted for 
42% of the variance [F(3, 32) = 9.57, p < 0.001], with age [β = 0.53, 
t(32) = 3.86, p = 0.001], Tr during English book reading [β = 0.23, 
t(32) = 1.79, p = 0.083], and FL during Korean book reading [β = 0.20, 
t(32) = 1.46, p = 0.155] as its components. Both HLE predictors showed 
non-significant positive impacts.

In the predictive model, which explained 33% of the variance in 
children’s Korean vocabulary skills [F(4, 31) = 5.26, p = 0.002], age 
[β = 0.16, t(31) = 1.03, p = 0.311], Kr during Korean book reading 
[β = 0.53, t(31) = 3.77, p = 0.001], PS during English book reading 
[β = 0.36, t(31) = 2.12, p = 0.042], and Tr during English book reading 
[β = 0.29, t(31) = 1.82, p = 0.079] were included. All variables had 
positive effects on Korean vocabulary skills, but only those of Kr 
during Korean book reading and PS during English book reading were 
statistically significant.

For English vocabulary, the predictive model accounted for 48% 
of the variance [F(4, 31) = 8.99, p < 0.001]. It included age [β = 0.47, 

TABLE 7 Results of regression analyses predicting children’s early literacy and vocabulary skills with HLE factors measured by parental questionnaires.

Dependent 
variables

Predictors B β t p R2 Adjusted R2 F

KL Age 7.19 0.73 6.60 0.000 0.62 0.59 17.69***

K_FL 22.13 0.32 2.89 0.007

K_IL −1.88 −0.22 −1.97 0.058

EL Age 5.01 0.61 4.65 0.000 0.45 0.41 13.26***

E_IL 12.59 0.23 1.77 0.086

KV Age 1.17 0.22 1.81 0.080 0.54 0.48 8.97***

K_PME 32.54 0.63 5.03 0.000

E_PME −15.32 −0.33 −2.56 0.016

E_books 0.09 0.25 1.85 0.074

EV Age 2.27 0.41 3.71 0.001 0.65 0.59 11.27***

K_PME −29.69 −0.54 −4.59 0.000

E_PME 26.02 0.53 4.10 0.000

K_books 0.12 0.41 3.00 0.005

E_books −0.09 −0.24 −1.78 0.085

CV Age 2.43 0.65 6.44 0.000 0.71 0.66 12.37***

K_books 0.10 0.53 3.95 0.000

E_PME 14.22 0.44 3.52 0.001

E_books −0.07 −0.26 −2.15 0.040

K_FL −6.80 −0.26 −2.24 0.033

K_IL 5.34 0.18 1.60 0.121

KL, Korean early literacy skills; EL, English early literacy skills; KV, Korean vocabulary skills; EV, English vocabulary skills; CV, conceptual vocabulary skills; K, Korean; E, English; FL, formal 
literacy practice; IL, informal literacy practice; PME, print and media exposure; books, number of books, ***p < 0.001.
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t(31) = 3.44, p = 0.002], Kr during English book reading [β = −0.41, 
t(31) = −3.30, p = 0.002], PS during English book reading [β = −0.53, 
t(31) = −2.57, p = 0.015], and PS during Korean book reading [β = 0.30, 
t(31) = 1.42, p = 0.165]. Kr and PS during English book reading had a 
significant negative impact on English vocabulary skills, whereas PS 
during Korean book reading had a non-significant positive impact.

Lastly, no book reading HLE factors predicted conceptual 
vocabulary. A model with age [β = 0.69, t(34) = 5.49, p < 0.001] as the 
sole predictor explained 45% of the variance in conceptual vocabulary 
skills [F(1, 34) = 30.10, p < 0.001].

Table 8 provides an overview of the results from the regression 
analyses related to book reading HLE predictors and children’s early 
literacy and vocabulary skills.

4 Discussion

This study aimed to examine the home literacy environment 
(HLE) and early literacy and vocabulary skills in Korean–English 
bilingual children living in Australia, where Korean serves as a 
heritage language in an English-speaking environment. In addition, 
the intricate relationships between the HLE and early literacy and 
vocabulary skills within this population were investigated. Korean and 
English HLEs were assessed through parental questionnaires, 
comprised of factors such as the number of books, print and media 
exposure (PME), formal literacy practice (FL), and informal literacy 
practice (IL). Additionally, parent–child book reading sessions, which 
involved reading one Korean book and one English book, were 
analyzed. The analysis included factors such as the text-read ratio (Tr), 
the Korean interactive utterance ratio (Kr), FL, IL, and parental 
sensitivity (PS). Children’s early literacy skills in both Korean and 
English, encompassing syllable awareness (SA), phonemes awareness 

(PA), letter name knowledge (LN), and orthographic knowledge 
(OK), were evaluated. Vocabulary skills, including Korean, English, 
and conceptual expressive and receptive vocabulary, were assessed.

4.1 Comparison of Korean and English 
home literacy environments and early 
literacy skills in Korean–English bilingual 
children

Participants had more Korean than English books, while they 
engaged in English FL more frequently than Korean FL. These 
results suggest that, with regard to Korean, parents provide an 
abundance of literacy resources, enabling more indirectly conducted 
literacy practices, whereas English literacy practices are focused on 
direct instruction, emphasizing letters themselves and related skills. 
These findings are consistent with previous research by Gonzalez-
Barrero et al. (2021), which revealed that bilingual children tend to 
have a larger number of books in their dominant language, typically 
their native language, compared to their non-dominant language. 
Additionally, this aligns with a previous study conducted in 
Singapore, where English is the primary social language, and 
multiple heritage languages are spoken at home. It showed that 
Singaporean bilingual children generally receive more formal 
literacy instruction in English than in their home language (Sun 
et al., 2023).

Kr during parent–child shared book reading differed significantly 
depending on the language of the book. Parents tended to use more 
Korean interactive utterances when reading a Korean book compared 
to English, indicating an increase in the use of English for interaction 
during English book reading. These results suggest that bilingual 
parents adapt their language use based on the specific language 

TABLE 8 Results of regression analyses predicting children’s early literacy and vocabulary skills with HLE factors observed during book reading 
sessions.

Dependent 
variables

Predictors B β t p R2 Adjusted R2 F

KL Age 7.90 0.80 6.32 0.000 0.61 0.57 16.77***

KB_PS −41.46 −0.34 −2.73 0.010

KB_FL 2.80 0.18 1.56 0.129

EL Age 4.39 0.53 3.86 0.001 0.47 0.42 9.57***

EB_Tr 0.36 0.23 1.79 0.083

KB_FL 2.55 0.20 1.46 0.155

KV Age 0.83 0.16 1.03 0.311 0.40 0.33 5.26**

KB_Kr 1.33 0.53 3.77 0.001

EB_PS 17.41 0.36 2.12 0.042

EB_Tr 0.37 0.29 1.82 0.079

EV Age 2.64 0.47 3.44 0.002 0.54 0.48 8.99***

EB_Kr −0.48 −0.41 −3.30 0.002

EB_PS −26.76 −0.53 −2.57 0.015

KB_PS 20.93 0.30 1.42 0.165

CV Age 2.55 0.69 5.49 0.000 0.47 0.45 30.10***

KL, Korean early literacy skills; EL, English early literacy skills; KV, Korean vocabulary skills; EV, English vocabulary skills; CV, conceptual vocabulary skills; KB, Korean book reading; EB, 
English book reading; FL, formal literacy practices; IL, informal literacy practices; Tr, text-read ratio; PS, parental sensitivity; Kr, Korean interactive utterance ratio, **p < 0.01, ***p < 0.001.
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context of the book they are reading (Gonzalez-Barrero et al., 2021; 
Quirk et al., 2022).

No differences in children’s early literacy skills were observed 
across languages, except for LN, where children demonstrated higher 
proficiency in English than in Korean. This disparity might 
be attributed to parents’ tendency to create a more formal literacy 
environment in English than in Korean, as earlier findings in this 
study indicated. It is widely acknowledged that FL strongly influences 
children’s code-related skills, including LN (Sénéchal et al., 2017). 
Therefore, the current results provide further evidence of variations in 
home-based literacy practices according to whether the language is a 
heritage or dominant social language.

4.2 Home literacy environment factors 
predicting early literacy and vocabulary 
skills in Korean-English bilingual children

First, predictive models were created for children’s early 
literacy and vocabulary skills using HLE factors measured by 
parental questionnaires. Korean early literacy skills were positively 
and significantly predicted by Korean FL, emphasizing the positive 
impact of frequent engagement in FL on children’s Korean literacy 
development. It suggests that a more active and instructional 
approach is essential to effectively promote literacy skills in a 
heritage language, especially when it is not the dominant language 
in society, rather than relying on indirect and passive methods. 
Although not reaching statistical significance, in terms of English 
early literacy skills, English IL was included in the predictive 
model. It implies that within the home setting, providing adequate 
exposure to the language is sufficient to foster the literacy 
development of English, the prevailing social language.

When it comes to Korean vocabulary skills, age did not play a 
significant role in Korean vocabulary skills, unlike other skills in 
children, which supports the idea that they may be experiencing 
subtractive bilingualism, where the development of Korean 
vocabulary decelerates even in their early childhood. The predictive 
model included Korean and English PMEs as significant factors, 
with Korean PME having a positive impact and English PME 
influencing negatively. Similarly, in the predictive model for 
English vocabulary skills, English PME had a significant positive 
impact while Korean PME had a significant negative impact. The 
time-on-task hypothesis, proposed by Rossell and Baker (1996), 
provides an explanation for the inversely-related outcomes 
observed in the cross-linguistic relationship between the home 
literacy environment and vocabulary skills. This hypothesis 
suggests that the amount of time dedicated to a specific task is 
directly linked to the level of achievement in that task. In the 
context of language learning, increased exposure and practice in a 
target language result in improved proficiency, which implies that, 
given limited time and resources, allocating more time to Korean 
literacy practices rather than to English would contribute to the 
development of Korean skills, and vice versa. Nonetheless, it is 
noteworthy that the number of Korean books at home had a 
significant positive impact on predicting English vocabulary skills. 
It is well-known that children’s language development can benefit 
from scaffolding, as suggested by Vygotsky (1978). In this context, 
books serve as supportive tools for language expansion, and the 

scaffolding effect can yield both direct and indirect advantages 
when parents engage in interactions while reading with their 
children (Hoff, 2010). It is possible that parents can offer more 
productive scaffolding when using books written in their native 
language, as they are most comfortable and confident in 
that language.

The predictive model for conceptual vocabulary revealed 
various contributing factors. Among them, the number of Korean 
books and English PME exerted positive influences, while the 
number of English books and engagement in Korean FL had 
negative effects. Substantial exposure to both Korean print and 
English print and media appeared to enhance the development of 
conceptual vocabulary in children. However, an excessive focus on 
letters alone may not be conducive to conceptual vocabulary skills. 
Instead, emphasizing the content of words is likely to be  more 
advantageous. This is supported by the inclusion of Korean IL in 
the model as well, although it did not reach statistical significance. 
Regarding the negative impact of the number of English books, one 
plausible explanation is that parents may not be  as effective in 
scaffolding their children’s vocabulary growth with English books 
as they are with Korean books. Thus, further research related to 
how parents utilize books not written in their native language 
is necessary.

Second, the study examined how HLE factors within the book 
reading context influence children’s early literacy and vocabulary 
skills. In the predictive model for Korean early literacy skills, 
interestingly, PS during Korean book reading had a significant 
negative impact. However, it would be inaccurate to conclude that 
higher levels of parental sensitivity during Korean book reading 
hinder the development of children’s Korean early literacy skills. 
When considering the components of PS, it is more closely 
associated with the content of the book and active interactions 
related to it rather than focusing solely on print. Therefore, to 
promote Korean early literacy skills, it appears that interactions 
that facilitate a focus on the print are necessary, which is supported 
by the inclusion of FL during Korean book reading in the model, 
despite its lack of statistical significance. In the model predicting 
English early literacy skills, the Tr during English book reading and 
FL during Korean book reading surfaced as predictors, yet not 
significant. These findings, which highlight the importance of 
implementing strategies that encourage children to pay attention 
to letters in print, are consistent with the previous studies that have 
documented a positive relationship between parents’ awareness of 
and engagement in formal literacy activities and children’s overall 
early literacy development (Anderson, 1995; Sénéchal et al., 1998).

Regarding Korean vocabulary skills, age did not emerge as a 
significant predictor, indicating the subtractive bilingualism 
environment that children are experiencing, and positive effects of 
Kr during Korean book reading and PS during English book 
reading were observed. The positive impact of Kr during Korean 
book reading on Korean vocabulary skills supports the effectiveness 
of parents’ scaffolding when using books in their native language 
and engaging in interactions in that language. The positive 
influence of PS during English book reading suggests the 
importance of actively involving children in interactive discussions 
and addressing their developmental needs while reading an English 
book to promote the development of Korean vocabulary skills. 
However, this study does not provide information on the level of 
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children’s involvement during book reading sessions and the 
language children used for the interactions, indicating the need for 
further investigation.

As significant predictors for English vocabulary skills, Kr and 
PS during English book reading exhibited negative impacts. 
However, concluding that the use of Korean, the heritage language, 
and the higher levels of PS during English book reading have 
detrimental effects on children’s English vocabulary development 
is challenging since other factors may be  at play. For instance, 
parents whose children have advanced levels of English vocabulary 
may adjust their language usage by employing more English in 
response to their children’s English competence, or children with 
strong English vocabulary skills may engage more actively in 
conversation while reading an English book without parental 
prompts. This study only analyzed parental interactive utterances 
without considering the interactive behaviors of the children, 
necessitating further research for more precise and 
comprehensive conclusions.

No significant HLE factors within a book reading context were 
found in the predictive model for conceptual vocabulary. This may 
be due to the limited sample size of the study or the possibility that 
the observed aspects of the HLE during book reading sessions do 
not fully capture the intricacies involved in conceptual 
vocabulary acquisition.

4.3 Limitations

First, the findings in this study need to be  interpreted 
cautiously due to the small sample size of 36 parent–child dyads, 
which limits their generalizability. Additionally, the analysis 
focused solely on parents’ utterances during book reading 
sessions and did not consider how children react, respond, or 
initiate interactions, which restricts the full interpretation of the 
results. The analysis also only included the first 10 min of each 
book reading session, potentially missing important dynamics 
that may occur throughout the entire session. Therefore, it is 
suggested that future studies investigate more comprehensive and 
detailed aspects of interaction, including features of children’s 
interactive utterances. Furthermore, the study did not consider 
factors such as parents’ and children’s language proficiency in 
each language, the effects of siblings, parental beliefs and 
awareness of literacy education at home, and socio-economic 
status, including parental education levels, which are associated 
with literacy practices and available resources (Raz and Bryant, 
1990; Dong et al., 2020). Future research should explore these 
additional factors to gain a more thorough understanding of the 
relationships between the HLE and children’s literacy skills in 
bilingual families.

5 Conclusion

In the current study, we aimed to uncover the relationships 
between the home literacy environment and literacy-related skills 
in Korean-English bilingual children residing in Australia, where 
the heritage language is Korean and English serves as a primary 
social language.

First, we  examined the differences in the home literacy 
environment and children’s early literacy skills by language. The 
results indicated that parental literacy practices, in the case of 
Korean, were predominantly indirect and centered around books, 
while when it comes to English, these practices were more 
instructional and direct. As a result, children exhibited stronger 
familiarity with English letters compared to Korean. Furthermore, 
parents were observed to engage in more English language 
interactions during English book reading sessions, whereas they 
mainly used Korean when reading Korean books with 
their children.

In addition, the study investigated the predictors within the 
home literacy environment for children’s early literacy and 
vocabulary. To foster Korean early literacy skills, it is crucial to 
implement more active and explicit strategies that promote 
children’s direct interaction with written language, generally in a 
home setting and during book reading. While a somewhat indirect 
approach may be sufficient for developing English early literacy 
skills in a home environment, emphasizing the visual form of 
letters during English book reading can still be advantageous.

In line with the time-on-task hypothesis (Rossell and Baker, 
1996), increased exposure to the Korean language had a positive 
effect on Korean vocabulary while negatively impacting English 
vocabulary skills. Similarly, increased exposure to the English 
language positively influenced English vocabulary but had a 
negative effect on Korean vocabulary skills. However, it is worth 
noting that access to Korean books at home remained a significant 
predictor of English vocabulary skills, suggesting that parents 
may provide more effective linguistic stimuli through books in 
their native language. A rich literacy environment, both in 
Korean and English, was found to support the development of 
conceptual vocabulary. Nevertheless, it is important to strike a 
balance, as an excessive focus on letters may not be as beneficial 
as emphasizing the content of words for the development of 
conceptual vocabulary. In the context of book reading, parents’ 
profuse and high-quality interactions appeared to contribute to 
the development of Korean vocabulary skills. However, this 
positive impact was not observed in relation to English or 
conceptual vocabulary skills. Further studies with a thorough 
investigation of parent–child interactions during parent–child 
shared book reading are necessary.

This study provides insights into conducting research on the 
bilingual home literacy environment by highlighting the 
importance of taking both languages into account when exploring 
the relationships between the home literacy environment and 
children’s foundational skills for subsequent literacy development. 
In addition to utilizing questionnaires to assess the overall home 
literacy environment, this study also analyzed parental literacy 
practices during actual book reading activities. This approach has 
practical implications for offering constructive and detailed 
guidance to parents and educators on how to effectively nurture 
early literacy and vocabulary skills in bilingual children through a 
home literacy environment in a comprehensive manner.

Furthermore, the results of this study provide empirical 
evidence underscoring the critical significance of establishing an 
enriched heritage language home environment to foster literacy 
and language proficiency in both languages, of which implications 
extend beyond the individual level at home to educational settings 
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(Giambo and Szecsi, 2015; Andreou et al., 2020). These findings are 
expected to raise awareness among bilingual families and educators 
regarding the cultivation of literacy skills within a heritage 
language and the necessity of creating an environment conducive 
to this goal.
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Do you say uh or uhm? A
cross-linguistic approach to filler
particle use in heritage and
majority speakers across three
languages

Marlene Böttcher* and Margaret Zellers

Department of General Linguistics and Phonetics, Institute for Scandinavian Studies, Frisian Studies

and General Linguistics, Kiel University, Kiel, Germany

Filler particles like uhm in English or ähm in German show subtle language-

specific di�erences and their variation in form is related to socio-linguistic

variables like gender. The use of fillers in a second language has been shown

to di�er from monolinguals’ filler particle use in both frequency and form in

di�erent language contexts. This study investigates the language-specific use of

filler particles by bilingual heritage speakers in both their languages, looking at the

dominant majority language in the society and their minority heritage language

spoken at home. This is done based on heritage Russian and German data and

majority German and English data from the RUEG corpus. Language-specific

fillers were extracted from the corpus and analyzed for their occurrence and

segmental form. The frequency analysis suggests an influence of bilingualism,

age group, and formality of the situation on the filler frequency across all

languages. The number of filler particles is higher in formal, older, and bilingual

speech. The form analysis reveals an e�ect of language and gender on the type

of filler particle. The vocalic-nasal filler particles (e.g., uhm) are more frequently

found in German and English and in female speech of these languages. Heritage

speakers of Russian in contact with German and English show higher use of

vocalic-nasal forms also in their Russian while producing similar gender related

patterns to monolingual speakers in both their languages. The higher frequency

of filler particles in formal situations, older speakers and in bilingual speech,

is discussed related to cognitive load which is assumed to be higher in these

contexts while speech style which di�ers between situations and social groups

is also considered as explanation. The higher use of vocalic-nasal filler particles

in German and English suggests language specific filler particle preferences also

related to the socio-linguistic variable gender in these languages. The results

from heritage speakers suggest and influence on filler particle form in their

heritage language, while also revealing socio-linguistic usage patterns related

to gender which are produced by heritage speakers similarly to monolinguals in

their respective language.

KEYWORDS

filler particles, heritage speaker, bilingualism, speech planning, speech corpora, English,

Russian, German

1 Introduction

So-called filler particles, like the constituents uh and uhm (and their phonetic variants)

in English, are one type of disfluency, along with repetitions, repairs and silent pauses. They

are aspects of spontaneous discourse and have been reported to comprise about ten percent

of words in natural conversations (Shriberg, 2001).
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The majority of prior work has focused on filler particles either

as symptoms and thus on their status as hesitations, or on fillers

as signals in discourse at minor and major discourse boundaries,

indicating e.g. discourse structure or turn management.Terms

referring to fillers as symptoms, like hesitation, disfluency or error,

reflect their interpretation as being related to speech planning and

their negative reputation in opposition to fluent speech free of

such errors (Levelt, 1983; Shriberg, 2001; Corley and Stewart, 2008;

Gilquin, 2008). The use of filler particles has in this work been

found to be interpreted by listeners as reflecting higher production

difficulty, dishonesty and discomfort (FoxTree, 2002). A moderate

use of filler particles, however, has also been connected to higher

politeness and charisma (Fischer et al., 2017). Other researchers

have used more neutral terms like filled pause (Maclay and Osgood,

1959; Rochester, 1973; Berthold and Jameson, 1999; Crible et al.,

2017) and discourse particle (Fischer, 2000; Pistor, 2016). The

choice of terminology reflects researchers’ approaches, stressing

their similarity with silent pauses in the speech signal in the case

of the term “filled pause”, and the fact that phenomena like uh

and uhm are used as signals in discourse management in the

case of the term “discourse particle” (Maclay and Osgood, 1959;

Rochester, 1973; Fischer, 2000; Clark and FoxTree, 2002; Kjellmer,

2003). We use the term filler particle in line with Belz (2021) and

Belz (2023) to refer to “segmentally structured, semantically empty

and syntactically unconstrained” (Belz, 2023, 6) particles which are

frequently produced in naturally occurring speech. In general, filler

particles (FPs) have been shown to be multi-functional and their

use is connected to speech planning and language processing as

well as discourse organization (Clark and FoxTree, 2002). Research

on speech planning in bilinguals has provided insight in the area

of processing and cognition. In many everyday situations, the

availability of two languages in bilinguals requires higher cognitive

load in monitoring their speech compared to monolinguals (Kroll

and Gollan, 2014). In monolingual mode, bilinguals need to inhibit

one language choosing the appropriate linguistic structures in

communication [see Bialystok (2017) for an overview of studies

and theories on bilingual cognition]. Higher cognitive load can be

related to different hesitation phenomena including FPs (Kroll and

Gollan, 2014; de Jong, 2018; Betz et al., 2023). At the same time

FPs show language-specific forms [e.g. in vowel quality, (Candea

et al., 2005) and in segmental form/preference (Clark and FoxTree,

2002)]. The use of FPs has been addressed inmore recent studies on

bilingualism (Gilquin, 2008; Rose andWatanabe, 2019; de Boer and

Heeren, 2020; Lo, 2020; Muhlack, 2023) and is yet to be considered

broadly in heritage language research (Polinsky, 2018). This gap

will be addressed in this study.

1.1 Filler particles

In their work Clark and FoxTree (2002) suggest classifying FPs

like uh and uhm as words “with conventional phonological shapes

and meanings [...] governed by the rules of syntax and prosody”

(Clark and FoxTree, 2002, p.75). While there are cross-linguistic

tendencies in the segmental form of FPs, which often consist of

a central or centralized vowel quality followed by an optional

nasal (Shriberg, 2001; Clark and FoxTree, 2002; de Leeuw, 2007;

Lickley, 2015), the quality of this central vowel is language-specific

(Candea et al., 2005; Stepanova, 2007; Vasilescu et al., 2007; de Boer

and Heeren, 2020; Belz, 2021). In a corpus study Candea et al.

(2005) investigated the vowel quality within FPs in eight languages

(Arabic, Mandarin Chinese, French, German, Italian, European

Portuguese, American English and Latin American Spanish) and

found language-specific normalized formant values which can be

related to the respective vowel system within a language. Vowels in

FPs are therefore not simply the result of a so called “articulatory

rest position” (Candea et al., 2005, p.51) but anchored within the

language’s phonology.

On the segmental level, a dichotomy between a vocalic and

a vocalic-nasal form for FPs has been established for several

languages [e.g. English (Shriberg, 2001; Clark and FoxTree, 2002;

Kjellmer, 2003), German (Fischer et al., 2017; Niebuhr and Fischer,

2019), Danish (Navarretta, 2015); an overview of more language-

specific forms can be found in Clark and FoxTree (2002)]. The

preference for one of the FP forms seems to be language-specific.

While German and English show a tendency for higher VN to

V ratios (de Leeuw, 2007; Wieling et al., 2016) there seems to be

a V preference e.g. in French (Torreira et al., 2010) and Dutch

(de Leeuw, 2007). The following examples are taken from the

corpus data investigated in this study and illustrate FP use in the

beginning of a narration in (1) English, (1a) Russian and (1b)

German. The FPs in the examples are presented in capital letters.

(1) a. Hi I‘m calling about the UHMUH accident.

b. Да

yes

Э

FP

здравствуйте

hello

я

I

Э

FP

звоню

call-1SG

насчёт

about

аварии.

accident

“Yes UH hello, I am UH calling about an accident.”

c. ÄHM

FP

ja

yes

nen

DET

schönen,

beautiful-DAT.SG

guten

good-DAT.SG

Tag.

day

“UHM yes, good day.”

While the English example illustrates both a VN form (UHM)

and a V form (UH), the Russian example shows two instances of a V

variant (Э) and the German example only one VN variant (ÄHM).

The transcriptions are language specific and are oriented in thee

language specific pronunciation of FP vowels.

Additionally, the two forms have been related to socio-

linguistic variation and the variables gender and age. In a corpus

study, Acton (2011) investigated the use of the vocalic uh variant

(V) and the vocalic-nasal uhm variant (VN) in the speech of female

and male speakers in the United States. They found a higher VN

ratio in female speech across age groups. Similar findings have been

reported for British English (Tottie, 2011) and German speakers

(Belz, 2021).

In a broad corpus study of spoken and written data Wieling

et al. (2016) investigated the use of FP variants in 6 languages

(English, Dutch, German, Norwegian, Danish, Faroese). They

found the VN variant to be more frequent in young, female speech

across their selection of Germanic languages and interpret this

as evidence for FPs as a socio-linguistic variable and an ongoing

cross-linguistic language change lead by young female speakers.

Fruehwald (2016) further develops this argumentation and places

FPs within the linguistic system related to social variables and

subject to language change. Next to the variation in form this prior

research has also shown a difference in FP frequency across the

same variables with male speakers producing more FPs than female
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speakers and older speakers more than younger speakers (Tottie,

2011, 2014).

In terms of their prosody, FPs have been described as having a

relatively low fundamental frequency (F0) and a level or gradually

falling F0 contour (Shriberg, 2001; Belz and Reichel, 2015). In

languages like English, German and also Russian, prosodically

non-prominent or unstressed syllables are phonetically reduced

to central vowel nuclei and in the case of following nasals the

vowels can even be deleted completely. This form of segmental

reduction along with prosodic non-prominence results in an

assumed lower salience in perception. FPs frequently show several

of these phonetic qualities related to lower salience. In fact, listeners

are not very good at detecting them in online tasks or estimating

their frequency depending on their phonetic form. In a perception

study Niebuhr and Fischer (2019) found filler particles to be less

reliably estimated by listeners if produced shortly and nasally. That

is, short uhms are less salient than long uhs.

FPs’ low salience favors an interpretation as a symptom of

difficulties in speech planning (Maclay and Osgood, 1959; Berthold

and Jameson, 1999; Shriberg, 2001). Therefore, FPs have been used

as an indicator for reduced fluency in bilingual speech [for an

overview and discussion see de Jong (2018)]. The increased use

of FPs has been related to cognitive load rather than language

fluency (Vasilescu and Adda-Decker, 2006). Monitoring two or

more languages and selecting appropriate structures according to

the context is a cognitively challenging task (Kroll and Gollan,

2014), which might be one of the reasons for increased FP use in

bilingual speech.

This view of FPs is supported by the correlation between

cognitive load and FP frequency (Berthold and Jameson, 1999;

Bortfeld et al., 2001; Betz et al., 2023). These studies of cognitive

load revealed a higher frequency with increased task difficulty

either of symptoms of reduced output quality (e.g. false starts and

repairs) or reduced output rate (e.g. articulation rate and pause

frequency). As part of the latter category, a higher frequency of FPs

can be observed in situations with higher cognitive load, i.e. higher

demands on a person’s working memory as a result of carrying

out a difficult task or multiple tasks simultaneously. The increased

frequency and duration of FPs can be interpreted as a strategy of

the speaker signaling more speech is still to come during more

efficient speech planning. This aspect of buying time in the use

of FPs is not only relevant for the speaker and speech planning

but also speech processing. There seems to be a beneficial effect of

FPs on comprehension (FoxTree, 2001). Listeners can recall words

more easily if they are preceded by FPs (FoxTree, 2001), and can

recall and retell short story passages better if FPs are included in

the input (Fraundorf andWatson, 2011). This has been found to be

the case for both native and non-native listeners (Watanabe et al.,

2005). The production of FPs is, therefore, not only speaker but also

listener oriented and contributes to mutual comprehension.

The relation between FP frequency and cognitive load is in

line with reports of increased FP frequency in contexts with

an increased level of abstractness or complexity or in cases of

situational uncertainty (Rochester, 1973; Betz et al., 2023). Higher

use of disfluencies like FPs has also been reported in the speech

of older speakers, which has been related to increased difficulty

in lexical retrieval with increasing age (see Mortensen et al., 2006

for an overview of studies on age related aspects of disfluencies).

Additionally, Tottie (2014) reports register as a factor in FP

frequency: themore private and intimate a conversational situation,

the fewer FPs are produced. The opposite holds for non-private and

more formal contexts (see also Staley and Jucker, 2021).

While FPs are related to speech planning and processing, their

occurrence has been reported to be rule-based at discourse or

syntactic boundaries in spontaneous discourse (e.g., Swerts, 1998;

Clark and FoxTree, 2002; Kjellmer, 2003; Belz, 2021). FPs are

produced to signal delays in speech production and frequently

introduce new topics or paragraphs (Clark and FoxTree, 2002)

and share distributional and functional aspects with lexicalized

discourse markers (Kjellmer, 2003; Schegloff, 2010; Knudsen et al.,

2020). Both occur at discourse boundaries, indicating a shift on

discourse level, i.e., the beginning of a new sequence or topic.

They are used to structure discourse and also in turn management

especially in cases of turn-holding. The analysis in this study

considers the frequency of FPs and their forms and does not

consider possible different functions of FPs.

FPs are language-specific in terms of their phonological

structure and follow discourse syntax. They can therefore be seen

as words in the respective language, as suggested by Clark and

FoxTree (2002). Additionally, FPs show a relation to the social

language use and language change. So, FPs and their use are

one of many aspects of grammar learners have to acquire in a

(second) language. However, since FPs tend not to be perceptually

prominent, they may pose a challenge in language acquisition. As a

phenomenon at the edge of our consciousness, they might be more

difficult to learn than more salient aspects of language. This would

be especially relevant in bilingual contexts with limited input.

1.2 Filler particles in bilingual speech

Investigations of bilingual speech and their use of FPs

have shown deviances from monolingual FP use and provided

insight into second language (L2) speech planning, phonology

and discourse management. Since FPs can be related to speech

planning, their frequency has been used as a measure of L2 fluency

(de Jong et al., 2013; Lickley, 2015; de Jong, 2018; Belz and

Odebrecht, 2022). Making this link is not unproblematic since FPs

are not exclusively used by L2 speakers. Fluency has been defined

as speaking “without (unnatural) hesitation” (de Jong, 2016, p.113).

The importance of the baseline comparison, i.e. what constitutes an

(un)natural hesitation, is therefore essential.

In a study on 18 monolingual and 52 bilingual speakers of

Dutch with different first languages (L1s), Turkish and English

de Jong (2016) investigated the frequency of FPs. De Jong’s analysis

shows higher use of FPs in L2 speakers who produce more pauses

and FPs within utterances than L1 speakers. De Jong relates this

to linguistic planning or micro planning, which takes more time

or effort in L2 speech, leading to more hesitations. However,

both speaker groups (L1 and L2) produce more FPs before lower

frequency words, i.e. in contexts of more demanding lexical

retrieval. The results of this study illustrate that when considering

FP frequency that hesitating is natural in both L2 and L1 speech,

yet there are differences in FP frequency within utterances and

similarities in similarly challenging contexts.
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In a corpus analysis of speech by advanced learners of L2

English with French L1, Gilquin (2008) found a higher use of FPs

by the L2 speakers compared to monolingual English speakers,

and argues that this results from the L2 speakers’ underuse of

lexical fillers and discourse markers in their L2. Additionally, the

L2 speakers in the corpus produce relatively more V fillers, i.e., the

VN-to-V ratio is lower in French-English bilinguals than in English

monolinguals. Gilquin (2008) relates this to a possible transfer from

French.

In a study on 15 female French-German simultaneous

bilinguals Lo (2020) found further evidence for language influence

in bilingual FP use. The simultaneous bilinguals in their study

produced language-specific VN ratios which are higher in German

and lower in French, as well as language-specific FP vowel quality.

However, there is an effect of language dominance: German-

dominant bilinguals produce fewer V variants than French-

dominant bilinguals in both their languages.

Similarly, Muhlack (2023) looked ad FP realization in Spanish-

English bilinguals and found language specific and contact specific

patterns. Their analysis focused of 20 female speakers, 10 of them

with Spanish L1 and 10 with English L1 and found a higher FP

frequency in their respective L2. Additionally, their results showed

a V preference in Spanish and in the L2 English of bilinguals with

L1 Spanish and a VN preference in English and in the L2 Spanish

of bilinguals with L1 English.

In a larger corpus study on Dutch-English bilinguals de Boer

and Heeren (2020) looked at 58 female speakers with Dutch as L1

and English as L2. In their analysis of FPs they did not find an

increased use of FPs in the L2 in this group of university students.

There was a difference across the two languages regarding FP type:

In Dutch the VN form was less frequent than in the English.

These studies show that bilinguals tend to produce more FPs

in their L2, yet, not all bilingual groups show the same behavior.

In the language pairs these studies addressed one favored the V

form (French, Spanish, Dutch) while the other favored the VN

form (German, English). This language specific pattern is partly

produced by bilingual speakers, yet also influences the use of FP

form in their respective other language. These studies did not,

however, include monolingual data for comparison and also only

focused on one gender. Whether or not there are differences

between mono- and bilingual speakers as well as differences across

genders in bilingual speech remains to be addressed.

The distribution of FPs also seems to be language- or culture-

specific. In a cross-linguistic corpus study, Rose and Watanabe

(2019) compared the use and duration of silent pauses and FPs in

unscripted speech of English and Japanese speakers. In their study

they investigated the pause filler hypothesis, i.e. whether FPs are

produced to fill a silence longer than a certain threshold. In their

corpus data they found no difference between languages in terms

of silence and FP duration within utterances. However, there were

differences in pause duration at utterance boundaries: Japanese

speakers produced longer silences before FPs as well as longer

silences overall compared to English speakers. This tolerance for

longer silences was also transferred to their L2 English productions.

The findings of this study are in line with prior observations that

Japanese speakers along with speakers of other Asian languages

have higher tolerance for silences than speakers of e.g. English

(Rose and Watanabe, 2019). This is evidence for the language-

specific use of FPs in languages like English and Japanese, as well as

for transfer of these usage patterns depending on the context from

the L1 to the L2.

1.3 Bilingual heritage speakers

Prior research on FPs has included a variety of bilingual speaker

groups from foreign language learners to simultaneous bilinguals.

While the area of bilingualism covers a wide spectrum this study

focuses on bilingual heritage speakers. Heritage speakers (HSs)

pose a specific case of bilinguals of a minority or heritage language

and a majority language. The majority language (ML) is typically

used in most areas of the public sphere, e.g. work and education,

while the heritage language (HL) as a minority language in the

larger society is acquired in specific contexts and typically spoken

at home, e.g. with relatives and friends (Montrul, 2015; Polinsky,

2018).

The language acquisition of these bilinguals is characterized

by early or simultaneous bilingualism, limited or specialized input

and use in the HL, and a hierarchical relationship in societal status

between the languages. The use of the HL is limited to certain

interlocutors, genres and communicative situations. Prior research

on HLs has reported language contact phenomena like code

switching and calquing, as well as the emergence of new linguistic

structures possibly leading to language change (Muysken, 2013).

A growing body of research suggests HSs could be a link between

second language learners and monolingually raised speakers on a

native-speaker continuum (Wiese et al., 2022, e.g.).

The nature of HSs’ language acquisition with the HL spoken

in informal contexts at home and the ML spoken in more areas

and contexts of everyday life can explain these speakers’ variation

in areas of pragmatics and the lexicon. Linguistic structures at the

syntax-pragmatics interface are assumed to be more vulnerable

in language contact compared to structures at the syntax-lexicon

interface (Sorace, 2011). Additionally, the specifics of pragmatics

are closely intertwined with cultural norms and social practices

(e.g. V(ous)-T(u) contrast in languages like French used to indicate

level of formality, politeness and intimacy). Living in a different

country from the homeland of the respective language gives HSs

little possibility to experience and acquire cultural aspects of

language use including social group variables and restricts or

specializes them to informal interactions with family members

(Polinsky, 2018).

As with variation and culturally specific ways of language use,

the HSs’ lexicon is defined by the type and amount of input.

HSs easily master informal vocabulary describing everyday events

parallel to the kind of opportunities for language use they are

presented with (Polinsky, 2018). This again is linked to their

relationship with HL interlocutors in a familial setting and their

cultural context of HL acquisition in a different country. Therefore,

subtleties in lexical choice deviate from monolingual norms as do

the pragmatic aspects of language use.

It is important to note that deviances in the HL usually go

hand in hand with native competences in the ML. However, there

are some studies that suggest a bidirectional influence of both
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languages, (e.g., van Rijswijk et al., 2017) and general differences in

bilingual language processing compared to monolingual processing

(Kroll and Gollan, 2014; Korenar et al., 2023). In their study

covering different language contact situations including several

HLs and MLs, Wiese et al. (2022) demonstrate that not all

deviances found in HL research can or should be related to

effects of bilingualism. They report on deviances from linguistic

norms based on standard varieties as reported in the literature

by both monolingually and bilingually raised speakers of different

languages in different countries (Germany and the United States).

They find that deviances are most present in informal language,

which is the dominant register for most HSs. The standard variety

usually needs to be studied in a formal educational context, not

necessarily available to HSs. Wiese et al. (2022) argue for a native

speaker continuum and also promote investigating register variety

in HL research when comparing language productions by HSs to a

baseline of e.g., monolingual speakers.

Heritage speakers are neither L2 learners nor monolingually

raised native speakers. As such they represent a connecting link

in bilingual research on the native speaker continuum. The

specific aspects of their language contact situation results in

language contact phenomena. While the area of morpho-syntax

is well studied in several languages, the phonetics of HSs’ speech

as well as the specifics of social pragmatic behavior are not

well represented in HL research [for an overview see Polinsky

(2018)]. The use of FPs is connected to both areas of research.

Therefore, this study addresses the frequency and segmental

form of FPs as well as their use in the speech of HSs in both

their languages.

1.4 Research questions and hypotheses

This study investigates the frequency and use of FPs in the

speech of monolingual and bilingual speakers of the MLs English

and German and their HL Russian as well as HL German in the

United States. In the first analysis FPs are investigated as symptoms

of speech planning and cognitive load as discussed in Section 1.1.

The second analysis treats FPs as lexical items of the respective

languages. If FPs have word status, the HSs should acquire them in

both languages with representations of both forms in their lexicon.

Therefore, the objective of this study is to look for evidence for the

language-specific form and use of FPs. As native speakers of two

languages, HSs are expected to use distinct filler particle forms in

the different languages. Additionally, the second analysis addresses

the variation in FP use related to the social variables gender and age

which has been reported for the MLs English and German. Since

HSs are part of a different socio-linguistic environment compared

to monolingual homeland speakers HSs might differ in the use of

FP forms. In more detail the research questions and hypotheses are:

1. Do both mono- and bilingual speakers increase the number

of FPs in contexts with assumed higher pressure on speech

planning related to cognitive load?

H1 a: Heritage speakers produce more FPs compared to

monolingual speakers in the respective language overall due to

higher cognitive effort monitoring two languages.

H1 b: Monolinguals mirror this effect in situations with more

pressure on language form (e.g. in formal register) and in an age

related effect.

2. Do heritage speakers produce language specific FPs forms in

their two languages? Can the use of different segmental forms

of FPs be related to socio-linguistic aspects reported for the MLs

of the HS?

H2 a: The languages English, German and Russian show

different filler particle form preferences, i.e. VN filler ratios.

H2 b: The use of filler particle form can be related to socio-

linguistic aspects of gender and age group across languages.

H2 c: Heritage speakers distinguish the use of FP variants in their

two languages.

2 Method

2.1 The RUEG corpus

The research questions presented in Section 1.4 are investigated

using data taken from the RUEG corpus (Wiese et al., 2021),

a corpus of spontaneous speech including data of both mono-

and bilingual speakers of different age groups (adolescent: 14–18

years; adult: 22–35 years). The data in the RUEG corpus comprise

recordings of Greek, Russian, Turkish and German heritage

speakers in Germany and the U.S. Additionally, monolingual

data in all five languages were elicited. The corpus data is

transcribed and annotated on several layers including parts of

speech. For this study English, Russian and German data from

version RUEG 1.0 SNAPSHOT was used1. The corpus version

contains 4468 narrations by 736 speakers with 326monolingual and

412 bilingual speakers. The unified method of the corpus allows for

high cross-linguistic comparability to investigate language contact

phenomena as well as intra-individual comparison of bilingual

speakers. The narrations within the RUEG corpus were elicited

by means of a video depicting a car accident, following the

Language Situation Method (Wiese, 2020). The video of the car

accident was used to prompt participants to explain what happened

in two situations (formal vs. informal) and two modes (written

vs. spoken). Participants were asked to provide a police report both

in written form as well as in form of a voice message on the phone.

This is referred to as the formal situation. Participants were also

asked to describe the incident to a friend bymeans of a text message

as well as a spoken voice message yielding an informal situation.

The procedure was designed involving two elicitors yielding a “one

person, one language” or rather “one person, one language register”

scenario for the formality of the situation.

To address the research questions in this study data from the

following speaker groups are considered: majority English speakers

with Russian heritage, majority English speakers with German

heritage, as well asmajority German speakers with Russian heritage,

in both their languages. Additionally, data from monolingual

English speakers, monolingual German speakers and monolingual

1 English sub-corpus: https://korpling.org/annis/#_c=

UlVFRy1FTl8xLjAtU05BUFNIT1Q; German sub-corpus: https://korpling.

org/annis/#_c=UlVFRy1ERV8xLjAtU05BUFNIT1Q; Russian sub-corpus:

https://korpling.org/annis/#_c=UlVFRy1SVV8xLjAtU05BUFNIT1Q.
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TABLE 1 Mean age and age of onset (AoO) of the ML along with number of speakers per speaker group and age group.

Speaker group Age group Mean age Mean AoO No of speakers

German monolinguals Adolescent 16.8 0 33

Adult 22.1 0 31

German HSs in the U.S. Adolescent 15.0 0.3 29

Adult 25.1 1.0 7

Russian HSs in Germany Adolescent 15.2 0.8 29

Adult 22.9 1.3 34

Russian monolinguals Adolescent 16.5 0 34

Adult 26.1 0 33

Russian HSs in the U.S. Adolescent 15.3 2.2 35

Adult 26.7 3.6 33

English monolinguals Adolescent 15.5 0 29

Adult 26.5 0 32

TABLE 2 Di�erent FP transcriptions within the English, German and

Russian sub-corpus of the RUEG corpus.

Language Filler particle

English eh / er [@:], uh / ah [5:], em / ehm [@m], uhm [5m], mm

[m]

German äh [E:], ähm [E:m], öh [ø:], öhm [øm], hm / mh [m]

Russian э [E], a [a:], эм [Em], aм [a:m], хм [xm], м [m]

Russian speakers are considered. An overview of the number of

speakers per speaker group can be found in Table 1.

2.2 Queries and data treatment

For the frequency analysis, FPs were extracted as transcribed in

the different languages from the English, German and Russian sub-

corpora based on the written transcript. The included FP forms for

all languages are presented in Table 2.

Queries were based on the transcriptions and included possible

transcriptions of lengthening, since not all language sub-corpora

included part of speech labels for items like FPs and discourse

markers. The corpus queries were therefore language-dependent

and are reported in the Supplementary Material. Queries were

carried out in ANNIS (Krause and Zeldes, 2016). For the Russian

FP a the instances in the corpus were checked for possible overlap

with conjunctions which were then excluded from the analysis.

For the English and German data, only narrations by monolingual

speakers or bilingual speakers of either Russian or German as a

HL were included in the current analysis. The corpus search for

the remaining FP candidates resulted in 4,082 FPs produced in 371

Russian narrations, 2,212 FPs in 293 English narrations and 3294

FPs in 304 German narrations.

The FP frequency was normalized per 100 words within each

narration. The language-specific FP forms were categorized as

either vocalic (V), nasal (N), vocalic-nasal (VN) or consonant-nasal

(CN) depending on the segmental structure. Vowel quality was not

taken into consideration in the current analysis. The data comprises

two age groups comparing adolescents (mean age: 15.6) and adults

(mean age: 24.9). Table 1 gives an overview of the different speaker

groups, the number of speakers, their mean age and mean number

of FPs per 100 words as well as mean age of onset (AoO) for the

bilingual speakers. Statistical analysis were run in R (R Core Team,

2023), RStudio (Posit team, 2023) using the lmer() function

from the lme4 package (Bates et al., 2015), the step() function

from the lmerTest package (Kuznetsova et al., 2017) for finding

the best fitting model and the emmeans() function from the

emmeans package (Lenth, 2022) for post-hoc testing. Figures were

created using ggplot2 (Wickham, 2016).

3 Results

3.1 Filler particle frequency across speaker
groups

The mean FP ratio for the whole data set was 7.1 FPs per 100

words. There is a difference in FP ratio across the three languages

under investigation. The mean FP ratio is highest for the Russian

data (n = 4 082, x= 9.56) followed by German (n= 3 294, x= 6.15)

and English (n= 2 212, x= 5.24). These values include both mono-

and bilingual speakers within each language.

Figure 1 gives an overview of FP ratio across languages

and speaker groups along with the individual variation. The

monolingual speakers’ FP ratios are presented in the left column

and the bilingual heritage speakers’ ratios on the right. The colors

indicate the different speaker groups. For heritage speakers the

majority language of the respective country (German for HSs in

Germany, English for HSs in the U.S.) is indicated as ML and their

heritage language as HL. Bilinguals of all language combinations

produced a lower FP ratio in their ML language (US_D: x= 5.19,

US_R: x= 5.34, DE_R: x= 6.69) than in their HL language (US_D:

x= 7.64, US_R: x= 9.41, DE_R: x= 11.28). Table 3 provides a more
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FIGURE 1

Mean ratio of filler particles produced per 100 words by di�erent speaker groups in their di�erent languages (ML, majority language; HL, heritage

language).

TABLE 3 Distribution of FPs and FP variant across languages and speaker groups.

Language Speaker group Nr of FPs FP% Nr of VN VN %

German German monolinguals 1124 4.86 692 57.00

German HS in US 694 7.64 403 52.00

Russian HS in DE 1476 6.69 870 55.00

Russian Russian monolinguals 912 8.13 85 10.00

Russian HS in DE 1823 11.20 865 45.00

Russian HS in US 1340 9.22 412 29.00

English English monolinguals 723 5.18 478 67.00

German HS in US 489 5.19 308 64.00

Russian HS in US 994 5.34 470 54.00

Mean number of FPs calculated per 100 words (FP%); Mean number of VN variants calculated per 100 FPs (VN%).

detailed overview of the number and ratios of filler particles across

languages and speaker groups.

To check for aspects related to assumed higher cognitive load

that also apply to monolingual speakers the two variables formality

of the situation and age group were included in the analysis. Overall

the FP frequency was higher in the formal compared to the informal

situations in all languages (German formal: n = 2,150, 7.22%;

German informal: n = 1,144, 5.00%; Russian formal: n = 2,519,

11.07%; Russian informal: n = 1,556, 7.76%; English formal: n =

1,484, 5.97%; English informal: n = 722, 4.41%). Figure 2 presents

FP ratios across speaker groups, languages and the two levels of

formality. The monolingual speaker groups are presented in the

middle column of the figure and the bilingual heritage speakers

on both sides in the respective language. FP ratios are presented

as produced in the respective languages: German productions

in the top row, Russian productions in the middle and English

productions in the bottom row. That is, there are two panels for

each heritage speaker group, one in each language. As can be seen

in the higher green bars in Figure 2 the number of FPs produced by

speakers is higher in formal compared to informal situations. This

is true for all speaker groups and languages. Table 4, additionally,

gives a more detailed overview of FP occurrence and normalized

frequency across languages, speaker groups and situations.

The second aspect related to assumed higher cognitive load

is age. And indeed, overall the FP frequency was higher in the

adult compared to the adolescent speaker group in all languages

(German adult: n = 1,721, 6.92%; German adolescent: n = 1,573,

5.55%; Russian adult: n = 2384, 10.20%; Russian adolescent:
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FIGURE 2

Mean ratio of filler particles produced per 100 words by di�erent speaker groups in the di�erent languages (in rows) across the di�erent formalities

along with error bars.

TABLE 4 Distribution of FPs and FP variant across languages, speaker groups, and situations.

Language Speaker group Situation Nr of FPs FP% Nr of VN VN %

German German monolinguals Formal 767 5.89 485 65.00

Informal 357 3.77 207 50.00

German HS in US Formal 430 8.21 256 53.00

Informal 264 7.01 147 51.00

Russian HS in DE Formal 953 8.09 569 58.00

Informal 523 5.19 301 52.00

Russian Russian monolinguals Formal 639 10.24 62 9.00

Informal 273 5.65 23 12.00

Russian HS in DE Formal 1115 13.39 554 49.00

Informal 708 9.01 311 40.00

Russian HS in US Formal 765 9.91 232 31.00

Informal 575 8.51 180 26.00

English English monolinguals Formal 489 5.83 335 67.00

Informal 234 4.43 143 67.00

German HS in US Formal 313 5.53 207 66.00

Informal 176 4.81 101 61.00

Russian HS in US Formal 682 6.33 317 54.00

Informal 312 4.15 153 54.00

Mean number of FPs calculated per 100 words (FP%); Mean number of VN variants calculated per 100 FPs (VN%).

n = 1,691, 8.70%; English adult: n = 1,171, 6.13%; English

adolescent: n = 1,035, 4.51%). Figure 3 shows the FP ratios

across speaker groups and languages for the two age groups.

The plots are arranged as in Figure 2. The higher dark blue

bars indicate higher use of FPs for the adult compared to

adolescent bilingual speakers in all languages and language pairs,

while there seem to be less differences between age groups in

monolingual speakers. Table 5 gives an overview of the numbers

by language, speaker group and age group. The comparison of

the mean FP ratios across the different age groups shows that
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FIGURE 3

Mean ratio of filler particles produced per 100 words by di�erent speaker groups in the di�erent languages (in rows) across the di�erent age groups

along with error bars.

adults produce more FPs than adolescents across all languages and

speaker groups.

Next to speech planning effort the aspect of FP frequency has

also found to be related to the socio-linguistic parameter gender.

Part of the frequency analysis, therefore also includes gender.

Overall the FP frequency was higher in male compared to female

speakers across all languages 2 (German male: n = 1,405, 6.39%;

German female: n = 1,889, 5.99%; Russian male: n = 1,438,

10.61%; Russian female: n = 2,637, 8.89%; English male: n =

1,133, 6.17%; English female: n = 1073, 4.53%). Figure 4 shows

the FP ratios across speaker groups and languages for the two

genders. The plots are arranged as in Figure 2. The higher yellow

bars indicate higher use of FPs for the male compared to female

speakers in all languages and language pairs. Table 6 gives an

overview of the numbers by language, speaker group and gender.

The comparison of the mean FP ratios across the two genders

shows that male speakers produce more FPs than female speakers

across all languages and most speaker groups with the exception of

Russian HSs in Germany in their HL andGermanHSs in the U.S. in

their ML.

A linear mixed regression was used to test if language,

bilingualism, formality of the situation, age group and gender

as well as the random intercept of the individual speaker and

the random slope of the speaker dependent variable gender

significantly predicted FP frequency. A model including random

slopes of the speaker dependent variables bilingualism, language

and age group did not converge and a model. We present the

full model syntax of the model with the best fit we used in

the Supplementary Material. The model revealed significant main

2 There were only 3 data points of speakers of non-binary gender. The data

analysis therefore shows only two genders, with no claim of completeness

regarding the representation of genders.

effects of language, bilingualism, formality of the situation, age group

and gender as well as an interaction of language, situation and

bilingualism, age group (p < 0.001, conditional R2 = 0.50, marginal

R2 = 0.31). A regression Table of the type III analysis of variance

using the Satterthwaite’s method is presented in Table 7.

Post-hoc Tukey pairwise comparisons for the interaction

language and situation revealed a lower FP ratio in German and

English compared to Russian for both formalities respectively

(German formal: β = −4.1, SE = 0.5, df = 877.6, t = −8.3, p

< 0.001; German informal: β = −2.5, SE = 0.5, df = 896.5, t

= −4.9, p < 0.001; English formal: β = −5.0, SE = 0.5, df =

878.6, t = −10.0, p < 0.001; English informal: β = −2.8, SE =

0.5, df = 903.4, t = −5.3, p < 0.001). Additionally the FP ratio is

higher in formal compared to informal narrations across languages

respectively (German formal: β = 2.3, SE= 0.4, df= 615.9, t = 5.6,

p < 0.001; English formal: β = 1.7, SE = 0.4, df = 633.7, t = 4.0, p

< 0.001; Russian formal: β = 3.8, SE = 0.4, df = 631.1, t = 9.9, p

< 0.001).

For the interaction bilingualism and age group the post-

hoc Tukey pairwise comparisons revealed lower FP ratios in

monolingual adolescents and adults compared to bilingual adults

(monolingual adolescents: β =−3.0, SE= 0.6, df= 346.8, t=−5.1,

p < 0.001, monolingual adults: β = −2.7, SE = 0.6, df = 338.9, t

= −4.6, p < 0.001) as well as in bilingual adolescents compared to

bilingual adults (bilingual adolescents: β = −2.6, SE = 0.6, df =

282.0, t =−4.6, p < 0.001).

Additionally, for the main effect of gender post-hoc Tukey

pairwise comparisons revealed the FP ratio is lower in female

compared to male speech (female: β = −1.4, SE = 0.4, df = 267.7,

t=−3.2, p < 0.001).

The analysis of the normalized FP frequency reveals a

language-specific FP ratio modulated by formality of the situation.

FP frequency seems to be higher overall in the Russian data
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TABLE 5 Distribution of FPs and FP variant across languages, speaker groups, and age groups.

Language Speaker group Age group Nr of FPs FP% Nr of VN VN %

German German monolinguals Adolescent 510 4.47 289 57.00

Adult 614 5.26 403 58.00

German HS in US Adolescent 494 6.63 283 53.00

Adult 200 11.84 120 50.00

Russian HS in DE Adolescent 569 5.75 343 57.00

Adult 907 7.57 527 53.00

Russian Russian monolinguals Adolescent 463 8.68 57 15.00

Adult 449 7.56 28 6.00

Russian HS in DE Adolescent 623 9.37 299 47.00

Adult 1200 12.68 566 43.00

Russian HS in US Adolescent 605 8.19 222 33.00

Adult 735 10.24 190 25.00

English English monolinguals Adolescent 269 4.71 165 62.00

Adult 454 5.61 313 72.00

German HS in US Adolescent 305 4.08 210 67.00

Adult 184 9.64 98 49.00

Russian HS in US Adolescent 461 4.74 233 58.00

Adult 533 5.89 237 51.00

Mean number of FPs calculated per 100 words (FP%); Mean number of VN variants calculated per 100 FPs (VN%).

FIGURE 4

Mean ratio of filler particles produced per 100 words by di�erent speaker groups in the di�erent languages (in rows) across the di�erent genders

along with error bars.

across formalities and a higher FP ratio in formal compared

to informal speech for all languages. Additionally, FP frequency

in our data is related to bilingualism modulated by age

group. FP frequency in our data was higher for bilingual

compared to monolingual speech in the case of adult heritage

speakers. Additionally, a difference between age groups and

two genders emerged with higher FP frequency in adult and

male speakers.
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TABLE 6 Distribution of FPs and FP variant across languages, speaker groups, and genders.

Language Speaker group Gender Nr of FPs FP% Nr of VN VN %

German German monolinguals Female 658 4.68 471 66.00

Male 466 5.15 221 43.00

German HS in US Female 318 8.06 214 69.00

Male 376 7.26 189 37.00

Russian HS in DE Female 913 6.48 577 61.00

Male 563 7.11 293 43.00

Russian Russian monolinguals Female 619 7.78 70 12.00

Male 293 8.92 15 7.00

Russian HS in DE Female 1276 11.13 597 44.00

Male 547 11.34 268 46.00

Russian HS in US Female 742 7.87 264 31.00

Male 598 11.35 148 25.00

English English monolinguals Female 322 4.31 267 79.00

Male 401 6.26 211 52.00

German HS in US Female 245 5.23 185 77.00

Male 244 5.14 123 50.00

Russian HS in US Female 506 4.39 276 61.00

Male 488 6.78 194 43.00

TABLE 7 Type III analysis of variance table with Satterthwaite’s method for FP frequency model.

Sum Sq Mean Sq NumDF DenDF F value Pr(>F)

Language 1288.12 644.06 2.00 634.43 51.92 0.0000

Bilingual 183.40 183.40 1.00 355.31 14.79 0.0001

Situation 1524.83 1524.83 1.00 629.31 122.93 0.0000

Gender 128.26 128.26 1.00 262.99 10.34 0.0015

Age_group 159.60 159.60 1.00 353.49 12.87 0.0004

Language:bilingual 65.34 32.67 2.00 638.83 2.63 0.0726

Language:situation 185.76 92.88 2.00 629.26 7.49 0.0006

Bilingual:situation 13.63 13.63 1.00 629.34 1.10 0.2950

Language:gender 14.12 7.06 2.00 872.16 0.57 0.5663

Language:age_group 12.09 6.04 2.00 928.59 0.49 0.6145

Bilingual:age_group 98.52 98.52 1.00 352.44 7.94 0.0051

Language:bilingual:situation 69.43 34.72 2.00 629.31 2.80 0.0616

3.2 Filler particle form across languages
and genders

The most frequent FP form in the whole data set was the

vocalic variant (V: n= 4,777, 50%) shortly followed by the vocalic-

nasal variant (VN: n = 4,583, 48%). Since the number of FPs

produced by speaker per narration varies, the FP form categories

were normalized by the number of FPs occurring within each

narration. There is a difference across languages, with VN being

the predominant FP form in English (n= 1,256, 61%) and German

(n= 1965, 55%), while being second to the V variant in the Russian

data (V: n= 2,559, 69%, VN: n= 1,162, 22%). The nasal variant was

not present in the English data andmade up only a small percentage

of the German (n = 58, 3%) and the Russian data (n = 146, 4%).

The consonant-nasal filler only occurred in the Russian data with

only 15 tokens found (0.5 %). Due to the low numbers of the nasal

and consonant-nasal variants, the remaining analysis focuses on the

more frequent VN and V forms.

The analysis will focus on the VN ratio calculated in relation

to the overall number of FPs produced by the same speaker in the
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same narration. The V ratio can be approximated inversely. The

ratio of VN fillers is lowest for monolingual Russian speakers (n =

52, 6%). The bilingual Russian speakers produce higher VN ratios

in their Russian productions, Russian bilingual speakers living in

Germany more so (n = 792, 40%) than bilinguals in the U.S.

(n = 318, 20.8%). The rather high number of VN candidates in

the Russian data set can, therefore, be attributed to the bilingual

speakers’ productions. The normalized VN frequency in the other

languages and speaker groups is higher than (50%). This is also

true for the bilingual speakers. A distribution of VN ratios across

speaker groups can be seen Table 3 and in Figure 5. Monolingual

speaker groups are again presented in the left column and bilingual

heritage speaker on the right. The colors indicate the different

speaker groups as in Figure 1. For heritage speakers the majority

language of the respective country (German for HSs in Germany,

English for HSs in the U.S.) is indicated as ML and their heritage

language as HL. As can be seen, the monolinguals show different

VN ratios across the three languages and the bilinguals show

different VN ratios in their HL and ML respectively.

A difference in VN ratio can also be observed comparing their

use in female and male speakers’ narrations. In both languages,

English and German female speakers produce higher VN rations

(German: n = 1,262, 64%; English: n = 728, 71%) than male

speakers (German: n = 703, 41%; English: n = 528, 49%). This

difference is not present in the Russian data (female: n = 779,

22%; male: 383, 22%). The bilingual speakers in each language

produce similar distributional patterns of FP forms related to

gender compared to the monolingual speakers. Table 6 gives an

overview of VN ratios for languages and speaker groups across

two genders. Figure 6 presents the distribution of the different FP

forms produced by the speaker groups in the three languages across

two genders. The monolingual speaker groups are presented in the

middle column of the figure and the bilingual heritage speakers

on both sides in the respective language. Different FP forms

are presented as produced in the respective languages: German

productions in the top row, Russian productions in the middle and

English productions in the bottom row. That is, there are two panels

for each heritage speaker group one in each language. The different

filler types are indicated by different colors. As can be seen from

the higher dark purple bars in Figure 6 a higher use of VN forms

in female speech can be found in the speech of both mono- and

bilingual speakers in the languages German and English. Figure 7

presents the VN ratios produced by the speaker groups in the three

languages across two genders similar to Figure 6. The almost sole

contribution of bilinguals to the VN ratio in Russian reported above

raises the question of gender-related differences in this data set.

There is no difference related to gender in the Russian monolingual

data (female: n = 39, 6%; male: n = 13, 5%). The bilingual Russian

speakers show distributional differences in VN filler forms in their

Russian (Russian HSs in Germany female: n = 536, 39%; male: n

= 256, 44%; Russian HSs in the U.S. female: n = 204, 23%; male: n

= 114, 17%) yet to a lower degree than in their majority language

(German of Russian HSs in Germany female: n = 577, 61%; male:

n = 293, 43%; English of Russian HSs in the U.S. female: n = 276,

61%; male: n= 194, 43%).

Additionally, a difference in VN ratio can be observed

comparing different age groups. While for the languages German

(adolescents: n = 915, 56%; adults: n = 1,050, 55%) and English

(adolescents: n = 608, 62%; adults: n = 648, 60%) this difference

does not emerge, there is a difference in the Russian data

(adolescents: n = 578, 31%; adults: n = 784, 25%). Figure 8

presents the VN ratio produced by the speaker groups in the three

languages across two age groups. The plots are again arranged

similar to Figure 6. Adolescents in Russian seem to produce more

VN variants than adult speakers. The difference between the light

and dark blue bars show that the difference across age groups

in Russian is most pronounced in Russian monolingual speakers

(adolescents: n = 57, 15%; adults: n = 28, 6%) compared to HSs

in Germany (adolescents: n = 299, 47%; adults: n = 566, 43%) and

the U.S. (adolescents: n= 222, 33%; adults: n= 190, 25%). A closer

look at individual speaker groups also reveals a difference between

age groups for the English of German HSs in the U.S. (adolescents:

n = 210, 67%; adults: n = 98, 49%) Table 5 gives a more detailed

overview of VN numbers and ratios for languages and speaker

groups across two age groups.

A linear mixed regression was used to test if bilingualism,

language, gender and age group as well as the random intercept of

the individual speaker significantly predicted VN ratio. A model

including random slopes for the speaker dependent variables

bilingualism, language, age group and gender did not converge.

We present the full model syntax of the model with the best

fit which we used in the Supplementary Material. The model

revealed significant main effects for language and gender as well

as a significant interactions of gender and language as well as

bilingualism and language and a three way interaction between

language, bilingualism and age group (p < 0.001, conditional R2 =

0.55, marginal R2 = 0.33). A regression Table of the type III analysis

of variance using the Satterthwaite’s method is presented in Table 8.

Post-hoc Tukey pairwise comparisons revealed a higher VN

ratio for female speakers compared to male speakers in German

and English respectively (German female: β = 21.7, SE = 3.8, df

= 693.2, t = 5.6, p < 0.001; English female: β = 23.1, SE = 3.8,

df = 692.9, t = 6.1, p < 0.001) as well as for female speakers

of German and English compared to female speakers of Russian

(German female: β = 36.5, SE = 3.0, df = 778.5, t = 12.1, p

< 0.001; English female: β = 47.1, SE= 3.1, df= 793.6, t = 15.1, p

< 0.001). The VN ratio is also higher for male speakers of German

and English compared to male speakers of Russian (German male:

β = 20.6, SE = 3.9, df = 892.9, t = 8.3, p < 0.001; English male:

β = 29.8, SE = 3.7, df = 897.9, t = 7.9, p < 0.001). Additionally

the VN ratio is lower for female speakers of Russian compared to

male speakers of English and German (German male: β = −14.79,

SE= 3.9, df= 536.9, t =−3.8, p < 0.001; English male: β =−24.0,

SE = 3.8, df = 526.8, t = −6.3, p < 0.001) and for female German

speakers compared to female English genders (German female: β =

−10.7, SE= 3.3, df= 800.7, t =−3.2, p < 0.001).

For the three way interaction bilingualism, language and

age group the post hoc Tukey test revealed higher VN ratios

for monolingual speakers of German and English compared to

monolingual Russian speakers for both age groups respectively

(monolingual German adolescents: β = 40.8, SE= 6.8, df= 222.7, t

= 6.0, p < 0.001; monolingual German adults: β = 49.4, SE= 5.7, df

= 226.4, t = 8.7, p < 0.001; monolingual English adolescents: β =

45.7, SE = 7.1, df = 227.3, t = 6.4, p < 0.001, monolingual English
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FIGURE 5

Mean ratio of VN filler particles produced per 100 fillers by di�erent speaker groups in their di�erent languages (ML, majority language; HL, heritage

language).

FIGURE 6

Distribution of FP forms (CN, consonant-nasal; N, nasal; V, vocalic; VN, vocalic-nasal) across di�erent speaker groups in the di�erent languages

(presented in rows) across two genders.

adults: β = 66.0, SE = 5.7, df = 230.0, t = 11.6, p < 0.001) as well

as compared to bilingual Russian speakers (monolingual German

adolescents: β = 22.4, SE = 5.6, df = 349.1, t = 4.0, p < 0.001;

monolingual German adults: β = 21.3, SE= 4.9, df= 230.3, t= 4.3,

p < 0.001; monolingual English adolescents: β = 20.6, SE= 6.1, df

= 248.8, t = 3.3, p < 0.001, monolingual English adults: β = 37.9,

SE = 4.9, df = 235.4, t = 7.7, p < 0.001). Additionally VN ratios

are higher for bilingual speakers of German and English compared

to bilingual speakers of Russian for both age groups respectively

(bilingual German adolescents: β = 18.3, SE = 4.4, df = 571.9, t =

4.2, p < 0.001; bilingual German adults: β = 12.5, SE = 3.8, df =

769.9, t = 3.3, p < 0.001; bilingual English adolescents: β = 24.2,
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FIGURE 7

Distribution of VN variants across di�erent speaker groups in the di�erent languages (presented in rows) across two genders.

FIGURE 8

Distribution of VN variants across di�erent speaker groups in the di�erent languages (presented in rows) across two age groups.

SE = 3.5, df = 723.8, t = 7.0, p < 0.001, bilingual English adults:

β = 17.9, SE = 3.7, df = 740.9, t = 4.9, p < 0.001). Compared to

monolingual Russian the VN ratio is lower for bilingual speakers of

German, English and Russian also for both age groups respectively

(bilingual German adolescents: β = −36.6, SE = 5.9, df = 259.9,

t = −6.2, p < 0.001; bilingual German adults: β = −40.5, SE =

5.3, df = 296.9, t = −7.6, p < 0.001; bilingual English adolescents:

β = −49.4, SE = 5.9, df = 259.2, t = −8.4, p < 0.001, bilingual

English adults: β =−45.9, SE= 5.3, df= 293.1, t=−8.7, p < 0.001;

bilingual Russian adolescents: β =−25.1, SE= 5.8, df= 249.9, t =

−4.3, p < 0.001, bilingual Russian adults: β = −28.1, SE = 4.8, df

= 229.4, t =−5.8, p < 0.001)

The data analysis reveals VN ratio as a language-specific aspect

of filler particles modulated by gender as well as being related to

bilingualism and age group. The VN filler variant shows higher

use in German and English with low rates for Russian. Overall,

the VN ratio is higher for female speakers in German and English,

while there does not seem to be a difference related to gender in

the Russian data. However, an age group difference emerged in

Russian monolingual speakers. Heritage speakers of Russian show
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TABLE 8 Type III analysis of variance table with Satterthwaite’s method for VN ratio model.

Sum Sq Mean Sq NumDF DenDF F value Pr(>F)

Language 121993.51 60996.75 2.00 646.05 116.28 0.0000

Bilingual 1291.89 1291.89 1.00 344.86 2.46 0.1175

Gender 22267.18 22267.18 1.00 329.60 42.45 0.0000

Age_group 1575.89 1575.89 1.00 344.66 3.00 0.0839

Language:bilingual 31520.21 15760.10 2.00 624.36 30.04 0.0000

Language:gender 10083.48 5041.74 2.00 929.26 9.61 0.0001

Language:age_group 1014.52 507.26 2.00 628.60 0.97 0.3808

Bilingual:age_group 1471.87 1471.87 1.00 344.43 2.81 0.0948

Language:bilingual:age_group 3611.93 1805.96 2.00 625.36 3.44 0.0326

higher uses of the VN variant in their HL even if lower compared

to the ML. Bilingual heritage speakers produce similar gender-

related distributional patterns compared to monolinguals in both

their languages, showing language-specific use of FP form related

to gender.

4 Discussion

The current study investigated the frequency and form of FPs

in different languages and language contact situations. We found

in general a higher FP ratio in the Russian data and in bilingual

and formal speech within the data considered from the RUEG

corpus. Additionally, we found higher VN ratios in the German

and English compared to Russian data as well as higher VN ratios in

female compared to male speech, though this effect was restricted

to German and English language use.

Addressing research question 1, we found higher FP

frequencies in the narrations produced by bilingual heritage

speakers compared to monolingual speakers in the respective

language, confirming H1a. Additionally, we found higher FP

frequency in the HL compared to the ML of the bilingual speakers.

This could be related to the language dominance as a result of

societal status of the bilinguals’ languages. The minority HL for

which there are restricted opportunities, i.e., less contexts and

people in everyday life, to use might pose more speech planning

effort compared to the more frequently and wider used ML. The

more frequent use of FPs could also be related to higher cognitive

effort monitoring two languages in general as suggested by Kroll

and Gollan (2014). The interpretation of FP frequency as an

indicator of fluency as a result of higher cognitive load is in line

with the observation of higher FP ratio in bilingual speech in other

studies (e.g., (Gilquin, 2008; de Jong, 2016, 2018). Whether the

higher use in one of the speakers’ languages is noticable to listeners

would need to be investigated in a perception study. This could

provide further evidence for aspects contributing to a perceived

non-native accent (Kupisch et al., 2014).

The results also showed higher FP frequencies unrelated to

language background and bilingualism. Higher FP use was found in

formal narrations and monolinguals show a similar increase of FPs

which could be explained by cognitive load. Our H1b was therefore

also supported.

In the formal contexts speakers are assumed to be more careful

regarding speech planning; they probably try to be as precise as

possible, and they may also plan their productions carefully in

regards to speech style and register. Monolingual majority speakers

as well as bilingual heritage speakers are under pressure to find the

right words. In similar contexts of high demands on lexical retrieval

other groups of mono- and bilinguals also behaved similarly with

regard to FP frequency (de Jong, 2016). While the elicitation

situation did not include a real police officer, it is possible that

speakers were less at ease in these formal situations than in an

informal setting as well. This increase of interpersonal uncertainty

may also lead to an increase in filler frequency (Rochester, 1973).

FP use may, therefore, reflect a person’s stress level, as suggested by

Vasilescu and Adda-Decker (2006), which can be influenced by the

formality of a situation, the cognitive load of speech planning and

language monitoring.

Our results contrast with some prior findings about the higher

use of FPs in informal compared to formal register (Crible et al.,

2017). It is important to note that formal register in prior studies

like Crible et al. (2017) investigated prepared speech like political

speeches. While this is a formal spoken register, it is usually based

on written scripts. Conceptual speech planning in these cases,

therefore, is settled prior to speech production, resulting in lower

cognitive load and possibly lower level of stress. Further research

on speech planning and production, therefore, will need to take

into account different ways of defining formality and also different

factors influencing cognitive load and stress level [see Defrancq

and Plevoets (2017) for a discussion on cognitive load and fillers

in language interpreters].

The higher use of FPs in formal situations was also found in

the Turkish data of the RUEG corpus (Özsoy and Blum, 2023).

This study found discourse markers and FPs to be more frequent in

formal compared to informal narrations. They explain the higher

frequency in these cases with macro planning efforts which might

be higher in formal situations i.e. when giving an accurate police

report compared to informal speech addressing a friend as is the

case in the RUEG elicitation method. This is in line with our

findings of higher FP frequency in formal narrations for the three

different languages Russian, English and German. Additionally,
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Özsoy and Blum (2023) found higher use of discourse markers and

fillers in utterance initial position. In utterance-initial position, FPs

are assumed to signal macro planning pauses, or major delays in

speech production (Clark and FoxTree, 2002). In this position and

function, prior work found VN fillers to be used more frequently

(Clark and FoxTree, 2002; Kjellmer, 2003). This would suggest

a higher use of VN fillers in formal narrations. Our analysis of

filler form, however, did not focus on variation related to formality

but rather on language-specific filler choice and socio-linguistic

marking of gender as relevant factors for filler form. Further

analysis of the fillers’ form and their distribution in utterance initial

vs. internal position in our data would be necessary to draw further

conclusions. The analysis of utterance initial vs. utterance internal

FP use would also shed more light on the FP frequency difference

between speaker groups. Prior work by de Jong (2016) found

FP frequency differences only utterance internal while utterance

initially the frequency of FPs did not differ between mono- and

bilingual speakers.While this was not the focus of this investigation,

a first analysis of the same corpus data suggests similar tendencies

for these heritage bilingual speakers.

Recent research on the parallel between FPs and lexicalized

discourse markers (e.g., well, so, like, yeah in English) along with

their functional aspects in spontaneous discourse has also been

carried out using data from the RUEG corpus. First investigations

of discourse boundaries suggest they might be in complementary

distribution across different registers (Labrenz et al., 2023). This

aspect might further influence the higher number of FPs in formal

narrations. A more detailed analysis of speech context would be

necessary to determine which of the FPs in our data are proper

speech planning hesitations and which ones are used to structure

and organize discourse.

Higher FP use was also found in narrations by older speakers

within our data set. While there was no such difference in

the monolingual speech, bilingual adults produced more FPs

than bilingual adolescents. This age related effect could also be

connected to cognitive load. Previous research has shown an

increase of speech disfluency in the speech of older compared to

younger speakers (see Mortensen et al., 2006 for an overview).

Our results are in line with these, however, the age groups in our

data differ in age ranges to prior work: the older age group in

our analysis matches the young adult group in some prior work

(Bortfeld et al., 2001). Since the age group differences only emerge

in the HS group another explanation could be their language use.

Adolescents might still be living with their HL speaking parents

while attending a ML dominant educational context. The younger

speakers might therefore be more balanced bilinguals and more

used to the language use in both their languages. Adult HSs on

the other hand might no longer live with their parents, i.e. less

immersed in both their languages resulting in less habitual ease and

possibly higher speech planning effort in this group of bilinguals.

Further analysis of the speakers’ language use pattern would be

necessary too draw further conclusions. The difference between age

groups observed in our data could also be related to speech style

within these groups. As such the use of more FPs would be an

indicator of a social group, in this case age. The results of the FP

segmental form provide further evidence for this interpretation.

In line with a filler-as-symptom approach, the increased use

of FPs in formal narrations and older bilingual speech can be

interpreted related to cognitive effort and speech macro planning.

However, both results can also be linked to a filler-as-signal

interpretation: the use of FPs informal narrations can be interpreted

as a feature of a speech register, and of a speech style of a specific

age and social group. Whether or not the increased use of FPs is

linked to one or the other, especially the differences across different

formality levels is present in the speech of mono- and bilingual

speakers of the three languages investigated here. This suggests

more similarities than differences in the use of FPs between the

speaker groups in our data, in line with other work on heritage

speakers and register (Wiese et al., 2022; Özsoy and Blum, 2023).

Our second research question was concerned with the

language-specificity of filler forms. As predicted, the data presented

a language-specific preference. There were language-specific VN

ratios and a clear distinction of low VN use in Russian and higher

VN use in the Germanic languages German and English. So H2a

could be confirmed based on our analysis. This is in line with

earlier reports on language-specific higher VN ratios for English

and German compared to, e.g., a V preference in Dutch (de Leeuw,

2007) and French (Torreira et al., 2010). Our analysis adds to this

an observed V preference in Russian. The current study did not

include acoustic details; further research on the vowel formants

could provide more insight into the language-specific fillers and

potentially reveal differences between the English and German

fillers and between fillers in the two languages of the bilingual

heritage speakers in the RUEG corpus.

While the monolingual Russian speakers show a V preference

in filler production, the bilingual heritage speakers of Russian

in our data do produce the VN form in their heritage language

which is an unusual FP form for Russian. This can be interpreted

as a form of transfer from the majority languages German and

English. However, they do show a sensitivity for the language-

specific FP preference. Heritage speakers of Russian produce fewer

VN fillers in their Russian compared to their English, showing

an understanding of language-specific usage patterns. Thus H2c

was also partly confirmed: heritage speakers show language-

specific preference for the V form yet not a V ratio similar to

monolingual speakers. This result is consistent with prior research

on bilinguals’ FP use with lower VN ratio in the L2 in cases of V

preference in the L1, e.g., in French learners of English (Gilquin,

2008), French-German bilinguals (Lo, 2020) and Spanish-English

bilinguals (Muhlack, 2023).

The transfer of a relatively non-salient feature like a filled

pause from the majority to the heritage language could be one of

the contributing factors to a perceived heritage accent (Kupisch

et al., 2014). While heritage speakers are said to show native-

like segmental features in their heritage language, they are easily

detected by monolingual listeners. Further perception studies on

the perceived accent of HL speakers related to the use of fillers

could provide further insights in this area of heritage speakers and

heritage languages.

The investigation of VN ratio additionally revealed patterns

related to the socio-linguistic parameters and confirmed H2b. The

variable age group was included in our analysis, yet, the results are

not very conclusive. For aspect of gender, however, the analysis

did reveal gender and language related effects. In the Germanic

languages English and German female speakers produce more VN

than V forms while male speakers produce VN and V forms in
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equal distribution in these two languages. This higher use of VN

variants in female speech has previously been reported for both

languages (Acton, 2011; Tottie, 2011; Fruehwald, 2016; Wieling

et al., 2016; Belz, 2021). The data analyzed here confirms this,

along with a previously reported higher FP frequency overall in

male compared to female speakers Wieling et al. (2016). Our

analysis suggests that the lexical form of FPs can be considered a

socio-linguistic marker of gender in these languages (Fruehwald,

2016). The same difference across gender was not found in the

Russian data. For monolingual Russian, FP variants can therefore

not be considered socio-linguistic markers of gender based on

the analyzed data. This socio-linguistic difference between their

heritage and their majority language is acquired by heritage

speakers of Russian, both in the United States and Germany.

While heritage speakers produce higher ratios of VN fillers in their

Russian, showing a lexical transfer of the items themselves, they do

not appear to transfer the gender-specific preferences from their

ML to their heritage Russian or vice versa. The heritage speakers

analyzed here, therefore, show an awareness of this socio-linguistic

phenomenon in both their languages even though fillers are not

very salient or easily detected in speech.

In our analysis we focus on groups and group variables and

include individual speakers as a random effect. The use of FPs

has, however, also been shown to be idiosyncratic (Braun et al.,

2023; Özsoy and Blum, 2023). In an analysis Braun et al. (2023)

used disfluency parameters among others also FP use in a forensic

approach to successfully identify their 8 female speakers. A closer

look at the individual FP usage strategies of the speakers within

the RUEG corpus could provide further insight into this area and

application of inter-speaker variability. Especially to see whether

speakers tend to share idiosyncratic FP use across their two

languages based on the language specific FP use which emerged in

our group analysis.

This study adds to the growing body of research on heritage

speaker grammar, and more specifically to the area of discourse

pragmatics and speech planning. While many studies have looked

at heritage speakers’ productions in theirML andHL (Hlavac, 2011;

Lo, 2020) or only considered one of the bilinguals’ languages (Pinto

and Raschio, 2007), the current study includes different language

pairs and also includes monolingual speakers as comparison group.

The elicitation method with different formalities is shared across

these speaker groups which enables an investigation of variation

among monolingual speakers of different languages. For the area

of fillers the results presented here are in line with the native

speaker continuum (Wiese et al., 2022). Heritage speakers do

show language-specific filler pattern usage even if they deviate

from the monolinguals living in a different country. This is not

surprising since the language input and the linguistic peer group

also differ. At the same time, the results suggest language transfer,

especially of the VN form. Both results support the word status

of FPs in different languages in the sense that they need to and

can be acquired in a language. Further analysis should take into

account the different discourse functions of the FPs analyzed here.

This could provide insight into the semantics and pragmatics of

these items, and whether the range differs between heritage and

monolingual speakers. Research on lexicalized discourse markers

suggests that different functional ranges are also related to different

degrees of formality (Labrenz et al., 2021). One function of FPs

supported in this study is the use of different filler forms as a

socio-linguistic marker related to gender. The bilingual speakers

in the corpus data analyzed here acquire this pragmatic function.

Therefore, it is possible that other discourse pragmatic functions

are also acquired by heritage speakers.

5 Conclusion and outlook

This study addresses the use of fillers in majority and heritage

language use. Three observations can be drawn from the analysis:

filler particle frequency is related not only to bilingualism but also

to formality of the situation. This factor influencing filler particle

frequency can be related to cognitive load and is in line with the

filler-as-symptom approach. It is also compatible with prior work

on bilinguals, and highlights the fact that cognitive load rather than

language proficiency are at play when filler frequency is increased,

since monolingual speakers also show higher filler frequencies

when speaking in a formal setting. An alternative explanation, in

line with the filler-as-signal view, is that filler particle frequency

reflects aspects of speech style or register related to formal

situations. The filler particle form was observed to be language-

specific in terms of the preference for a vocalic or a vocalic-nasal

variant. The latter is the preferred form in English and German

while the former is the predominant form in Russian. Heritage

speakers seem to be aware of language-specific tendencies but

transfer an increased use of vocalic-nasal forms from the majority

language to their heritage Russian. Additionally, the differences

in filler particle form across gender suggests that this serves as a

socio-linguistic marker in English and German, but not in Russian.

This language-specific socio-linguistic difference is acquired and

produced by heritage speakers of Russian when they speak the

majority language. Future work will include a closer look at the

vowel qualities of the fillers in the three languages, investigating

whether heritage speakers not only share the segmental structure

of fillers with monolingual speakers but addressing the language-

specific filler forms in more detail.
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Being a heritage speaker matters: 
the role of markedness in 
subject-verb person agreement in 
Italian
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Jason Rothman 3,4 and Theodoros Marinis 1,5

1 Department of Linguistics, Humanities Section, University of Konstanz, Konstanz, Germany, 2 Max 
Planck Institute for Psycholinguistics, Nijmegen, Netherlands, 3 Department of Language and Culture, 
Faculty of Humanities, Social Sciences and Education, UiT The Arctic University of Norway, Tromsø, 
Norway, 4 Faculty of Languages and Education, Nebrija University, Madrid, Spain, 5 School of 
Psychology and Clinical Language Sciences, University of Reading, Reading, United Kingdom

This study examines online processing and offline judgments of subject-verb 
person agreement with a focus on how this is impacted by markedness in 
heritage speakers (HSs) of Italian. To this end, 54 adult HSs living in Germany and 
40 homeland Italian speakers completed a self-paced reading task (SPRT) and 
a grammaticality judgment task (GJT). Markedness was manipulated by probing 
agreement with both first-person (marked) and third-person (unmarked) 
subjects. Agreement was manipulated by crossing first-person marked subjects 
with third-person unmarked verbs and vice versa. Crucially, person violations 
with 1st person subjects (e.g., io *suona la chitarra “I plays-3rd-person the guitar”) 
yielded significantly shorter RTs in the SPRT and higher accuracy in the GJT 
than the opposite error type (e.g., il giornalista *esco spesso “the journalist 
go-1st-person out often”). This effect is consistent with the claim that when the 
first element in the dependency is marked (first person), the parser generates 
stronger predictions regarding upcoming agreeing elements. These results 
nicely align with work from the same populations investigating the impact of 
morphological markedness on grammatical gender agreement, suggesting that 
markedness impacts agreement similarly in two distinct grammatical domains 
and that sensitivity to markedness is more prevalent for HSs.

KEYWORDS

heritage bilingualism, subject-verb agreement, markedness, grammatical processing, 
Italian

Introduction

The present study investigates the relationship between Subject-Verb (SV) person 
agreement and markedness in a group of adult heritage speakers (HSs) of Italian. Person 
information reflected in Italian verbal agreement morphology varies systematically depending 
on whether the subject is the speaker (Io, 1st-person singular), the addressee (Tu, 2nd-person 
singular), or someone else (lo scrittore “the writer,” 3rd-person singular) as shown in (1) 
where the form of the verb scriv-ere “to write” is inflected in the simple present for 
singular subjects.
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(1)

a. Io scrivo.

I-1st-person write-1st-person

b. Tu scrivi.

You-2nd-person write-2nd-person

c. Lo scrittore scrive.

The writer-3rd-person writes-3rd-person

Different theoretical proposals have suggested a distinction 
between the first and second person on the one hand, and the third 
person, on the other (e.g., Jakobson, 1971; Silverstein, 1985; Harris, 
1995; Harley and Ritter, 2002; Bejar, 2003; Carminati, 2005; McGinnis, 
2005; Bianchi, 2006). This claim is based on the idea that the first and 
second person are specified as participants in the speech act, 
respectively the speaker and the addressee, while the third person, 
referring to someone who is neither the speaker nor the addressee, is 
considered a nonparticipant. This distinction relates to the construct 
of markedness claiming that morphological features are organized 
hierarchically and carry differential cognitive weight (e.g., Battistella, 
1990; Bonet, 1995; Corbett, 2000; Cowper, 2005; Nevins et al., 2007; 
however, see Bejar (2003) suggesting that the cognitive load is not 
given by an arbitrary hierarchy separating participants from 
nonparticipant but it is more related to the levels of specification 
required for each person). Harley and Ritter (2002) suggest that the 
hierarchical organization of feature values reflects their relative 
degrees of ‘cognitive significance,’ with features higher on the hierarchy 
being more cognitively salient or costly than the ones below. This 
claim makes clear predictions for sentence processing, and in 
particular for the processing of pronouns, where the more cognitively 
heavy the features are, the stronger the prediction should be. Thus, 
within the person domain, the processing load for first/s person 
features should be  greater than for third person (1st/2nd > 3rd). 
Furthermore, within the domain of verbal agreement, the third person 
is considered the unmarked feature value or ‘default’ person, which 
means it does not carry any special marking or distinctions as the first 
and second persons do as it is often used to refer to someone or 
something that is not directly involved in the conversation, making it 
the most neutral or unmarked category (e.g., Forchheimer, 1953; 
Benveniste, 1971; Harley and Ritter, 2002; Bianchi, 2006). First and 
second persons are instead considered the marked forms. 
Consequently, violations realized on marked items (1st/2nd person) 
are expected to be  more disruptive or more cognitively costly to 
process compared to violations realized on unmarked ones (e.g., 
Deutsch and Bentin, 2001; Kaan, 2002; Nevins et al., 2007).

It is as yet not entirely clear how markedness distinctions impact 
the establishment of person dependencies online. Nonetheless, 
existent empirical research is consistent with the possibility that 
specified forms carry greater cognitive weight than their default 
counterparts, suggesting that first-and second-person cues are 
stronger than third-person ones (Carminati, 2005; Nevins, 2007, 2011; 
Nevins et al., 2007; Silva-Pereyra and Carreiras, 2007; Alemán Bañón 
and Rothman, 2019; Mancini et al., 2019; Alemán Bañón et al., 2021). 
Furthermore, other proposals from the psycholinguistics literature 
(e.g., Nevins et al., 2007; Wagers and Phillips, 2014) capitalize on the 
predictive value of marked features claiming that upon encountering 

a marked feature, the parser can generate a stronger prediction 
regarding upcoming agreement elements.

Moving on to literature on heritage languages (HLs), heritage 
speakers (HSs) show clear differences in their ability to produce and 
comprehend agreement in the verbal domain versus concord in the 
nominal domain (e.g., Fenyvesi, 2000; De Groot, 2005; Polinsky, 2006, 
2018; Bolonyai, 2007; Albirini et al., 2011, 2013; Montrul et al., 2012; 
Benmamoun et al., 2013). Thus, morphological variability in HLs is 
asymmetric, affecting more the nominal than verbal domain. Studies 
have shown that in HSs of different languages, innovations in verbal 
agreement are less pronounced (Hindi: Montrul et al., 2012; Russian: 
Polinsky, 2006; Hungarian: Fenyvesi, 2000; De Groot, 2005; Bolonyai, 
2007). Within the verbal domain, however, tense and mood in HLs 
may be more vulnerable (Rothman, 2007; Montrul, 2009; Giancaspro, 
2017), while person and number violations cause fewer difficulties 
(Rodríguez and Reglero, 2015). This could possibly be related to the 
fact that verbal agreement is acquired early, is obligatory and 
evidenced frequently in available input, and is (typically) not context-
dependent. Specifically, monolingual children produce target-like 
subject-verb agreement at a very young age, usually before age 3 y.o. 
in different languages (Italian: Belletti and Guasti, 2015; Guasti, 
1993/1994, 2002; Pizzuto and Caselli, 1992; German: Clahsen, 1986; 
Clahsen and Penke, 1992) and simultaneous bilingual children 
demonstrate similar developmental paths (e.g., Austin, 2009).

The present study endeavors to move beyond descriptive 
comparison related to whether/how HSs perform compared to 
homeland L1-dominant counterparts (Rothman et al., 2023). After all, 
there is little doubt that there will be aggregate-level differences in 
terms of accuracy rates and reading times (RTs), likely related, at least 
in part, to the many co-existing factors that pertain (more) to HL 
acquisition/processing, including (although not limited to) linguistic 
proficiency, levels of literacy, age of acquisition effects, the role of 
lexical frequency, language dominance, frequency of use, type of 
input, as well as socio-motivational and individual cognitive factors 
(among others De Houwer, 2011; Unsworth, 2016; Kupisch and 
Rothman, 2018; Lloyd-Smith et  al., 2020; Bice and Kroll, 2021; 
Keating, 2022; Pereira Soares, 2022; Sagarra and Rodriguez, 2022; 
Goldin et al., 2023; Jegerski and Keating, 2023; Paradis, 2023). Rather 
we examine the extent to which linguistic features come to bear on 
how HSs process SV person agreement at the group and individual 
level, probing for and unpacking systematicities that explain the 
variability we  expect HSs to display. More specifically, the main 
question asked here is whether and how markedness modulates SV 
person agreement resolution during online processing.

The research reported in this study must be understood in the 
context of a general processing strategy, which has been observed for 
Italian HSs in a consistent and statistically significant way in a series 
of online and offline experiments reported by Di Pisa et al. (2022), Di 
Pisa and Marinis (2022), and Di Pisa (2023). In Di Pisa et al. (2022), 
we examined potential markedness effects in an online self-paced 
reading task and an offline grammaticality judgment task. Both tasks 
involved sentences with grammatical and ungrammatical noun-
adjective agreement, manipulating gender markedness. Critically, only 
HSs showed a markedness effect, that is, they had significantly longer 
RTs and higher accuracy when violations were realized on feminine 
marked adjectives. Results were interpreted as a heightened sensitivity 
to functional morphology in the case of HS processing, resulting in a 
speed-accuracy tradeoff. Thus, these Italian HSs have qualitatively 
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similar gender representations and processing abilities to homeland 
speakers but their context of acquisition and their unique pattern of 
HL use make them more sensitive to morphological patterns during 
real-time gender processing (see also Luque et al., 2023). These same 
effects were found in an elicited production task (Di Pisa and Marinis, 
2022), where the same HS participants were asked to orally produce 
correct concord between the noun and the adjective, whereas they 
were not replicated in the homeland Italian and non-native late learner 
comparison groups reported on in Di Pisa (2023), indicating a greater 
reliance/awareness of HSs to overt morphological exponents, at least 
in the nominal domain.

In those studies, the generalizability beyond the nominal domain 
was left as an open question for future investigation; thus, would the 
same effects of markedness be visible in another grammatical domain, 
for example, with verbal agreement that is less reliant on the acquisition 
of the lexicon as in true in the nominal domain, but rather relies more 
straightforwardly on syntactic rules?

SV agreement is a grammatical structure that manifests similarly 
in Italian and German. However, its manifestation might be more 
complex in Italian than in German. Italian is a Romance language 
characterized by a rich morphological agreement system where each 
person number combination is uniquely identified by an inflectional 
suffix. In all types of verbs, person and number are phonologically 
marked on the verb form itself, while the presence of a subject 
pronoun is optional (pro-drop). Italian verbs are organized into three1 
conjugations, −are, −ere, and-ire, according to the thematic vowel 
suffixed to the stem (Schwarze, 2009). Typically, a verb form contains 
four classes of elements in the following order: stem, thematic vowel 
(TV) (−a, −e, −i), tense/aspect/mood makers, person/number 
markers as exemplified in the first plural imperfect indicative of 
nuotare ‘to swim’ in (2):

(2)
nuot + a + va + mo.
Lexical stem + TV + Past, Imperfective + 1st-person pl.
‘(we) swam/were swimming’

Verbs from the first conjugation forming their third person 
singular on/a/, such as parla (“speaks”), are the most frequent in 
spoken Italian according to corpus data (De Mauro et al., 1993; Bellini 
and Schneider, 2019). Even though suffixation is the main form of SV 
agreement in Italian, many irregular verbs also involve variation in the 
verb stem, which even further distinguishes the different persons from 
each other [for example, the verb andare (to go): vado (1st-sg), vai 
(2nd-sg), va (3rd-sg), andiamo (1st-pl), andate (2nd-pl) and vanno 
(3rd-pl)].

In German, similarly to Italian, all verbs have distinct forms in 
singular and plural (Kunkel-Razum et al., 2009; Durrell, 2011). So, for 
the present tense, 1st-person singular has the suffix/−e/, the 
2nd-person singular /−st/, whereas there is syncretism for /−t/, which 
can be  3rd-person singular or 2nd-person plural, and for/−en/
and/−n/that can be 1st-or 3rd-person plural or the infinitive form 
(Clahsen, 1986; Albright and Fuß, 2012). Thus, German, just like 

1 Or four conjugation classes depending on how one views positioning of 

stress in-ere verbs, which could divide them into two unique classes.

Italian, has distinct forms for person marking, however, it also shows 
syncretism, which is not the case for Italian.

Although relevant research has been on the rise in recent years, 
relatively little is known about how HSs process their HLs in real-time, 
despite recent calls for the use of online methods [self-paced reading, 
eye-tracking, and EEG (electroencephalography)] in the field of 
heritage bilingualism (Bayram et  al., 2021). The present study 
addresses this gap while combining an online self-paced reading task 
looking at online processing of HSs of Italian in Germany, and an 
offline grammaticality judgment task. The processing target was SV 
agreement and whether/how markedness asymmetry impacts the 
processing of (1a) sentences with a first-person singular subject 
(speaker role) compared to (1c) sentences with a third-person singular 
subject (default person), differing with respect to person markedness. 
Furthermore, we focused our attention on those variables that have 
been shown to play a relevant role in HL acquisition/processing of 
agreement, that is proficiency (Montrul, 2008; Alarcón, 2011; Bianchi, 
2013; Kupisch et al., 2013; Di Pisa, 2023), patterns of language use 
(Lloyd-Smith et al., 2019, 2020; Pereira Soares, 2022; Di Pisa, 2023), 
and age of onset of bilingualism (Montrul, 2008; Bianchi, 2013; 
Keating, 2022; Di Pisa, 2023) to explore how these variables might 
affect SV agreement in HSs.

We build on two previous studies on native L1-dominant (Alemán 
Bañón and Rothman, 2019) and L2 learners of Spanish (Alemán Bañón 
et al., 2021) that have investigated the same processing target in a similar 
way using EEG as the main methodology. The authors predicted two 
possible scenarios: in line with their previous studies on gender 
agreement (Alemán Bañón and Rothman, 2016; Alemán Bañón et al., 
2017), they predicted either the verb’s markedness to impact processing 
at the violating verb or, considering Nevins et al. (2007) proposal, the 
subject’s markedness would impact processing at the verb. Their results 
revealed that native speakers of Spanish were sensitive to both types of 
ungrammaticality (1st-person marked subject + *3rd-person unmarked 
verb; 3rd-person unmarked subject + *1st-person marked verb) as 
evidenced in robust positivities (P600) for both types of person 
violations. Crucially, person violations with a marked subject yielded a 
larger P600 than the opposite error type consistent with the possibility 
that, when encountering a subject with marked features, the parser 
generates a stronger prediction regarding the upcoming verb (e.g., 
Nevins et al., 2007; López Prego, 2015). L2 learners of Spanish were 
equally accurate in detecting both errors. However, the P600 was 
marginally reduced for “1st-person marked subject + *3rd-person 
unmarked verb” violations, suggesting that learners overused unmarked 
forms (third person) during online processing. These findings were more 
in line with McCarthy’s (2012) proposal relating to an overreliance on 
defaults in non-native learners. Importantly, this asymmetry mainly 
characterized learners with lower proficiency, suggesting that markedness 
awareness might be modulated by proficiency.

To the best of our knowledge, no study has investigated the effect 
of markedness on SV person agreement in HSs. Thus, our study aims 
to answer the following research questions (RQs):

RQ1. Does markedness impact SV person agreement resolution in 
HSs? And if so, how do HSs compare to homeland speakers of Italian in 
this respect?

Consistent with Alemán Bañón and Rothman (2019), an effect of 
markedness should impact SV agreement resolution. Two scenarios 
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are possible; the first, in line with results from Alemán Bañón and 
Rothman (2019), predicts that both HSs and homeland speakers will 
be  more sensitive to “1st-person marked subject + *3rd-person 
unmarked verb” violations as reflected in shorter RTs and higher 
accuracy for this type of violation. Alternatively, if McCarthy’s (2008, 
2012) proposal is extendable to HSs in general or at least those with 
the lowest levels of proficiency, then like L2 learners they may rely 
more on defaults and, consequentially, shorter RTs and higher 
accuracy are predicted with the other type of violation (“3rd-person 
unmarked subject + *1st-person marked verb”). Although both are 
types of bilinguals who are not dominant in the targeted language of 
experimentation, our intention is definitively not to equate HSs and 
L2 learners a priori. After all, HSs are a subtype of native speakers 
(Rothman and Treffers-Daller, 2014; Wiese et al., 2022) who have 
acquired the HL naturalistically from birth, thus, they are not 
comparable to L2 learners as it relates to several crucial features, such 
as the age of onset of exposure, quantity and quality of input exposure, 
domains of language use and the like. However, recall that Di Pisa 
et al. (2022) found evidence in the domain of grammatical gender that 
the same set of HSs is highly sensitive to, if not reliant, on default forms.

RQ2. To what extent do HL proficiency, patterns of HL use, and age 
of onset of bilingualism modulate how markedness will impact SV 
agreement resolution?

Higher proficiency in the HL (i.e., Bianchi, 2013; Kupisch et al., 
2013; Kupisch and Rothman, 2018; Di Pisa et al., 2022), as well as 
more HL use in different contexts (e.g., Bianchi, 2013; Di Pisa et al., 
2022), should positively affect RTs and accuracy. Regarding the age of 
onset of bilingualism (AoO), two scenarios are possible: in line with 
Montrul (2008) and Keating (2022), sequential HSs could be more 
accurate and have faster RTs than simultaneous HSs. If Bianchi (2013) 
is right, then we should find no difference between the two groups of 
HSs, suggesting that verbal agreement is not affected by age effects.

Materials and methods

Participants

The participants included 54 adult HSs of Italian (age = 28.15; 
SD = 6.20; range = 18–41) living in Germany and 40 adult homeland 
Italian speakers (M age = 25.65; SD = 3.99; range = 18–39) living in 
Italy. The heritage group comprised 33 simultaneous bilinguals, where 
both languages (Italian and German) were present from birth, and 21 
sequential bilinguals who had two native Italian-speaking parents and 
first came in contact with German in educational settings (between 3 
and 6 y.o., M age = 1.5; SD = 1.97). All the HSs completed schooling in 
Germany and still lived there at the time of testing. In contrast, all 
Italian homeland speakers grew up in a monolingual environment and 
were living in Italy at the time of testing. All participants completed 
the Language and Social Background Questionnaire (LSBQ; Anderson 
et al., 2018). The questionnaire’s goal is to capture participants’ spoken 
languages usage and experience over their lifespan and across different 
settings and dimensions. It yields two composite scores and a variety 
of other language-related variables (e.g., age of onset of bilingualism, 
proficiency, etc.): a social score (henceforth referred to as “HL social”), 
related to language use in different social settings (e.g., work, emails, 

TV, etc.) and a home score (henceforth “HL home”) which is related 
to language use in the home life (e.g., language use with parents/
siblings/grandparents, during infancy, etc.). For both variables, the 
higher the composite score, the more frequently the HL (Italian) was 
used in either social or home settings (see Supplementary Table S1 for 
further demographic information).

Proficiency

Italian proficiency was assessed using an adapted version (Lloyd-
Smith et al., 2019) of the DIALANG test battery (Alderson, 2005 for 
the original). The test consisted of 50 real words and 25 pseudo-words 
presented in the center of the screen one by one. Participants were 
instructed to press the F key if the word was real and J if it was not. 
The scoring was calculated as the sum of all correct answers both on 
real and non-words, leading to a total maximum possible score of 75. 
As shown in Figure 1, HSs exhibited lower Italian proficiency and 
much larger variation (M = 60.33; SD = 6.49; range = 44–70) than the 
homeland native speakers (M = 69.80; SD = 2.33; range = 66–75).

Tasks

The study consisted of two main experimental tasks: a self-paced 
reading task and a grammaticality judgment task. To examine the 
contribution of person markedness to agreement we  created 80 
sentences of two types (see Table 1): 40 sentences had a first-person 
singular subject which is marked for person (condition 1) and 40 
sentences had a third-person singular lexical subject which is 
unmarked for person (condition 3). For each of these two conditions, 
agreement was manipulated by pairing up first-person subjects with 
third-person verbs (condition 2), and third-person subjects with first-
person verbs (condition 4).

Sentences in conditions (1) and (2) follow the structure: temporal 
adverb a volte “sometimes” + subject + verb in the simple 
present + continuation (i.e., direct object or prepositional phrase). 
Sentences in condition (3) and (4) follow the structure: subject (lexical 
determiner phrases (DPs)) + verb in the simple present + continuation 
(i.e., direct object or prepositional phrase).

The same verbs (N = 80) were used in the conditions with first-and 
third-person subjects (see Supplementary Table S2 for a list of the 
critical verbs used in the task). Thus, at the verb (i.e., the critical word) 
the two markedness conditions only differed with respect to the 
subject. Verbs inflected for first-and third-person singular were 
controlled with respect to the number of characters (M length first-
person verbs: 6.66; SD = 1.73; M length third-person verbs: 6.68; 
SD = 1.74; t (158) = −0.046, p = 0.964). In terms of frequency, third-
person verbs are usually used more frequently than first-person verbs, 
thus the former being more frequent. Finally, the position of the critical 
verb was always mid-sentence, and it was similar across markedness 
conditions (conditions 1–2: word #4; conditions 3–4: word #3).

These materials were intermixed with 80 sentences (40 
grammatical, 40 ungrammatical) from Di Pisa et al. (2022) examining 
noun-adjective gender agreement that did not manipulate SV 
agreement. These 160 sentences were counterbalanced across four 
experimental lists where the carrier sentences were the same. Each 
participant was pseudorandomly assigned to one of the four lists and 
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the same list was used in the SPRT and the GJT, however, a given 
participant would not see any sentence twice within the same task.

Self-paced reading task

HSs’ processing of SV person agreement in real-time was assessed 
with an online Self-Paced Reading Task (SPRT). In this task, 
participants’ reaction times (RTs) were measured every time they 
pressed the spacebar on the keyboard in order to read the sentences 
presented word-by-word. The 80 sentences were split into four blocks 
of 20 sentences, all of which contained 10 grammatical and 10 

ungrammatical sentences. Short breaks were planned between the 
blocks. Before the actual experiment, participants were instructed on 
the task and four practice sentences with accuracy feedback were 
presented. All practice trials involved lexical materials that did not 
appear in the experimental stimuli. The experiment began 
immediately after the practice. Trials started with a fixation cross, then 
the first word appeared after 500 ms. A binary YES/NO comprehension 
question (see (3) for examples in the two grammatical conditions) was 
presented after 35% of the sentences on a separate display screen in 
order to check that participants were paying attention to the 
experiment. The keys F (YES) and J (NO) on their keyboard were used 
by the participants to respond. Participants could move to the next 
trial only upon response to the comprehension question (if present), 
and crucially no feedback was given. They were instructed to go 
through the words and sentences as fast as possible and were told that 
the task was concerned with reading comprehension. The sentences 
were presented in a randomized order.

(3)
 a 1st-person marked subject

A | volte | io | viaggio |in | treno.
R1 | R2 | R3 | R4 |R5 | R6
  | subject | critical |spill-over | wrap-up
“Sometimes I travel by train.”
A volte io viaggio in macchina?
‘Do I sometimes travel by car?’
a. Si “Yes.”
b. No “No.”

 b 3rd-person unmarked subject
La  | ballerina  | corre  | ogni  | giorno  | al  | parco.
R1  | R2  | R3  | R4  | R5  | R6  | R7
 | subject  | critical  | spill-over | wrap-up
“The dancer runs every day in the park.”
La ballerina corre ogni giorno?

FIGURE 1

HSs and homeland speakers’ scores on the Italian vocabulary test DIALANG (raw scores). Signif. codes: 0 ‘***’, 0.001 ‘**’, 0.01 ‘*’, 0.05 ‘+’, 0.1 ‘ ’ 1.

TABLE 1 Sample stimuli, including the conditions examining person 
agreement with first-person and third-person subjects (grammatical, 
ungrammatical).

Condition

1st-person marked 
subject

3rd-person unmarked subject

(1) Marked-subject 

grammatical (N=20)

A | volte | io | viaggio | 

in | treno.

Sometimes I-1st-person 

travel-1st-person by train.

(3) Unmarked-subject 

grammatical (N=20)

La | ragazza | prepara | la | 

torta | al | cioccolato.

The girl-3rd-person bakes-3rd-person 

the chocolate cake.

(2) Marked-subject 

ungrammatical 

(N=20)

A | volte | io | *viaggia 

| in | treno.

Sometimes I-1st-person 

*travels-3rd-person by 

train.

(4) Unmarked-subject 

ungrammatical (N=20)

La | ragazza | *preparo | la | 

torta | al | cioccolato.

The girl-3rd-person *bake-1st-person 

the chocolate cake.
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‘Does the dancer run every day?’
a. Si “Yes.”
b. No “No.”

Grammaticality judgment task

HSs’ accuracy in judging SV person agreement was measured with 
an offline Grammaticality Judgment Task (GJT). The stimuli for the GJT 
were exactly the same as for the SPRT, following the same experimental 
flow of four blocks of 20 sentences each, with 10 grammatically correct 
and 10 grammatically incorrect ones per block with short breaks in 
between. The full sentences were read by the participants on the screen 
and they were then asked to judge if the sentence they read was 
grammatically correct or not by pressing keys F (YES) or J (NO) on their 
keyboard. Sentences were presented in a random order.

Procedure

The experimental session was completed entirely online by each 
participant using their personal computer. All tasks were created and 
implemented using Gorilla Experiment Builder2 (Anwyl-Irvine et al., 
2020). The experimental session started with participants filling out 
the LSBQ, then they completed the DIALANG in Italian, the SPRT, 
and finally the GJT. The whole session lasted around 45 min. 
Participants were allowed to take breaks in between the tasks. 
Participants were compensated for their participation. Informed 
consent was obtained from all participants prior to the start of the 
experiment and all procedures were approved by the University of 
Konstanz research ethics committee.

Analyses

Raw RTs were screened for extreme values and outliers (Keating 
and Jegerski, 2015; Marsden et al., 2018). All segments with RTs below 
150 ms and above 6,000 ms were excluded (1.85% of data excluded). 
The remaining data were trimmed, so that raw RTs that exceeded 2.5 
standard deviations below and above from the participants’ mean per 
position and per condition were excluded. This led to a further 3.30% 
of data exclusion. In total, 5.15% of the data were removed.

Sentences were segmented into 6 (1st-person subject) or 7 
(3rd-person subject) regions of interest. Analyses for RTs were 
performed on 2 specific regions: verb region (critical region) and spill-
over region (post-critical region) (see example (3) above). Since 
sentences in the two different conditions (1st-person subject vs. 
3rd-person subject) were of different lengths, but shared the same 
conceptual critical regions, they were merged for analyses across verb 
and spillover regions. RTs from the SPRT were analyzed using mixed-
effects linear models (Baayen et al., 2008), whereas accuracy data from 
the GJT were analyzed using mixed-effects logistic regressions of the 
binomial family (Jaeger, 2008). All analyses were done in R 
(R Core Team, 2016). The mixed function in the afex package 

2 www.gorilla.sc

(Singmann et  al., 2022) was used to run a likelihood ratio test. 
Categorical variables were sum-coded, whereas numerical variables 
were centered around the mean. Pairwise post-hoc comparisons 
(Tukey contrasts) were carried out within the emmeans package 
(Lenth, 2022). Figures were created using the ggplot2 package 
(Wickham, 2016).

Two types of comparative analyses were conducted. The first one 
focused on an HSs vs. homeland speakers comparison and sought to 
establish whether both groups were sensitive to verb markedness as 
reflected in differential RTs in the SPRT and accuracy in the GJT. The 
investigated dependent variables were RTs for the SPRT and a binary 
accuracy outcome (correct or incorrect) for the GJT. For both tasks, 
Group (heritage vs. homeland speakers), Grammaticality (grammatical 
vs. ungrammatical) and Markedness (marked vs. unmarked), as well 
as their interactions (Group:Grammaticality, Group:Markedness, 
Grammaticality:Markedness, Group:Grammaticality:Markedness) were 
included as fixed effects. The random effects for the SPRT included 
random slopes for Subject and random intercept for Item while for the 
GJT models, random effects included Grammaticality + Markedness 
slopes for Subject and Grammaticality intercept for Item. All models 
were simplified following Bates et  al. (2015) suggestions until no 
convergence issues were outputted.

The second analysis was performed only on the HSs in order to 
investigate whether and how language variables (DIALANG 
proficiency scores, bilingualism type, LSBQ factors) predicted RTs 
(SPRT) and accuracy (GJT). The fixed effects included in the model 
were Grammaticality (grammatical vs. ungrammatical), Markedness 
(marked vs. unmarked), Proficiency (DIALANG proficiency scores 
centered), Bilingualism (simultaneous vs. sequential), HL use in the 
home (HL_home; centered) and in the society (HL_social; centered), 
as well as their interactions (Grammaticality:Markedness, 
Grammaticality:Proficiency, Grammaticality:Bilingualism, 
Grammaticality:HL_home, Grammaticality:HL_social, Markedness: 
Proficiency, Markedness:Bilingualism, Markedness:HL_home, 
Markedness:HL_social, Grammaticality:Markedness:Proficiency, Gram
maticality:Markedness:Bilingualism, Grammaticality:Markedness:HL_
home, Grammaticality:Markedness:HL_social). The random effects 
were built the same as for the previous models: for the SPRT, random 
slopes for Subject and random intercept for Item; for the GJT, random 
effects included Grammaticality + Markedness slopes for Subject and 
Grammaticality intercept for Item. Models were simplified until there 
were no convergence issues. An overview of all model specifications 
as well as the complete presentation of their effects for both tasks can 
be found in Supplementary materials 2, 3.

Results

For the SPRT, figures and averages are reported in raw measures 
for ease of exposition, but the models were all fit using log-transformed 
RTs, in order to remove skews and to normalize model residuals 
(Vasishth and Nicenboim, 2016).

Self-paced reading task

Accuracy rates for the comprehension question responses were 
analyzed to make sure that participants were reading for meaning and 
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were attentive during the task. Both groups exhibited high accuracy 
rates in both grammatical and ungrammatical conditions as shown in 
Table 2. Since all participants scored above chance (50% accuracy), no 
one was excluded. For the RT analysis, only trials that received correct 
answers were included. Figures 2, 3 illustrate overall reading patterns; 
as expected HSs had longer RTs than homeland speakers.

In the verb region (critical), three different effects were observed. 
First, we found an effect of Group (Chisq = 18.14, p < 0.001), showing 
that HSs were reading at a slower pace as compared to the homeland 
speakers. Furthermore, we  observed an effect of Grammaticality 
(Chisq = 26.89, p < 0.001) and Markedness (Chisq = 5.28, p = 0.022), 
indicating that the participants were faster for grammatical and 
1st-person marked conditions in comparison to ungrammatical and 
3rd-person unmarked conditions, respectively.

In the spill-over region (post-critical), several significant effects 
were found. In no particular order, we observed an effect of Group 
(Chisq = 24.64, p < 0.001), Grammaticality (Chisq = 314.39, p < 0.001) 
and Markedness (Chisq = 6.50, p = 0.011), which reflect expected 
behaviors, i.e., HSs reading slower than homeland speakers and 
grammatical and 1st-person marked sentences being processed faster 
than ungrammatical and 3rd-person unmarked ones. Moreover, the 

analysis revealed the following significant interactions: 
Group:Grammaticality (Chisq = 40.73, p < 0.001), 
Grammaticality:Markedness (Chisq = 18.63, p < 0.001) and critically, a 
three-way interaction Group:Grammaticality:Markedness 
(Chisq = 7.16, p = 0.007) (Figure 4).

Post-hoc analyses on the significant interaction between 
Group:Grammaticality indicated that HSs were slower at reading 
both grammatical (β = 0.193, SE = 0.043, z = 4.448, p < 0.001) and 
ungrammatical (β = 0.264, SE = 0.043, z = 6.079, p < 0.001) sentences 
in comparison to the homeland speakers. Furthermore, grammatical 
sentences were read faster than ungrammatical ones in both groups 
(HSs: β = −0.135, SE = 0.007, z = −18.640, p < 0.001; homeland: 
β = −0.064, SE = 0.008, z = −7.613, p < 0.001). Subsequent post-hoc 
pairwise comparisons within the second significant interaction 
Grammaticality:Markedness showed that in the grammatical 
conditions there was no difference in RTs between 1st-person 
marked and 3rd-person unmarked (β = −0.036, SE = 0.024, 
z = −1.517, p = 0.130), whereas, in the ungrammatical conditions, 
sentences with a 1st-person marked were read faster than the ones 
with 3rd-person unmarked (β = −0.084, SE = 0.024, z = −3.543, 
p < 0.001). Finally, post-hoc tests for the three-way interaction 

TABLE 2 Mean accuracy scores (%) and standard deviations per condition for HSs and homeland in the SPRT – comprehension accuracy.

Condition HSs Homeland

M (SD) M (SD)

1st-person marked grammatical 98 (0.13) 97 (0.17)

3rd-person unmarked grammatical 97 (0.18) 97 (0.17)

1st-person marked ungrammatical 98 (0.15) 96 (0.20)

3rd-person unmarked ungrammatical 97 (0.18) 99 (0.12)

FIGURE 2

Mean RTs for the HSs by region for grammatical (solid lines) vs. ungrammatical (dotted lines) sentences for 1st-person marked (red) and 3rd-person 
unmarked (blue).
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between Group:Grammaticality:Markedness highlighted that for the 
1st-person marked subjects, there was a difference in RTs between 
the grammatical vs. ungrammatical conditions for the HSs, whereas 
this was not the case for the homeland group (HSs: β = −0.125, 
SE = 0.010, z = −12.288, p < 0.001; homeland: β = −0.025, SE = 0.012, 
z = −2.118, p = 0.150). However, for the 3rd-person unmarked 
subjects, both groups showed a significant difference in RTs between 

grammatical vs. ungrammatical conditions. Thus, both groups 
showed faster RTs for the 3rd-person unmarked grammatical (HS: 
β = −0.144, SE = 0.010, z = −14.074, p < 0.001; homeland: β = −0.103, 
SE = 0.012, z = −8.652, p < 0.001).

To investigate whether proficiency and bilingual language use may 
affect RTs in the HSs, we fit linear mixed models to the heritage group 
data for verb and spillover regions.

FIGURE 3

Mean RTs for the homeland speakers by region for grammatical (solid lines) vs. ungrammatical (dotted lines) sentences for 1st-person marked (red) and 
3rd-person unmarked (blue).

FIGURE 4

Illustration of the three-way interaction between Group (HSs, homeland), Grammaticality (grammatical, ungrammatical), Markedness (1st-person 
marked, 3rd-person unmarked).
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In the verb region (critical), we  observed a main effect of 
Markedness (Chisq = 17.40, p < 0.001) reflecting faster RTs for 
1st-person marked vs. 3rd-person unmarked subjects. A two-way 
interaction between Markedness:Proficiency (Chisq = 4.00, p = 0.046) 
indicates that HSs had shorter RTs for sentences with 1st-person 
marked as their proficiency increased (Figure  5A). A two-way 
interaction between Markedness:HL_home (Chisq = 17.89, p < 0.001) 
seems to suggest that the more the HL is used at home, the slower the 
HSs are in reading sentences with 1st-person marked subjects 
(Figure 5B).

In the spill-over region (post-critical), the model revealed a main 
effect of Grammaticality (Chisq = 15.13, p < 0.001) indicating that HSs 
were sensitive to ungrammaticalities as reflected in longer RTs in the 
ungrammatical conditions compared to the grammatical ones. A 
significant two-way interaction Grammaticality:HL_home 
(Chisq = 8.99, p = 0.003) seems to indicate that the more the HL is used 
at home, the slower the HSs are in reading ungrammatical sentences 
(Figure 6A). A two-way interaction between Markedness:HL_social 
(Chisq = 6.63, p = 0.010) points to similar effects, thus the more the HL 
is used in different social contexts, the slower the HSs are in reading 
sentences with 3rd-person unmarked subjects (Figure 6B).

Finally, a significant two-way interaction between 
Markedness:Bilingualism (Chisq = 4.57, p = 0.033) was driven by a 
significant effect within sequential HSs, who were faster at reading 
1st-person marked than 3rd-person unmarked conditions (β = −0.076, 
SE = 0.026, z = −2.895, p = 0.004). This effect was not found for the 
simultaneous bilinguals (β = −0.039, SE = 0.025, z = −1.591, p = 0.112) 
(Figure 7).

In summary, the data revealed that overall HSs had longer RTs 
compared to homeland Italian speakers. In the critical and post-
critical regions, results showed that HSs were sensitive to grammatical 

violations and were slower in reading ungrammatical compared to 
grammatical conditions. Regarding markedness, both groups were 
faster at reading sentences with 1st-person marked subjects versus 
3rd-person unmarked ones. Finally, for the HSs, several effects relative 
to proficiency, HL use, and type of bilingualism suggest that the 
amount of language knowledge, patterns of HL use and exposure as 
well as the age of onset of bilingualism modulate the impact of 
markedness during online SV agreement.

Grammaticality judgment task

The main results for the GJT are depicted in Figure  8. HSs 
performed with very high accuracy (95%) in both grammatical 
conditions, whereas in the ungrammatical conditions, accuracy in 
detecting violations was higher when the sentences had 1st-person 
marked subjects (90%) compared to sentences with 3rd-person 
unmarked subjects (85%). Homeland speakers’ accuracy was equal to 
or above 95% in all conditions.

The analyses revealed significant main effects of Group 
(Chisq = 12.98, p < 0.001) and Grammaticality (Chisq = 12.20, 
p < 0.001) showing that HSs were overall significantly less accurate as 
compared to homeland speakers and that in general, both groups were 
less accurate with ungrammatical conditions than grammatical ones. 
The model also revealed a significant two-way interaction between 
Group:Markedness (Chisq = 4.94, p = 0.026). Subsequent post-hoc 
pairwise comparisons showed that for the 3rd-person unmarked 
condition, HSs were on average significantly less accurate than their 
homeland peers (β = −1.407, SE = 0.341, z = −4.128, p < 0.001). This 
was not the case for the 1st-person marked condition (β = −0.557, 
SE = 0.316, z = −1.765, p = 0.08) (Figure 9).

FIGURE 5

(A) Illustration of the two-way interactions between Markedness (1st-person marked, 3rd-person unmarked) and Proficiency. (B) Illustration of the 
two-way interactions between Markedness (1st-person marked, 3rd-person unmarked) and HL use in the home.
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The model fitted to the HSs’ data revealed several effects. First, 
we observed a main effect of Grammaticality (Chisq = 6.85, p = 0.009), 
which indicates that HSs were more accurate in grammatical than 
ungrammatical conditions. Furthermore, there was a second main 

effect of Proficiency (Chisq = 15.78, p < 0.001), reflecting that accuracy 
in the task was modulated by proficiency, thus the higher the scores 
on the DIALANG test, the higher the accuracy in the task. A 
significant two-way interaction between Grammaticality:HL_home 

FIGURE 6

(A) Illustration of the two-way interactions between Grammaticality (grammatical, ungrammatical) and HL use in the home. (B) Illustration of the two-
way interactions between Markedness (1st-person marked, 3rd-person unmarked) and HL use in different social contexts.

FIGURE 7

Illustration of the two-way interactions between Markedness (1st-person marked, 3rd-person unmarked) and Type of bilingualism (sequential vs. 
simultaneous).
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(Chisq = 3.98, p = 0.046) was found, suggesting that the more the HL 
is used in the home context, the higher the accuracy in the 
ungrammatical conditions (Figure 10A). The three-way interaction 
between Grammaticality:Markedness:Proficiency (Chisq = 4.95, 
p = 0.026) indicated that as proficiency in the HL increases, accuracy 
in both grammatical and ungrammatical conditions increases for both 
1st-person marked and 3rd-person unmarked conditions. Crucially, 
this is more critical in the ungrammatical 1st-person marked 

condition (Figure  10B). The three-way interaction between 
Grammaticality:Markedness:HL_social (Chisq = 4.70, p = 0.030) seems 
to suggest that with more use of the HL in different social contexts, 
accuracy in detecting ungrammaticality with a 3rd-person unmarked 
subject increases (Figure  10C). Finally, the three-way interaction 
between Grammaticality:Markedness:Bilingualism (Chisq = 4.17, 
p = 0.041) shows that in the grammatical conditions there was no 
difference between the two types of bilingual, whereas in the 

FIGURE 8

Mean response accuracy in percentage for the grammatical and ungrammatical conditions per group in the GJT. The bars represent the standard error 
to the mean.

FIGURE 9

Illustration of the two-way interactions between Group (HSs, homeland) and Markedness (1st-person marked, 3rd-person unmarked).
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ungrammatical conditions, sequential HSs struggled more with 
detecting ungrammaticality with 3rd-person unmarked subjects 
(Figure 10D).

To summarize, in general accuracy for HSs was lower compared 
to the homeland group. In terms of markedness, HSs were more 
accurate in detecting ungrammaticality with a 1st-person marked 
subject than with a 3rd-person unmarked subject. Proficiency, 
patterns of HL use in the home and the society as well as age of onset 
of bilingualism predicted accuracy in the task while modulating the 
impact of markedness on SV person agreement resolution.

Discussion

The present study used an online self-paced reading task and an 
offline grammaticality judgment task to investigate the role of 
markedness in the processing of SV person agreement in a group of 
HSs of Italian and their homeland counterparts. Our main aim was to 
understand how markedness differences with respect to the speech 
participant status of the subject (1st-person marked vs. 3rd-person 
unmarked) influence online processing and offline judgments of 
agreement resolution at the verb. To that end, markedness was 
manipulated in the SV person agreement with both 1st-person 
(marked) and 3rd-person (unmarked) subjects (e.g., Jakobson, 1971; 
Harris, 1995; Harley and Ritter, 2002; Bianchi, 2006; Nevins, 2011; 

Alemán Bañón and Rothman, 2019; Alemán Bañón et al., 2021). Our 
design crossed 3rd-person singular lexical DPs subjects (Lo scrittore 
“the writer”) and 1st-person singular pronoun (Io “I”) with verbs 
inflected for the opposite person, thus two types of errors were 
created: “1st-person marked subject + *3rd-person unmarked verb” 
and “3rd-person unmarked subject + *1st-person marked verb.” Based 
on psycholinguistic proposals making different predictions about the 
role of markedness in agreement resolution, we hypothesized that it 
should be easier to detect a person violation realized on a 1st-person 
marked verb (lo scrittore *scrivo “the writer-3rd-person write-1st-person”) 
because violations have been argued to be more disruptive when they 
are realized on marked features (e.g., Deutsch and Bentin, 2001; Kaan, 
2002; Nevins et al., 2007; Alemán Bañón and Rothman, 2016). In 
addition, this would be in line with what we previously found for 
noun-adjective gender agreement in Italian with the same participants 
(Di Pisa et al., 2022). Alternatively, considering other proposals from 
the psycholinguistics literature suggesting that upon encountering a 
marked subject, in our case Io “I-1st-person,” the parser should generate a 
stronger prediction regarding the upcoming verb due to feature 
activation (e.g., Nevins et al., 2007; Wagers and McElree, 2011; López 
Prego, 2015), the violation with a 1st-person subject (Io *scrive “I-1st-

person writes-3rd-person”) should be easier to process because the subject 
marked status allows the parser to better resolve agreement.

Our results revealed that both groups were sensitive to agreement 
violations as evidenced in RT slowdowns and lower accuracy in 

FIGURE 10

(A) Illustration of the two-way interaction between Grammaticality (grammatical, ungrammatical) and HL use in the home. (B) Illustration of the three-
way interaction between Grammaticality (grammatical, ungrammatical), Markedness (1st-person marked, 3rd-person unmarked) and Proficiency. 
(C) Illustration of the three-way interaction between Grammaticality (grammatical, ungrammatical), Markedness (1st-person marked, 3rd-person 
unmarked) and HL use in different social contexts. (D) Illustration of the three-way interaction between Grammaticality (grammatical, ungrammatical), 
Markedness (1st-person marked, 3rd-person unmarked) and Type of bilingualism (sequential vs. simultaneous).
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judgment for both types of ungrammaticality. Critically, markedness 
affected the two groups differently in the distinct tasks. More 
specifically, while results from the SPRT showed that both HSs and 
homeland speakers were faster in reading sentences with 1st-person 
marked subjects versus 3rd-person unmarked ones, in the GJT, only 
the HSs showed an effect of markedness vis-a-vis higher accuracy for 
sentences with 1st-person marked subjects. We will now contextualize 
these results in line with data presented for the same sets of 
participants in Di Pisa et al. (2022) in the domain of noun-adjective 
gender agreement violations.

In the SPRT in Di Pisa et  al. (2022), only the HSs showed a 
markedness effect as displayed in significantly longer RTs when the 
ungrammatical sentences were realized on feminine marked adjectives 
compared to masculine unmarked adjectives. The homeland speakers 
did not reveal such an effect and we attributed this to a possible ceiling 
effect in accuracy and/or to their very fast reading pace which could 
have obscured any latent effect because of the nature of self-paced 
reading tasks. In the present study, both groups showed a markedness 
effect that pointed in the same direction, thus faster RTs and higher 
accuracy for violation of the type “1st-person marked subject + 
*3rd-person unmarked.” This is in line with what Alemán Bañón and 
Rothman (2019) found for Spanish L1-dominant speakers and is 
consistent with the claim that when the parser encounters a marked 
subject, predictions on the upcoming verb are stronger (e.g., 
Carminati, 2005; Nevins et al., 2007; Wagers and McElree, 2011; López 
Prego, 2015). The fact that in this study we  do find an effect of 
markedness for the homeland speakers, absent in the same cohort for 
gender agreement, using the same self-paced reading method could 
be related to the grammatical property that we are probing here. If so, 
these results could serve to support the view that distinct phi-features 
have different degrees of cognitive strength, as implied by the Feature 
Hierarchy (Person > Number > Gender). In other words, not all 
markedness relationships are the same. This claim has brought 
Hanson et al. (2000) and Harley and Ritter (2002) to suggest that the 
organization of such a geometry could account for the acquisition 
patterns observed in different languages, assuming that feature nodes 
higher in the geometry are learned sooner than those that are more 
deeply embedded. Thus, homeland speakers could be more sensitive 
to markedness asymmetries within the realm of person agreement 
compared to gender agreement due to the inherent nature of the 
feature investigated, i.e., person, which is more costly at the cognitive 
level compared to gender. This claim, however, would not 
straightforwardly explain why in the GJT we did not find similar 
effects. Nevertheless, it needs to be noted that accuracy in the task was 
equal to or higher than 95%, thus possible effects of markedness for 
the homeland group might have been obscured by ceiling effects in 
offline performance. In any case, both groups showed a pattern of 
results in contrast with our previous investigation on the role of 
markedness in the processing of noun-adjective gender agreement, 
involving the same participants. In Di Pisa et al. (2022), violations 
realized on marked adjectives yielded longer RTs and higher accuracy 
than violations realized on unmarked adjectives. Here, we found the 
reverse pattern of results suggesting that differences between the target 
structures probed might explain this discrepancy. It could be the case 
that the sentence structure we  used to examine noun-adjective 
agreement (e.g., “Giulio ha fotografato una torre-feminine-marked antica-

feminine-marked a Londra” “Giulio took a picture of an old tower in 
London”) might not have been restrictive enough to allow the parser 

to generate strong predictions about upcoming adjectives, since other 
continuations are, in principle, permissible (e.g., “Giulio ha fotografato 
una torre-feminine-marked che sembrava antica-feminine-marked a Londra” 
“Giulio took a picture of a tower that looked old in London”). 
Alternatively, for SV agreement, the presence of a subject creates a 
much stronger expectation that a verb phrase will follow, satisfying the 
minimal structure needed, SV(O), for sentence building (e.g., 
Chomsky, 1957, 1995). It is, therefore, possible that markedness 
influences agreement processing in different ways, as in being sensitive 
to the predictability of the dependency and the nature of the 
computation itself (Dillon et al., 2013).

One could claim that the parser might have extracted feature 
information faster and more easily from the personal pronoun Io “I-1st-

person” than from the lexical DPs (la ballerina “the dancer-3r-person”), 
which were longer in terms of length and they might have activated 
other lexical information slowing down the processing of agreement. 
The issue of length might potentially explain the effect in the SPRT, 
but it would not have any weight in the GJT, where results pointed in 
the same direction, i.e., higher accuracy with 1st-person subjects. It is 
worth mentioning that the lexical DPs were not controlled in terms of 
lexical frequency, thus we cannot exclude the possibility that some of 
the DPs chosen might not have been known to the HSs. Some studies 
have shown that lexical frequency is a conditioning factor for 
processing mechanisms (e.g., Neville et al., 1992; Kutas et al., 2006), 
that is, less frequent words tend to slow down processing. One 
possibility here is that any unfamiliar DPs might have slowed down 
reading and influenced accuracy. However, while this could hold for 
HSs, it is unlikely to explain why homeland speakers also slowed down 
for lexical DP subjects given that it is unlikely any were unknown to 
them. Furthermore, considering that accuracy in the comprehension 
questions was very high (90% for 1st-person marked subjects and 85% 
for 3rd-person unmarked subjects), we are confident that the effects 
of markedness reported were not related to differences in 
lexical frequency.

Therefore, with respect to our first research question concerning 
whether or how markedness impacts SV agreement in HSs and 
homeland speakers of Italian, we  see clear evidence that for the 
domain of verbal agreement, markedness mattered for both HSs and 
homeland speakers, suggesting that SV person agreement resolution 
in Italian is affected by the markedness status of the subject.

Our second research question sought to explore the effects of 
proficiency and extra-linguistic factors on the processing of SV 
agreement related to potential individual differences among the HSs. 
Similar to Di Pisa et al. (2022), a robust effect of proficiency was found 
to be a significant predictor of accuracy and RTs consistent with other 
previous studies (i.e., Bianchi, 2013; Kupisch et  al., 2013). More 
specifically, we  found that proficiency modulated the effect of 
markedness in terms of RTs (faster) and accuracy (higher); thus, with 
higher proficiency in the HL, HSs are more sensitive to the distinction 
between marked vs. unmarked persons. It should be noted that the 
DIALANG test used to assess proficiency was a measure of lexical 
knowledge, which provides only one dimension of an individual’s 
language proficiency. However, previous research has shown that lexical 
proficiency is a reliable measure in assessing overall language proficiency 
(Alderson, 2005) and positive correlations between HSs’ lexical 
knowledge and overall HL proficiency (i.e., Daller et al., 2003; Lloyd-
Smith et  al., 2019) have emphasized the importance of the lexical 
dimension in understanding language skills in HSs. Regarding the effect 
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of HL use in the home and different social contexts, results from the GJT 
align with Di Pisa et  al. (2022) and other research (Bianchi, 2013) 
showing that HL use plays a major role during the processing of 
agreement. More specifically, the present findings highlight that higher 
use and exposure to the HL at home and in social contexts result in 
smaller differences in accuracy between 1st-person marked and 
3rd-person unmarked in the ungrammatical conditions. In contrast with 
our previous study where there was no effect of HL use in the SPRT, for 
verbal agreement our results showed an increase in RTs related to more 
use of the HL in the home and different social contexts for the 
ungrammatical conditions and for 3rd-person unmarked subjects. These 
findings might be surprising at first consideration since they seem to 
suggest that verbal agreement is affected negatively by more HL use/
exposure. However, it could be the case that these results relate to reading 
effects in general or to our claims that HSs are particularly sensitive to 
morphological defaults (Di Pisa et al., 2022; Luque et al., 2023). That is, 
the more they use the language, the more they are aware of these 
morphological exponents. Regardless of what precisely explains 
directionality here, we can still observe a distinction between marked 
and unmarked. This sensitivity to morphology seems to be heightened 
for verbal agreement compared to nominal agreement, again a pattern 
that offers further evidence, this time from the HS performance, that 
distinct phi-features have different degrees of cognitive strength. Finally, 
in contrast to Di Pisa et al. (2022) where we found no effect of AoO of 
bilingualism on gender agreement, in the present study, results showed 
that sequential HSs were faster at reading 1st-person marked than 
3rd-person unmarked conditions and they were more accurate in 
detecting ungrammaticality with 1st-person marked subjects. These 
effects were not found for the simultaneous HSs. These observations are 
in line with previous research on agreement (Montrul, 2008; Keating, 
2022) showing that sequential HSs can be more accurate and show 
higher sensitivity to markedness than simultaneous HSs and suggests 
that AoO of bilingualism can affect grammatical processing in HSs who 
otherwise process agreement and have the same mental representations 
as their homeland peers. The fact that we found no effect of AoO for 
gender agreement would follow from gender being a structure acquired 
very early in Italian and relying more on the lexicon, whereas SV 
agreement relies more on syntactic rules that take longer to be acquired, 
and therefore, some effects of AoO can manifest themself in verbal 
agreement and may persist in some form in adulthood.

Conclusion

The present study found that both HSs of Italian and homeland 
speakers’ use of markedness information during the processing of SV 
person agreement resolution was impacted by the speech participant 
status of the subject. Critically, person violations where the subject was 
the speaker (i.e., 1st-person marked) were processed at a faster pace 
and were judged more accurately than violations where the subject 
was not a speech participant (i.e., 3rd-person unmarked). These 
results were interpreted as evidence that feature activation allows the 
parser to generate stronger predictions regarding the upcoming verb 
when a marked element (i.e., 1st-person subject) is encountered (e.g., 
Nevins et al., 2007), otherwise, processing is costly and accuracy in 
detecting the violation decreases. Future studies should examine the 
same matter and compare the two agreement domains (nominal and 
verbal) in other sets of bilinguals and language combinations in order 
to draw stronger generalizations.
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This study investigates the semantic development of heritage bilingual preschool

children aged 3 to 5 who acquire Cantonese as their heritage language (HL)

at home and English as their community language (L2) in school settings. The

research examines how bilingual children organize and access their vocabulary

in two distinct languages and how their heritage language influences semantic

development in L2. We examined their performance in Word Association

Identification Task (WAID) and Word Association Task (WAT) in both languages.

Results showed that they perform similarly in WAID in both languages,

with higher accuracy in semantically unrelated conditions. The WAT results

showed that children had more syntagmatic responses in Cantonese than in

English, but had similar paradigmatic responses in both languages. Regression

analysis revealed that paradigmatic responses in Cantonese predicted children’s

English paradigmatic responses. Their English paradigmatic responses were

also associated with WAID performance in English. This study contributes

to understanding heritage bilingual children’s semantic development, with

implications for education and language support.

KEYWORDS

bilingual, heritage language, Cantonese, paradigmatic, semantic organization

1 Introduction

is study explores the semantic development of bilingual children who navigate
the complex interplay of heritage languages learned at home and a dominant
community language acquired in school settings. Semantic development is the
ongoing process by which children build and reĕne their semantic knowledge and
organization. In this study, we focus on the semantic organization of young preschool
children who learn Cantonese as their heritage language (HL) within their family
environments while later encountering English as their second language (L2) in
their early childhood education settings. Semantic organization in bilingual children
involves complex processes of storing, accessing, and organizing word meanings and
concepts in two languages (Sheng et al., 2006; Babatsouli and Ball, 2020). Previous
research has shown that bilingual children’s language experiences, particularly those
involving adult-child interactions and child-directed speech (Clark, 2008, 2017), could
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signiĕcantly inĘuence how they organize words and concepts across
their two languages (Lam and Sheng, 2020). Despite extensive
research on semantic development in heritage bilingual children
(Bialystok et al., 2010; Yim et al., 2022; Ohana and Armon-Lotem,
2023), there is a limited understanding of how young children who
are at the early stage of learning L2 organize words across two
distinct languages. e current study aims to bridge this gap by
examining young preschool heritage bilingual children aged 3 to 5,
actively acquiring Cantonese at home and English at school. is
study carries signiĕcant importance due to the unique linguistic
context of Cantonese and English, characterized by their typological
differences and a limited number of cognate words. e ĕndings
of this research have the potential to shed light on bilingual
children’s semantic development in bilingual-bicultural contexts.
In the context of children’s semantic development, vocabulary
is the foundational building block for language and is closely
associated with academic success (Carlo et al., 2004; Tong and Tong,
2022). Understanding how bilingual children organize and acquire
vocabulary across two distinct languages can provide valuable
insights into their overall semantic development. Furthermore,
the results of this study have the potential to inform educational
practices and provide essential support for bilingual children’s
language development in both their heritage language and second
language contexts.

1.1 Semantic development in heritage
bilingual children

To truly “know” a word, a child must develop a representation
that includes its phonological form and semantic characteristics.
Word acquisition in children involves several stages of development.
Initially, establishing an initial semantic representation with the
corresponding phonological representation might require only a
few exposures (Carey and Bartlett, 1978; Horst and Samuelson,
2008; Swingley, 2010). However, building a deeper and more
nuanced understanding of theword requiresmultiple exposures and
usage across various contexts (Ard and Beverly, 2004; Capone and
McGregor, 2005; Borovsky et al., 2008; Sloutsky et al., 2017). Word
learning involves gradually integrating newly acquired words from
episodic experiences into stable lexical representations (Kormi-
Nouri et al., 2003; Winocur and Moscovitch, 2011; Tartaro et al.,
2021). is process unfolds through repeated interactions with
adults, where deictic frames (e.g., gestures and descriptions) play a
crucial role in linking new words to speciĕc entities and experiences
(Clark, 2017; Clark and Kelly, 2022).

In the study of semantic development among bilingual children,
a pivotal aspect is the interactions between HL and L2 (Kan and
Kohnert, 2012). Children who acquire their HL from birth develop
not only language-speciĕc representations but also fundamental
concepts that underpin these representations. is foundational
conceptual knowledge in the HL can play a crucial role when these
children later learn a new word representation in their L2. Relevant
to our investigation is the Revised Hierarchical Model (RHM; Kroll
et al., 2010). e RHM posits that bilinguals maintain a shared
conceptual store while preserving separate linguistic systems for
each of their languages. For young bilingual children, the concepts

they learn in their HL can facilitate the acquisition of corresponding
words in their L2. e connection between the HL and L2 is
not merely lexical but conceptual, implying that understanding a
concept in one language aids in grasping its linguistic representation
in another language.

Previous research on monolingual young children suggests that
when they encounter a new word, it initially represents an episodic
experience but must undergo integration into their mental lexicon
for effective communication (Sobczak and Gaskell, 2019; Tartaro
et al., 2021). Research also showed that monolingual children
undergo a developmental transition from initially prioritizing
thematic relations, rooted in word co-occurrence patterns, to
later emphasizing taxonomic relationships based on shared
characteristics (Nelson and Nelson, 1990; Unger et al., 2016; Savic
et al., 2023). Initially, children tend to prioritize thematic relations,
connecting words like “dog” with “bone” or “bark” because of
frequent co-occurrence in their experiences. However, as they
develop, they shi toward emphasizing taxonomic relationships,
linking “dog” with “cat” based on shared characteristics as
animals. Additionally, a parallel shi, known as the syntagmatic-
paradigmatic shi, is observed in word association tasks (Nelson,
1977; Wojcik and Kandhadai, 2020). at is, children initially
may provide syntagmatic responses, connecting words based on
contextual associations. For instance, if given the word “apple,”
they might respond with “eat.” Later in development, they
exhibit paradigmatic responses, associating words based on shared
categories ormeanings. For example, “apple” could lead to responses
like “fruit” or “red,” emphasizing semantic relationships rather
than immediate context. In contrast to the thematic-taxonomic
differentiation primarily used to classify object types (i.e., nouns),
the syntagmatic–paradigmatic distinction is a broader concept
that consists of all form classes (e.g., adjectives, adverbs, nouns,
and verbs). Recent research by Wojcik and Kandhadai, 2020 has
revealed that the syntagmatic-paradigmatic shi in monolingual
children’s language development is not abrupt. Children as young
as 3 to 5 years old exhibit paradigmatic associations, where they
connect words from the same category, and this tendency becomes
more pronounced as they grow older.

In contrast to monolinguals, bilingual children’s lexical-
semantic organization is a dynamic and intricate process that
involves the development and integration of two linguistic systems.
Evidence shows that simultaneous bilingual children as young
as 30 months old develop semantic networks by forming direct
connections between concepts with related meanings within and
across languages (Jardak and Byers-Heinlein, 2019). e focus of
this study is on bilingual children who are raised in environments
where the HL is distinct from the L2 used in school and the
community. e HL is typically passed down through familial and
cultural ties, while the L2 is learned in formal educational settings
and interactions with peers. Previous research showed that bilingual
children, much like their monolingual counterparts, experience
a thematic-to-taxonomic shi in their language development
(Peña et al., 2002; Shivabasappa et al., 2019) and a syntagmatic-
paradigmatic shi in free word association tasks (WAT) where
they are prompted to respond with the ĕrst word that comes to
mind when presented with a stimulus word (e.g., dog) (Sheng
et al., 2006). However, unlike monolinguals, bilinguals could
access words from both lexicons when generating associations. For
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example, a bilingual child who speaks English and Spanish may
associate the English word “dog” with the Spanish word “perro,”
as well as with other English words such as “bone,” “bark,” and
“house.” In a study by Sheng et al. (2006), 12 Mandarin-speaking
heritage bilingual children and 12 monolingual English-speaking
children were tested using a free word association task in both
Mandarin and English. ey found that bilingual and monolingual
children displayed comparable overall performance in a word
association task. In addition, bilingual children exhibited similar
and correlated performance in HL and L2. In another study,
Sheng et al. (2013) examined syntagmatic-paradigmatic shis in
Spanish-English bilingual children (7;3–9;11) who were asked to
generate semantic responses in translation equivalent tasks. e
ĕndings revealed that while children were proĕcient in producing
syntagmatic responses (related in context), there were age-related
differences in paradigmatic responses. Older children produced
more paradigmatic responses than younger children, suggesting
a developmental shi toward developing more categorical or
meaning-based semantic connections.

Several factors contribute to the syntagmatic-paradigmatic
shi in bilingual children’s lexical-semantic development. First,
sociolinguistic factors, such as the societal status of heritage
languages and the linguistic environment within their community,
signiĕcantly impact semantic knowledge development (Li, 2006;
Hollebeke et al., 2022). Differences in language exposure could
lead to variations in word acquisition opportunities, favoring high-
frequency word acquisition in the dominant language. Second,
the cognitive skills of bilingual children, which mature over
time, affect their ability to complete semantic tasks. As children
age, their cognitive-linguistic system becomes more sophisticated,
enabling them to handle more complex language structures and
demanding tasks (Bialystok, 1999; Filippi et al., 2022). ird,
task difficulties vary depending on the speciĕc semantic task
type, with some tasks being more cognitively demanding than
others (Lam and Sheng, 2020; Wojcik and Kandhadai, 2020).
For instance, tasks involving abstract thinking and evaluating
similarities and differences pose greater cognitive challenges than
tasks that tap into well-established lexical-semantic concepts (Peña
et al., 2002; Sheng et al., 2006). Additionally, the language of
testing and the response mode can inĘuence task difficulty, with
variations in performance across different semantic task types
and languages.

1.2 The current study

is study examines the role of bilingual children’s heritage
language (HL) in shaping their semantic development in L2.
In particular, we focused on heritage bilingual preschool
children who learned Cantonese (HL) at home and were at
the early stage of learning English (community language; L2)
in school settings in the U.S. e unique linguistic contexts of
heritage bilingual children present distinctive difficulties when
it comes to expanding vocabulary knowledge and organizing
semantic concepts (Sheng, 2014; Kang and Yim, 2021). Previous
studies showed that semantic organization, which involves the

interconnections of words and concepts, plays a crucial role in
heritage bilingual children’s language development (Sheng et al.,
2013; Tong and Tong, 2022). Understanding the developmental
processes and factors that inĘuence semantic organization in
bilingual children is essential for optimizing their language
learning experiences and educational outcomes. Despite the
existing body of research on bilingualism (Pena et al., 2003;
Sheng et al., 2013), there remains a need to investigate the speciĕc
mechanisms and factors that shape semantic organization in
younger heritage bilingual children who are in the process of
expanding their HL vocabulary while encountering new words in
L2-speaking classrooms.

Built from prior research investigating school-aged
bilingual children (Sheng et al., 2006), this study examined
bilingual children’s performance in the Word Association
Task (WAT) conducted in both Cantonese (HL) and English
(L2). WAT focused on children’s semantic development,
assessing their ability to recall and generate words based
on semantic associations, revealing information about
children’s syntagmatic and paradigmatic responses in
both languages.

e WAT stimuli for school-age children in Sheng et al. (2006)
included 72 pairs of translation equivalents, evenly distributed
across adjective, noun, and verb categories. ese 72 pairs were
then divided into two lists of 36 pairs each and these lists were
administered to the participants in two parts, with each part
containing 18 words. In the experiment, each child had to provide
responses to the same word three times consecutively. We want to
point out the methodological challenges of using WAT for testing
younger preschool childrenwho have limited vocabulary in bothHL
and L2, potential language loss, and word retrieval difficulties due to
language competition (Anderson, 2012; Méndez et al., 2018). Our
preliminary data revealed that bilingual preschoolers encountered
difficulties when attempting to respond to the target word three
consecutive times, as was done in the approach used by Sheng
et al. (2006). To address this issue, we modiĕed the task, requiring
children to provide just oneword that is semantically associatedwith
the target word. Additionally, we introduced a Word Association
Identiĕcation Task (WAID) designed for young heritage bilingual
children in the early stages of L2 acquisition. WAID assessed their
ability to identify word relationships by requiring them to point to
images that are semantically related to each other. Incorporating
both WAID and WAT in both receptive and expressive modalities
allowed for a more comprehensive examination of children’s
semantic organization, administered in both HL and L2. e
research questions guiding this study are as follows:

1. How do heritage bilingual preschool children identify
semantically-related words in Cantonese and English,
considering the presence of two levels of distractors in WAID?

2. In WAT, how do syntagmatic and paradigmatic responses in HL
and L2 vary among heritage bilingual preschool children? Does
age affect heritage bilingual preschool children’s paradigmatic
responses in HL & L2?

3. In WAT, are preschool children’s paradigmatic responses in their
L2 associated with their paradigmatic responses in HL?
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4. In WAT, are preschool children’s preschool children’s
paradigmatic responses in their L2 related to their
WAID performance?

2 Materials and methods

2.1 Participants

Participants were 42 typically-developing preschool children
(25 girls and 17 boys), aged between 3;1 and 5;9 (mean age =

4;6, SD = 0;6). ese children learned Cantonese (HL) at home
and started to learn English (L2) in school settings in the US.
ese children were recruited from a Head Start program, which
is an early childhood education program in the United States that
promotes school readiness for children from low-income families.
e majority of teachers in the Head Start program were Ęuent in
both English and Cantonese. Recruiting participants from a Head
Start program allowed for the inclusion of children with similar
experiences of acquiring English in a school setting. At the time of
testing, participants had stronger skills in Cantonese. To be eligible
for this study, participants must use Cantonese at home for more
than 80% of the time, as reported by their parents. Additionally, to
ensure a relatively homogeneous group of participants, we selected
children who, according to parental reports, demonstrated greater
proĕciency in their HL at the time of testing. On average, the
participants attended the school for 10.2 months (SD = 7.2). In
addition, we collected language samples in Cantonese and English
using a wordless book, “Frog where are you?” (Mayer, 2003). e
English language samples showed that, on average, children’s Mean
Length of Utterance (MLU) was 3.36 (SD= 1.4), and their Number
of Different Words (NDW) was 36.14 (SD = 16.6). In contrast,
the Cantonese language samples revealed that children’s average
MLU was 5.65 (SD = 1.52), and their NDW was 62.3 (SD =

14.9). Children had signiĕcantly longer MLU in Cantonese than in
English, F(1, 42) = 75.58, p < 0.001, and had higher lexical diversity
in Cantonese than in English, F(1, 42) = 85.11, p < 0.001.

2.2 Word association tasks

Two word association tasks—word association identiĕcation
task (WAID) and word association task (WAT)—were used
to examine the semantic knowledge in Cantonese (HL) and
English (L2). ese tasks were counterbalanced, with half of
the participants starting with WAID and the other half with
WAT. For both tasks, participants were tested in a quiet room,
and these assessments were conducted in Cantonese and English
by trained Cantonese-English bilingual research assistants. e
order in which these languages were presented for each task
was counterbalanced.

2.2.1 Word association identification task
e task consists of 60 items in two different conditions, each

presenting a different distractor type to the child (see examples

in Appendix A). ese items were chosen randomly from a range
of children’s books within the school, and they were veriĕed
by teachers to ensure that the words and pictures aligned with
children’s experiences and cultural backgrounds. Moreover, to
further examine the selected items, we conducted a pilot study with
10 bilingual preschool children (mean age: 3 years 5 months, SD: 7
months) who did not participate in themain study. In the format of a
receptive vocabulary test, we presented each item along with 3 other
pictures. Each child was asked to point to each item thatmatched the
name they heard in Cantonese. e pilot study revealed a range of
97 to 100% identiĕcation rate, suggesting the items were appropriate
for this age group.

ere were two conditions: (1) Distractor Semantically
Unrelated (DU; 40 items) and (2) Distractor Related to the Target
(DR: 20 items). In each condition, the child was presented with
three images and was instructed to point to two images that were
semantically related. For the DU condition, two images were
the target pair, chosen to be semantically related (e.g., an orange
and an apple), while the third image was not associated with the
target pair (e.g., a pencil). For the DR condition, the distractor
was semantically related to the target pair but from a different
subcategory within the same broader category (e.g., a hotdog). e
decision to use 40 items in the DU condition and 20 items in the
DR condition was based on a consideration of both task difficulty
and participant fatigue. e DR condition was expected to be more
challenging due to the presence of semantically related distractors.
Pilot data indicated that children took longer to respond and made
more errors in the DR condition compared to the DU condition.
Using fewer items in the DR condition allows for a more sensitive
measure of children’s performance on this more difficult task while
minimizing fatigue and maintaining engagement. Additionally,
presenting too many items, especially in the more demanding DR
condition, could lead to decreased motivation in children. Limiting
the DR condition helps to ensure that children remain engaged and
focused throughout the experiment.

eWAIDadministration involved an initial phase inwhich two
trial items were presented. In this phase, the examiner presented
each trial item without explicitly labeling it and said, “I am going
to show you some pictures; please point to the two pictures that
are related to each other.” During these trial items, examiners were
allowed to demonstrate how to correctly point to the two pictures for
each trial item, ensuring that the children understood the task before
proceeding to the test items. Subsequently, in the testing phase, the
examiner presented each test item without providing any verbal
labels and repeated the same instruction as in the trial phase. No
additional prompts or hints were provided. If a child did not provide
a response, the examiner proceeded to the next item.

One point was awarded if the child’s response was correct, and
no points were given if the response was incorrect. Furthermore, we
calculated each child’s scores as percentages in each condition and
language for analysis. ese scores were derived from performance
over 40 items in the DU condition and 20 in the DR condition.
To ensure reliability, another research assistant, proĕcient in
Cantonese and English, was present when the primary research
assistant conducted assessments for 10 children in English and
10 in Cantonese. e scores provided by both research assistants
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were then analyzed to assess inter-rater reliability. e agreements
between the two coders were 100% for Cantonese and 100%
for English.

2.2.2 Word association task
e Word Association Task (WAT; 20 items) was adapted

from previous studies (e.g., Sheng et al., 2006). Previous studies
using WAT included nouns, adjectives, and verbs; the WAT in
this study primarily focused on common objects (nouns). e
rationale for using nouns rather than verbs or adjectives in this
study was tomaintain consistency in the types of stimuli used across
WAT and WAID. is consistency ensures that any differences in
performance were not related to word categories (nouns, adjectives,
or verbs), reducing the potential confounding effect of word type on
children’s performance.

e WAT (20 items) required children to say a word related
to the presented picture (see examples in Appendix A). ese
items were randomly selected from various children’s books
available at the school. Teachers conĕrmed their alignment with
children’s experiences and cultural backgrounds. is task assessed
the children’s ability to retrieve and generate words based on
semantic associations. e word association task was conducted
with Cantonese-English bilingual children on two separate days,
with the order of test languages counterbalanced. Different from
Sheng et al. (2006), the stimuli included 20 pairs of English and
Cantonese translation equivalents of nouns, carefully selected based
on common categories such as animals, food, household items,
body parts, and clothing. Moreover, to further examine the selected
items, we asked 10 bilingual preschool children (mean age: 3 years
5 months, SD: 7 months) to name the 20 pictures. ese children
were able to name 92%−100% of the items, suggesting the items
were appropriate for this age group.

e task started with an example and two trial items.
e examiner began by showing a picture and introducing the
example item, which was “dog,” to ensure that the participants
understood the task. During this process, the examiner provided
both syntagmatic and paradigmatic word associations. In other
words, the examiner displayed the picture and stated “dog,” followed
by an illustrative explanation that highlighted the association of
“dog” with “bark” and alsomentioned that “dog” could be associated
with “cat”. en, the participant was given a brief practice using two
trial items, “car” and “cake.” Children were instructed to provide
words related to the target noun. If the child did not spontaneously
produce such responses during practice, the examiner provided a
model (e.g., “car goes with truck”). e examiner moved to the
next items if the participant did not respond within 15 seconds or
indicated he/she did not know.

Participants’ response to each item was coded by trained
research assistants proĕcient in Cantonese and/or English. It was
uncommon for our participants to provide multiple responses. In
cases where a child uttered more than one response, only the ĕrst
response was coded. e response for each item was scored as either
1 (correct) or 0 (error) based on the accuracy of the participant’s
response. Furthermore, we categorized correct responses into
two types: paradigmatic and syntagmatic. Paradigmatic responses
indicate a categorical association with the presented picture. For

instance, if the target picture is “rice,” a paradigmatic responsemight
be “food.” In contrast, syntagmatic responses reveal a functional or
descriptive relationship with the presented picture. For example, a
syntagmatic response for the target picture “rice” could be “eat.”
Errors include no responses, “don’t know” indications, repetitions of
stimuli or previous responses, responses with unrelated words (e.g.,
“tiger-banana”), and non-words (e.g., “tiger-Ęib”). Furthermore, we
calculated each child’s paradigmatic and syntagmatic responses as
percentages for comparative analysis. For instance, if a child had
eight responses categorized as paradigmatic and 10 as syntagmatic,
the percentages would be 40% for paradigmatic (8/20) and 50% for
syntagmatic (10/20).

In addition, we coded language-switching responses that were
semantically correct but in the wrong language (e.g., Cantonese
words in the English condition). Initially, our original plan was
to code only code-switched words [e.g., “⻝” (sik6) meaning
“eat” for the stimulus “rice” in the English condition]. However,
we discovered that many participants responded with language-
switching at the sentence and phrase levels during the coding
process. For instance, when presented with ’rice’ in the English
condition, many participants would respond in Cantonese with
“我哋⻝飯” (i.e., “we eat rice”). Consequently, we categorized these
responses as language-switching at the sentence or phrase level,
in addition to language-switching at the word level. e language-
switching responses were not included as correct responses in the
primary analysis.

Another trained research assistant Ęuent in Cantonese and/or
English performed the initial data coding. Subsequently, a second
research assistant, also proĕcient in both languages, randomly chose
10 samples in English and 10 samples in Cantonese and carried out
independent coding. When comparing each point individually, the
agreement between their coding averaged 91.5% for English and
ranged from 85% to 98%. In the case of Cantonese, the average
agreement was 92%, with a range between 92% and 99%.

3 Results

Participants’ performance for the WAID and WAT tasks are
summarized in Table 1.

3.1 Word association identification task

As shown in Table 1, participants, on average, correctly
identiĕed 78% of the items with semantically unrelated distractors
in Cantonese and English. Additionally, they identiĕed 68% of the
target pairs in Cantonese and 65% in English when the distractors
were semantically related to the target pairs. Table 1 summarizes the
percentage correct of participants’ performance for the distractor-
unrelated (40 items) and distractor-related (20 items) conditions.

A linear mixed model was used to examine children’s WAID
performance. Participant and Age (in months) were treated as
random effects to account for individual variability, while WAID
Condition (DR vs. DU), Language (HL vs. L2), and the interaction
between Condition and Language were included as ĕxed effects to
investigate their impact on WAID scores. e Akaike Information
Criterion (AIC) was−170.733, indicating a good ĕt for the data.
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TABLE 1 Word association identification task (WAID) and word association task (WAT) in Cantonese and English.

Cantonese (HL) English (L2)

Mean (SD) Range Mean (SD) Range

Word association identification task

Distractor unrelated (DU) 78% (19%) 25%−97.5% 78% (19%) 22.5%−100%

Distractor related (DR) 68% (14%) 25%−95% 65% (0.16%) 15%−95%

Word Association Task

Paradigmatic 33% (22%) 5%−85% 28.45% (30.65%) 0 % – 100%

Syntagmatic 65% (22%) 15%−95% 30.12 % (30.1%) 0%−90%

Errors 1.6% (3%) 0 %−10% 28.2% (26.8%) 0%−100%

Language-switching HL to L2 L2 to HL

- In sentences/phrases 0 0 13.21% (22.5%) 0 – 95%

- In words 0.6% (2%) 0 %−5% 0 0

Results showed that participant (β = 0.02, SE= 0.01, p < 0.001) and
age (β = 0.001, SE = 0.00, p < 0.001) were signiĕcant, suggesting
WAID scores varied substantially across individuals and age (in
months). ere was a signiĕcant difference between the DR and DU
conditions (β = 0.001, SE = 0.00, t = 6.4, p < 0.001), suggesting
participants exhibited lower WAID scores in the DR condition than
in the DU condition. However, there was no signiĕcant difference
between the two languages in children’s WAID scores (β = 0.01, SE
= 0.01, t = 0.55, p > 0.05), suggesting children correctly identiĕed
a similar number of pairs in both languages. e Condition x
Language interaction did not reach signiĕcance (β = 0.01, SE =

0.01, t = 0.68, p > 0.05), suggesting, the difference in WAID scores
between theDR andDU conditions remained consistent across both
HL and L2 languages.

3.2 Word association task

Table 1 displays the combined percentages of semantic
responses (including paradigmatic and syntagmatic) in Cantonese
and English. In the Cantonese condition, participants produced
33% paradigmatic response and 65% syntagmatic response. In the
English condition, participants produced 28.45% paradigmatic
responses and 30.12% syntagmatic responses. Paired t-tests showed
that they had more English errors than Cantonese (t(41) = 5.86, p
< 0.001). ey also had more sentence/phrase level of language-
switching in the English language condition than in Cantonese
(t(41) = 4.12, p < 0.001).

A linear mixed model was used to examine children’s WAT
performance. Participant and Age (in months) were treated as
random effects to account for individual variability, while WAT
Response Type (paradigmatic vs. syntagmatic), Language (HL vs.
L2), and the interaction between Response Type and Language were
included as ĕxed effects to investigate their impact on WAT scores.
eAICwas 45.96, indicating a good ĕt for the data. Results showed
that Participant (β = 0.00, SE = 0.00, p > 0.05) and Age (β =

0.00, SE= 1.16, p > 0.05) were not signiĕcant, suggesting individual
and age-related differences may play a less prominent role in WAT

performance. Results also showed that Language was signiĕcant (β
= 0.08, SE = 0.02, p < 0.001), suggesting that children produced
more responses in the Cantonese condition than in the English
condition. ResponseTypewas signiĕcant (β =−0.06, SE= 0.02, p<

0.01), suggesting children produced fewer paradigmatic responses
than syntagmatic responses. In addition, the Response Type x
Language interaction also reached signiĕcance (β = −0.06, SE =

0.02, p < 0.01). Participants produced more syntagmatic responses
in the Cantonese condition, while there was such difference in the
English condition.

3.3 Relationships between NDW, WAID,
and WAT

In our analytical approach to examining the relationships
between children’s existing language skills, WAID (related
and unrelated distractor conditions in HL and L2), and WAT
(paradigmatic and syntagmatic aspects in HL and L2), we
conducted a two-step analysis. e correlation results served as
a foundation for our subsequent regression analysis. Firstly, we
explored the connection between NDW (Number of Different
Words) and MLU (Mean Length of Utterance) for each language,
considering these variables as indicators of children’s existing
language skills. Our preliminary examination revealed a signiĕcant
correlation between MLU and NDW in both Cantonese and
English (Cantonese: r = 0.46, p < 0.001; English: r = 0.68, p <

0.001), consistent with previous studies (Kohnert et al., 2010). It is
important to note that the inclusion of highly correlated predictors
(e.g., MLU and NDW) in the regression model could lead to
multicollinearity and could affect the reliability and interpretability
of the results (Montgomery et al., 2012). To avoid this issue, we
chose to focus on NDW as it primarily captures lexical diversity
and has a closer connection to word-level semantics, aligning better
with our research goals. Secondly, Pearson correlation analysis was
used to explore the relationships across the WAID (related and
unrelated distractor conditions in HL and L2), WAT (paradigmatic
and syntagmatic in HL and L2) as well as NDW in HL and L2.
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TABLE 2 Relationships between age, lexical diversity, WAID, and WAT results.

1 2 3 4 5 6 7 8 9 10

1. Age (in months) – – – – – – – – – –

2. L2 NDW −0.26 – – – – – – – – –

3. HL NDW −0.21 0.28 – – – – – – – –

4. L2 Unrelated Distractor 0.39∗∗ −0.37∗ −0.18 – – – – – – –

5. L2 Related Distractor −0.01 −0.26 −0.06 0.49∗∗ – – – – – –

6. HL Unrelated Distractor 0.38∗ −0.37∗ −0.22 0.8∗∗ 0.26 – – – – –

7. HL Related Distractor 0.11 −0.12 −0.10 0.28 0.36∗ 0.57∗∗ – – – –

8. L2 Paradigmatic −0.19 0.4∗∗ 0.23 −0.34∗ 0.06 −0.27 −0.02 – – –

9. HL Paradigmatic −0.11 0.49∗∗ 0.25 −0.33∗ −0.27 −0.17 −0.09 0.75∗∗ – –

10. L2 Syntagmatic −0.04 −0.37∗ −0.12 0.17 0.21 0.04 0.03 −0.6∗∗ −0.76∗∗ –

11. HL Syntagmatic 0.08 −0.47∗∗ −0.23 0.29 0.26 0.14 0.07 −0.74∗∗ −0.99∗∗ 0.79∗∗

NDW, number of different words. All variables from WAID and WAT, including paradigmatic, syntagmatic, related, and unrelated distractor conditions, were percent correct. ∗ < 0.05, ∗∗ < 0.01,
∗∗∗ < 0.001.

Table 2 summarizes the results. ere were signiĕcant
correlations within each WAID and WAT. Of interest in this study
was the positive correlation between paradigmatic percentages in
HL and L2 in the WAT (r = 0.75, p < 0.01), indicating that children
who produced more paradigmatic responses in HL also produced
more paradigmatic responses in L2. Additionally, NDW in English
was positively correlated with the paradigmatic responses in HL
and L2 (r = 0.4, p < 0.01, and r = 0.49, p < 01, respectively).

Given the complex relationships between different language
measures and age revealed in the correlation matrix, a backward
regression model was used to analyze children’s paradigmatic
responses in English (Montgomery et al., 2012). e predictors
entered into the model include age (in months), NDW in
Cantonese and English, the WAID percent correct in DR and
DU conditions in both languages, the Paradigmatic percentage
in Cantonese, and the Syntagmatic percentage in Cantonese
and English. During backward elimination, variables with a
probability of F-to-remove greater than or equal to 0.1 were
automatically excluded from the model. e elimination process
ended when none of the remaining variables met the removal
criterion (p < 0.1). is method allowed for a Ęexible, data-driven
exploration of potential predictors while mitigating the risk of
model overĕtting. By stepwise removal of statistically insigniĕcant
variables, the backward regression ensured a parsimonious
model focused only on the most relevant factors inĘuencing
paradigmatic responses.

Table 3 presents the key statistics from the backward regression
models. e change in R² across the backward regression models
reveals a gradual reĕnement of the key predictors explaining
children’s paradigmatic responses in English. Starting with an initial
R² of 0.71 in Model 1, each removal of statistically insigniĕcant
variables led to a small decrease in explained variance. In the
ĕnal model, three key predictors, Cantonese Paradigmatic, English-
unrelated distractor, and English related distractor, retains a
substantial R² of 0.7. e results demonstrate that these core factors
capture almost as much variance as the more complex initial model.
e results suggest that while some initially included predictors

TABLE 3 Summary of the backward regression models.

Model R R2 SE F p

1 0.84 0.71 0.19 7.59 <0.001

2 0.84 0.71 0.19 8.71 <0.001

3 0.84 0.71 0.19 10.10 <0.001

4 0.84 0.71 0.18 11.89 <0.001

5 0.84 0.71 0.18 14.25 <0.001

6 0.84 0.71 0.18 17.55 <0.001

7 0.84 0.71 0.18 22.20 <0.001

8 0.84 0.70 0.18 29.71 <0.001

provided minor contributions, the ĕnal model efficiently explains
the majority of variance.

Cantonese Paradigmatic in WAT, English unrelated distractor
(DU), and English related distractor (DR) conditions were
signiĕcant in the ĕnal model (see all models in Appendix B).
e model showed that age was not a signiĕcant predictor.
However, children’s paradigmatic response in Cantonese was
the strongest predictor of children’s paradigmatic responses in
English (β = 1.1, SE = 0.14, t = 8.11, p < 0.001). Holding all
other variables constant, a one-unit rise in Cantonese paradigmatic
percentage points corresponds to a 1.1-unit increase in the child’s
English paradigmatic percentage points. In addition, children’s
performance on the related distractor condition of the WAID in
English predicted their paradigmatic responses in English (β =

0.82, SE = 0.2, t = 4.04, p < 0.001), suggesting that when children
performed better in the DR condition, it was associated with higher
paradigmatic responses in English. In contrast, their performance
on the unrelated distractor condition of the WAID in English was
negatively associated with their paradigmatic percentage in English
(β = −0.49, SE = 0.17, t = −2.82, p < 0.01), suggesting that
children’s strong performance in the DU condition in English was
linked to lower paradigmatic responses in English.
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4 Discussion

is study explores the impact of heritage language on the
semantic development of bilingual preschool children, speciĕcally
those learning Cantonese (HL) at home while acquiring English
(L2) at school in the U.S. Our study builds upon prior research
that underscores the pivotal role of semantic organization in
the language development of these heritage bilingual children
(e.g., Sheng et al., 2013). In this study, we recruited 42 typically-
developing preschool children (mean age = 4;6, SD = 0;6)
who had been exposed to L2 in school for an average of 10.2
months (SD = 7.2). is study utilized two word association
tasks to assess semantic organization in HL and L2. Two semantic
tasks were used to examine children’s semantic knowledge: e
Word Association Identiĕcation Task (WAID) and the Word
Association Task (WAT). ere are several important ĕndings
from this study. First, in the WAID, participants showed an
average accuracy of 78% in identifying items with semantically
unrelated distractors in Cantonese and English. However, their
accuracy dropped to 68% in Cantonese and 65% in English when
the distractors were semantically related to the target pairs. e
distractor-related condition was found to be more challenging due
to the inĘuence of semantic associations between the distractors
and the targets. Second, in the WAT, participants had some
paradigmatic responses in both languages. As expected, they did
not demonstrate a syntagmatic-paradigmatic shi. In contrast to
the absence of a language effect in WAID, participants produced
more syntagmatic responses than paradigmatic responses in the
Cantonese condition, while there was no such difference in the
English condition. Additionally, there were signiĕcantlymore errors
and instances of sentence/phrase-level language-switching when
responding in English compared to Cantonese. irdly, there was
a relationship between children’s semantic knowledge measured
by WAID and WAT. Notably, the paradigmatic percentage
in Cantonese primarily predicted children’s paradigmatic
responses in English. e related distractor condition of WAID
in English also predicted participants’ paradigmatic percentage
in English. However, it was negatively associated with their
performance in the unrelated distractor condition of the WAID
in English.

4.1 Semantic organization in bilingual
preschool children

e current study reveals the complexity of children’s semantic
organization in HL and L2, as measured in two word association
tasks. In the WAID, the correct response involves multiple cognitive
processes. Firstly, participants must recognize the words associated
with the presented images. Subsequently, they must discriminate
between the correct target words and a distractor word, taking
into account semantic relationships for differentiation. Finally,
a decision-making process ensues, guiding them to select the
correct response based on the semantic association between the
target words and the distractor. e WAID results showed that
heritage bilingual children identiĕed a similar number of items

in both languages despite having stronger Cantonese skills at
the time of testing, and older children tended to perform better
than younger children. e ĕndings are consistent with the
results in Peña et al. (2002), in which Spanish-English bilingual
children performed similarly on a taxonomic word generation task
in both Spanish and English, and older children demonstrated
enhanced proĕciency in generating taxonomic responses. However,
the decrease in accuracy to 68% in Cantonese and 65% in
English when faced with semantically related distractors suggests
the inĘuence of semantic associations between words in both
languages. e ĕndings indicate that bilingual children at this
stage of development may face some challenges in differentiating
between closely related concepts in their heritage language and
second language, which is a critical aspect of their semantic
development. e lack of signiĕcant differences in WAID scores
between Cantonese and English in the condition with semantically
related distractors (DR) suggests that at this early stage of language
development, bilingual children may rely on their cognitive and
conceptual abilities to navigate semantic associations, leading to
similar performance across both languages. As they continue to
develop their language skills, differences in semantic organization
between their heritage language and second language may become
more apparent. Future longitudinal studies are needed to verify
the hypothesis.

Unlike the WAID task, the WAT task engages a different set
of cognitive processes. Initially, bilingual children retrieve the
target word prompted by the examiner and proceed to discern
the meaning of the target word. en, they select and produce
the word most closely associated with the word they heard in the
correct language (Costa et al., 2006; Abutalebi and Green, 2008).
As children accumulate more experience with both languages, it is
anticipated that their performance in the WAT task will improve
(Peña et al., 2002; Sheng et al., 2013). Of interest in this study are the
paradigmatic responses because they provide insights into semantic
organization. e WAT results showed that our participants, who
had more Cantonese experiences, had more syntagmatic responses
than paradigmatic in the Cantonese condition while produced
similar number of paradigmatic responses in both languages. One
explanation for the higher occurrence of syntagmatic responses
in Cantonese compared to English can be attributed to children’s
experiences in HL and L2. As shown in previous studies (e.g.,
Ard and Beverly, 2004), learning a new word requires multiple
exposures across various situations. ese experiences in word
learning serve to strengthen the representation of the new word,
facilitating its integration with other words that exhibit similar
semantic characteristics. In our study, our participants were exposed
to Cantonese from birth and began learning English in school
settings. As a result, they encountered Cantonese words much more
frequently and applied them in in a broader array of situations
compared to English. Our data showed that they were more
inclined to produce syntagmatic responses in Cantonese, reĘecting
their extensive exposure and familiarity with the language and
cultural relevance. In contrast, participants were still acquiring
vocabulary in L2 and may not have the same rich experience in
L2 to generate syntagmatic associations which are associate with
experiences. eir limited experiences in L2 might limit their
ability to generate syntagmatic associations based on experiences
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in L2 contexts. Regarding the comparable number of paradigmatic
responses across languages, one explanation could be attributed
to cross-linguistic inĘuence on their semantic processing (Kroll
et al., 2010). e shared conceptual knowledge may facilitate
the use of similar semantic organization strategies across both
language conditions duringWAT. Further research, utilizing a larger
sample and a longitudinal design, is necessary to conĕrm this
hypothesis and gain a deeper understanding of bilingual language
processing dynamics.

e WAT results did not show a syntagmatic-paradigmatic
shi, in contrast to previous studies that examined older school-
aged children (Sheng et al., 2006, 2013). e absence of a
syntagmatic-paradigmatic shi is not surprising, as previous
research has demonstrated that monolingual children typically
begin to produce more paradigmatic responses at around the
ages of 6 to 9 years old (Sloutsky et al., 2017). While there is
evidence indicating that heritage bilingual children may have
an advantage in producing paradigmatic responses, this shi
typically does not occur until aer preschool age (Sheng et al.,
2006). Another explanation may be related to methodological
differences. Unlike previous studies that included nouns,
adjectives, and verbs in their WAT stimuli, our study speciĕcally
concentrated on nouns. is methodological difference could
have inĘuenced the nature of semantic associations elicited
from the participants. Nouns, primarily representing concrete
objects, may inherently lead to more syntagmatic responses,
given their immediate contextual associations. Other unexplored
factors, such as task difficulty and cultural inĘuence, could
also contribute to children’s paradigmatic responses. Further
research is needed to examine the factors inĘuencing the
development of the syntagmatic-paradigmatic shi in bilingual
preschool children.

Another important ĕnding from WAT results is the instances
of language-switching, indicating their natural inclination to
switch between languages. In contrast to the older bilingual
children in Sheng et al. (2006), our preschool participants did
not typically seek permission or explicitly express their lack of
knowledge regarding speciĕc English words. At the word level,
we found that instances of language-switching were relatively
rare. Speciĕcally, bilingual children displayed a preference for
maintaining language consistency when selecting individual words.
Switching from Cantonese to English at this level occurred in
only 0.6% of cases while switching from English to Cantonese
was virtually non-existent at 0%. e results suggest that bilingual
children predominantly relied on words from their stronger
language to convey speciĕc concepts when needed. However,
sentence and phrase-level language-switching accounted for
13.2% of responses from English to Cantonese while 0% from
Cantonese to English. For instance, when presented with an
English word like “rice,” some children effortlessly transitioned
to Cantonese sentences such as “我哋⻝飯” (i.e., “we eat rice”).
One possible explanation is their inclination to utilize Cantonese
to express their thoughts. e language-switching instances
suggest that young bilingual learners utilize sentences and phrases
from their stronger language (i.e., Cantonese) to express ideas
when confronted with vocabulary challenges in their weaker
language (i.e., English).

4.2 Within- and crosslinguistic associations
in the word association tasks

e results of this study revealed complex within- and
crosslinguistic associations between the two association tasks
(WAID and WAT). One key ĕnding of our study is the association
between the WAT paradigmatic responses in Cantonese and
English. is ĕnding suggests that how bilingual children organize
their knowledge of Cantonese words inĘuences how they organize
their knowledge of English words. e Revised Hierarchical Model
(RHM) posits that bilingual children have a shared conceptual store
for both languages (Kroll et al., 2010).e crosslinguistic association
in paradigmatic responses suggests that the representations of
words in a bilingual child’s heritage language (HL) can inĘuence
their representations of words in their second language (L2). One
explanation is that the heritage bilingual participants in this study
could generate paradigmatic responses in English because they
already had a strong understanding of the underlying concepts
associated with those words in Cantonese. It is also plausible that
how bilingual children organize their knowledge of Cantonese
words appears to have a direct inĘuence on how they organize
their knowledge of English words. While it is important to note
that no two languages possess identical semantic structures, the
presence of a shared conceptual store suggests that the cognitive
representation of words in one language can signiĕcantly impact the
organization and understanding of words in the other language.is
ĕnding offers valuable insights into the complex interplay between
bilingualism and semantic organization.

Another interesting ĕnding is the complex relationships
between children’s performance in the WAID and the WAT
in English. Speciĕcally, we observed both positive and negative
within-language relationships. On the one hand, there was a positive
association between children’s performance in WAID with related
distractors and their ability to provide paradigmatic responses in
WAT in English. is relationship suggests that children who excel
at suppressing interference from related distractors (DR) in WAID
also tend to perform better at making paradigmatic connections
in WAT. is positive relationship can be attributed to the shared
cognitive processes involved in both tasks. In both WAID and
WAT, children need to access their semantic networks and establish
connections between related words. When children are adept at
suppressing interference from related distractors in WAID, they
demonstrate proĕciency in focusing on the target pair, which
aligns with the demands of WAT that require a certain level of
concentration on the target word. On the other hand, we also found
a negative relationship between children’s performance in WAID
with unrelated distractors and their paradigmatic responses inWAT
in English. In the DU condition of WAID, children are required
to discern the two semantically related pictures among a set of
three, while WAT necessitates the Ęexibility to shi across related
concepts within the same category, reĘecting a cognitive inclination
toward Ęexible exploration. Results showed that children who
excelled in the condition with unrelated distractors in WAID may
encounter challenges when generating paradigmatic responses in
WAT. From a cognitive processing perspective, this ĕnding may
be inĘuenced by various factors, including the children’s prior
experience with the English language and the potential competition
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between the two languages during WAT (Lam and Sheng, 2020).
It is plausible that their familiarity with Cantonese, a language in
which they have a stronger foundation, may temporarily affect their
ability to retrieve and generate semantically related words when
tested in English, leading to more errors or a lack of responses
in WAT. However, it is important to approach this interpretation
with caution, as individual factors and the dynamic interplay
between cognitive processes and language experience can vary
signiĕcantly among children. Further research with a larger sample
size is needed to establish a clear link between bilingual children’s
language experience, cognitive processing, and task performance.

4.3 Limitations

While the current study sheds light on the intricate relationship
between heritage language and second language in the semantic
development of bilingual preschool children, there are several
methodological limitations. Firstly, our sample size was relatively
small, focusing on only one group of children who learn Cantonese
as HL and English as L2. A larger and more diverse participant
pool could provide a more comprehensive understanding of the
dynamics between a semantic organization in heritage and second
languages. Secondly, participants in this study were situated in San
Francisco, a community with a substantial population of Cantonese
speakers, thus beneĕtting from robust community support.
Children residing in regions where Cantonese had less support
may yield divergent outcomes. Future research should consider
investigating community support for a more comprehensive
understanding of Cantonese-English bilingual children’s semantic
development. irdly, this research measured children’s semantic
organization using only two word association tasks (WAID and
WAT). However, no norming tests were carried out on the stimuli
in both languages to validate their suitability for the targeted
age group and cultural context despite having tested children’s
responses during the stimulus development phase. Future studies
should include a broader range of semantic tasks, and further
efforts should be made to standardize the items, particularly
for heritage languages, in order to gain a more comprehensive
understanding of semantic organization. Lastly, the study’s cross-
sectional design limited our ability to draw causal inferences
regarding the relationship between heritage language proĕciency
and semantic development in the second language. Future research
using a longitudinal design would be informative for capturing the
developmental trajectory over time.

4.4 Clinical implications

e ĕndings of this study underscore the important role played
by the heritage language in shaping semantic organization in
the second language. e interconnectedness between the two
languages carries signiĕcant clinical implications, particularly in
educational settings. Educators and speech-language professionals
working with heritage bilingual children should recognize the
valuable role of the heritage language as a scaffold for second

language learning. By acknowledging the cognitive processes
involved in this crosslinguistic interaction, educators can design
more effective strategies and interventions (e.g., coaching parents
to use HL at home) to support bilingual children’s semantic
development in both languages.
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Introduction: It has been argued that certain words can “trigger” intrasentential

code-switching. While some researchers suggest that cognates establish

triggering at the lexical level, others have argued that words that lack direct

translations are more natural stories switch. Yet to be tested experimentally is to

what extent di�erent types of lexical items influence the acceptability of mixed

utterances.

Methods: The current study investigates this methodological consideration

for code-switching research by having early US Spanish-English bilinguals (i.e.,

heritage speakers of Spanish) complete an acceptability judgment task with a 7-

point Likert scale directly comparing cognates (e.g., sopa “soup”) and culturally

specific items (e.g., pozole “traditional Mexican soup”) in otherwise identical

grammatical switched sentences (N = 24).

Results: The results showed that there was no significant e�ect of condition

(p = 0.623) suggesting that cognates and language-specific items are equally

acceptable in code-switched sentences. Indeed all conditions were rated on

average above 6.

Discussion: These findings show that in this context, judgment tasks are not

a�ected di�erently by these types of lexical items.

KEYWORDS

code-switching, Spanish, acceptability judgment tasks, heritage speakers, bilingualism,

methodology

1 Introduction

Intrasentential code-switching (CS) refers to the common bilingual practice of

incorporating elements from two or more languages within a single utterance. Decades

of research have consistently demonstrated that this linguistic phenomenon is subject

to constraints, operating according to discernible rules. That is to say, bilinguals do

not mix their languages arbitrarily, but rather there are linguistic principles that govern

it, mirroring the way monolingual speech is subject to grammatical, sociolinguistic,

and psycholinguistic factors. By examining intrasentential CS across different linguistic

contexts, scholars have been able to provide valuable insights into the systematic nature

of CS and contribute to our understanding of how multilingual speakers navigate and

integrate more than one language in their everyday lives. Despite general findings, the

specific structural patterns regarding CS can vary from study-to-study. This variation raises

methodological questions and considerations within the field of bilingualism research

when it comes to the grammatical constraints on language mixing. Of course, the diversity

in CS patterns may stem from factors such as the specific linguistic context being studied,

including both the language pair under analysis as well as the participants’ language

backgrounds. However, it is also important to carefully consider the methods employed
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in each study. It is unclear to what extent the variability in the

results is an artifact of the choices made by the researcher(s)

as opposed to actual differences in linguistic structure and/or

competence. As such, it is crucial to evaluate the methods employed

across different studies to ensure reliable and valid conclusions.

By addressing this broader methodological question of variation in

CS patterns, researchers can work toward refining and enhancing

their approaches, thereby contributing to a more comprehensive

understanding of this complex linguistic phenomenon.

With that in mind, the present study focuses on examining

different types of lexical items in an experimental Spanish-English

CS task, with a specific emphasis on heritage bilingualism in the

US. The primary objective is to shed light on the role different

types of lexical items play in CS and determine if it influences

the perceived acceptability of language mixing for this specific

bilingual population. Of particular interest here are two distinct

types of lexical items that seem to have been used to argue two

sides of the same coin regarding the bilingual lexicon: can certain

words “trigger” intrasentential CS or not? On one hand, some

research suggests that a cognate (i.e., a word that has a similar

or identical form and meaning across different languages) can

facilitate CS at the lexical level (Broersma and De Bot, 2006;

Broersma, 2009; Broersma et al., 2009; De Bot et al., 2009). This

triggering hypothesis, originally developed by Clyne (as cited in

Broersma and De Bot, 2006), posits that the overlap activates

the bilingual speaker’s other language, increasing the likelihood of

a switch. Specifically, in Broersma and De Bot’s (2006) adjusted

triggering hypothesis, they argue that “triggering takes place at the

lemma level, where the selection of a trigger word enhances the

activation of the lemmas of a non-selected language” (p. 11). In

other words, CS is tied to (and facilitated by) the fact that a specific

lexical item has other closely related items within the bilingual

lexicon. However, other research has argued that words that lack

direct translations are “more natural to switch” (González-Vilbazo

et al., 2013, p. 8), as some bilinguals have anecdotally reported

that when there is a direct translation available, the need for a

switch is nullified. From this perspective, it is when a word is

language-specific that the likelihood of a switch is increased, as the

bilingual speaker wants to express the specific connotations of the

lexical item in its original form instead of a potentially inadequate

approximation of it in their other language. Differing from the

triggering hypothesis then, here the idea is that CS is tied to (and

facilitated by) the fact that a lexical item does not have a closely

related item within the bilingual lexicon.

The current investigation targets judgment data on Spanish-

English CS stimuli, focusing on the potential impact of using

language-specific lexical items. Consider the sentences in (1).

(1) a. He’s going to serve us sopa para la cena mañana.

“He’s going to serve us soup for dinner tomorrow.”

b. He’s going to serve us pozole para la cena mañana.

“He’s going to serve us pozole for dinner tomorrow.”

Here we have two sentences that switch from English-to-

Spanish. They are almost identical, except the lexical item at the

switch point differs between the two, even though in both cases it

is the object complement. In (1a) the switch starts at sopa “soup,”

a direct cognate between Spanish and English. Compare this to

(1b), where instead the switch begins with pozole, a Spanish-specific

word that refers to a traditional Mexican soup that is typically

made with hominy and pork. The question is whether, if all other

structural components are the same, will bilingual speakers rate

one type of lexical item more favorably than the other. If cognates

are a stronger trigger for CS, we could expect (1a) to receive

more favorable acceptability ratings due to an increase in perceived

naturalness of the switch, whereas if language-specific items are

the stronger trigger, we would expect the opposite where (1b) is

considered more acceptable. Of course, if both are equally potent

triggers, we could also expect participants to rate such sentences

similarly. By taking the same exact sentences and changing the

type of lexical item at the switch point, the research design

allows for a systematic exploration of participants’ responses and

provides valuable insights into how the choice of lexical items in an

experiment may shape acceptability ratings.

Overall, the findings from this study contribute to a deeper

understanding of the intricate dynamics at play in CS and provide

valuable methodological implications for future experimental

bilingualism research. The results suggest that CS sentences with

cognates and those with language-specific items receive similarly

high (i.e., equally acceptable) ratings. We interpret these results to

show that both types of lexical items can serve as a trigger for CS,

and there is no methodological advantage to using one or the other

during acceptability judgment tasks.

2 Background

2.1 Methods in code-switching research

As Gullberg et al. (2009) state in their overview of research

techniques for studying CS, “the overarching methodological

problem regarding experimental techniques is how to study CS

without compromising the phenomenon (i.e., how to induce,

manipulate, and replicate natural CS),” (p. 21). As CS research has

grown more common in the field of linguistics, there have been

attempts to investigate the methods being employed. Recently, for

example, Jones (2023) outlines and discusses qualitative approaches

to CS research. However, the current paper sits at the other end

of the methodological spectrum, looking at quantitative data. In

particular, it continues the conversation initiated by González-

Vilbazo et al. (2013), examining the best practices in CS research

that uses experimental judgment data. Since then, several different

specific works have continued this thread, including studies on

a wide array of issues as they relate to CS, such as stimuli

modality (Koronkiewicz and Ebert, 2018), CS attitudes’ effect on

judgment ratings (Badiola et al., 2018), the use of control stimuli

(Koronkiewicz, 2019), and the value of monolingual stimuli in CS

experiments (Ebert and Koronkiewicz, 2018).

An intentionally broad overview, González-Vilbazo et al.

(2013) delve into many different methodological considerations

in the experimental study of grammatical aspects of CS. As they

detail, the use of CS data offers a unique way to advance our

understanding of linguistics, as it allows us to explore combinations

of linguistic features that may remain hidden within monolingual

datasets. They concentrate on three specific types of issues: (i)

project design, (ii) experimental procedure, and (iii) participant

selection. The current study is directly related to their first point
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regarding how to effectively design stimuli for a CS project.

In fact, it not only relates to the topic more generally, but it

directly tests one of the issues raised, which is detailed in the

following section.

2.2 Triggering code-switching

One of the central questions at the heart of research on CS

is what are the factors that contribute to the occurrence of a

switch from one language to another. In De Bot et al.’s (2009)

overview of the different sources of a switch, they emphasize that

CS is a dynamic process influenced by a variety of internal and

external factors. As they state, “there is abundant evidence for

general effects of language proficiency, interactional setting, group

affiliation, typological distance between languages, and various

other factors that affect global patterns of [CS]” (De Bot et al., 2009,

p. 85). That is to say, there is not one source of CS triggering,

but rather a myriad of interrelated sources. Nevertheless, as they

suggest, a better understanding of the many causes of a language

switch can contribute to the development of more accurate models

and theories in the field of bilingualism. The authors provide the

analogy of a grain of sand that causes an avalanche; in this line of

research, we are interested in identifying those grains of sand (i.e.,

triggers) that can provoke an avalanche (i.e., language switch).

A specific source of triggered CS that has received some

attention is the lexical item. As is common in bilingual research,

considerable attention has been paid to cognates, as they are

a uniquely bi/multilingual lexical phenomenon. When trying to

understand how and why two languages are mixed together

by a speaker, it is logical to look at where the two languages

overlap. There has been anecdotal support of cognates playing

a role in CS since Clyne’s (as cited in Broersma and De Bot,

2006) original conception of the triggering hypothesis, and it

has since been supported by more recent empirical studies.

In an analysis of a Dutch-Moroccan Arabic bilingual corpus,

Broersma and De Bot (2006) provide statistical evidence that

words that were either adjacent to or simply in the same clause

as a cognate were significantly more likely to be switched. Later,

Broersma (2009) found similar evidence when conducting an

experiment involving Dutch-English bilingual participants. The

participants completed a series of tasks that aimed to elicit CS

between the two languages. The study targeted lexical activation

and phonological facilitation as potential triggers, examining how

they influenced language selection during speech production. The

results indicated that participants were more likely to switch

languages when encountering cognate words, further confirming

that lexical activation plays a crucial role.

It is important to note, that although these previous studies

on triggering looked at elicited CS (i.e., production), this does

not mean there are disconnected from CS acceptability, which

is often assessed via a receptive task. Although the triggering

hypothesis centers on production data, it is still unknown how such

triggering may influence a bilingual’s evaluations (or judgments)

after comprehension. In essence, we have yet to understand what

information bilinguals use to evaluate CS sentences. It is precisely

this line of reasoning that leads González-Vilbazo et al. (2013) to

address lexical items as triggers for CS in their article focusing on

methodological issues and considerations. However, their interest

is in a sense the opposite of the previously mentioned research.

Instead of looking at cognates, words that have a direct connection

between the two languages, González-Vilbazo et al. point to words

that seem to lack any connection whatsoever. They argue that

words that lack direct translations are “more natural to switch”

(González-Vilbazo et al., 2013, p. 8). They provide a Taiwanese-

Spanish CS example–an item from an AJT–to illustrate their point,

repeated here in (2).

(2) a. Compró Mirta hia-e tue-chit riab ba-tzang?

bought Mirta those which CL ba-tzang

“Which of those ba-tzang did Mirta buy?”

b. Compró Mirta hia-e tue-chit pun tse?

bought Mirta those which CL books

“Which of those books did Mirta buy?”

Here we have two sentences that switch from Spanish to

Taiwanese. The switch point is the same, as the entire in-situ wh-

object is provided in Taiwanese in an otherwise Spanish question.

The distinction between the two sentences is the lexical item within

the wh-object, with (2a) referencing ba-tzang, a Taiwanese-specific

word that refers to a rice dumpling, and (2b) instead referring

to tse “books,” which has a straightforward translation. Although

they did not provide experimental data, the sentence in (2b) was

considered odd to their Taiwanese-Spanish consultant when trying

to assess its acceptability, as she “explicitly asked why she would

switch in that context, saying that switching to Taiwanese at that

point seemed unnatural to her,” (González-Vilbazo et al., 2013, p.

8), leading the researchers to use (2a) in their experiment, which

allowed for the assessment of the sentence to focus on the intended

research question, namely the position of wh-phrases and verb-

subject inversion, which differ between the two languages. In other

words, had participants been provided only sentences like those

in (2b), it is possible that acceptability ratings would only reflect

the “unnaturalness” of the lexical item employed, instead of the

syntactic underpinnings involved in the switch.

Recently, Wintner et al. (2023) also investigated lexical item

triggers in CS. Conducting a corpus-based analysis of Arabic-

English, German-English, and Spanish-English CS, their research

aligns with the approach taken by Broersma (2009) and colleagues,

as they are explicitly interested in testing the triggering hypothesis;

however, they diverge in that they eschew cognates, instead

focusing on what they call shared lexical items, which they defined

as a “category of lexical items . . . that we expect to reside in

more than one (or alternatively, in a shared) mental lexicon,”

(Wintner et al., 2023, p. 1). In that sense, their work is more

similar to González-Vilbazo et al. (2013), as they are interested

in items that have no other closely related item that can be

activated within the bilingual lexicon, unlike cognates. However,

their definition is far more broad, as it is not limited solely

to culturally specific items, as they also include proper names

of individuals (e.g., Johnson), commercial entities (e.g., Seven

Eleven), and geographical locations (e.g., Times Square), as well as

international lexical items such (e.g., taxi) and cross-cultural social

media expressions (e.g., lol). Overall, they found there is a strong
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association between CS and shared lexical items, with it potentially

triggering a switch closely before or after such a lexical item’s use in

the bilingual corpora.

2.3 Research questions and hypotheses

Yet to be tested experimentally is to what extent the type of

lexical item influences the acceptability of mixed utterances. As

such the current study looks at lexical items in a Spanish-English

CS judgment task. Although there are a number of different ways

to tackle this issue, as a targeted first step we isolate our study

to comparing two different types of lexical items that differ with

regard to whether or not they have other closely related items

in the bilingual lexicon. Specifically, we test whether the use of

language-specific lexical items (e.g., pozole “traditional Mexican

soup”) affects acceptability ratings differently than cognates (e.g.,

sopa “soup”). The explicit research question can be formulated

as follows:

Research Question: Does the type of lexical item in an otherwise

identical switched structure affect acceptability ratings of

Spanish-English CS by US heritage speakers of Spanish?

To answer this research question, we need to simply compare

the acceptability ratings of the two different conditions, (i) cognates

and (ii) language-specific items. As such, there are three potential

outcomes, which are articulated in the following hypotheses:

Hypothesis 1: Cognates receive higher ratings, suggesting items

with other closely related items in the bilingual lexicon are

perceived as more acceptable switches to participants.

Hypothesis 2: Language-specific items receive higher ratings,

suggesting items without other closely related items in the

bilingual lexicon are perceived as more acceptable switches

to participants.

Null Hypothesis: Cognates and language-specific items will

receive similar ratings, suggesting that whether an item has

other closely related items in the bilingual lexicon is not a factor

that participants consider when evaluating a switch.

A confirmation of Hypothesis 1 would mean that the corpus

and experimental production data that found a link between

cognates and CS (Broersma and De Bot, 2006; Broersma, 2009;

Broersma et al., 2009; De Bot et al., 2009) also extends to bilinguals’

completion of a receptive task. That is to say, it would suggest

that the bilingual speakers’ experience with cognates triggering

CS is a more critical part of the evaluation process of judging a

switched sentence’s acceptability. On the other hand, if Hypothesis

2 is confirmed, it would suggest the opposite—that the bilinguals’

experience with language-specific items triggering CS is more

essential to evaluating such sentences. Finally, confirmation of the

null hypothesis would mean one of two things: (i) it could mean

that both types of experiences are involved to an equal extent

when evaluating the acceptability of CS, or (ii) that neither directly

matter in such a receptive task, and the bilingual participants are

able to extract away from such factors and evaluate the sentences

based on other characteristics (e.g., solely the syntactic structure of

the switch).

3 Methods

3.1 Participants

The study focused on a group of participants who were US

heritage speakers of Mexican Spanish residing in central/northern

Illinois, consisting of a total of 21 individuals. The age range was

from 19 to 38 years old (M = 29.0 years), with slightly more than

half writing in their gender identity as either female or woman

(n = 12), and the rest listing it as male (n = 8), except for one

participant who chose not to disclose that information.With regard

to education level, all participants, except for one, completed at least

some college. A third of the participants listed having completed

college as their highest education level (n= 6), while another third

(n = 7) had completed a Master’s degree, and one participant had

completed an advanced degree (i.e., Ph.D, M.D, or J.D.).

The participants self-reported as code-switchers, indicating

their tendency to mix Spanish and English during the same

conversation with other bilinguals. All participants indicated that

they used both languages with family members (e.g., siblings,

parents, grandparents, partners, etc.), while 8 participants also

included friends as bilingual conversation partners, and another

4 included people from work or school as well. Following Badiola

et al. (2018), participants were asked how they felt about someone

who mixes two languages in the same sentence to ensure that

subjective biases about CS would not affect the results in a negative

manner. Themajority (n= 13) chose themost favorable response (I

think it’s great. It shows that someone can speak well or is comfortable

in both languages.), while the next most common answer (n = 16)

was the second most favorable response (It’s okay. It is as normal

and as acceptable as speaking using the same language when talking

to a person.). The remaining participants (n = 2) chose the neutral

response (I do not care. I never thought about it. I do not have

a strong opinion.). Since no one chose the slightly disfavorable

response (It does not seem right. It is better to talk using the same

language when I talk) nor the completely disfavorable response (I

find it horrible. It is an aberration of the two languages. It shows that

I do not speak either of them well.), no participants were removed

from the dataset due to anti-CS bias.

When asked to describe their cultural/ethnic identity, the

most common answer from participants was either Mexican(o)

or Mexican-American (n = 13). Other common answers were

Latino/Latinx (n = 5) or Hispanic (n = 4), while one participant

used Chicano.1 The vast majority of the participants were born in

the US, except for 2 participants who were born in Mexico and

subsequently moved to the US at an early age. Of the American-

born participants, most were second-generation immigrants, as all

but 2 had parents who were born outside of the US. In terms of

first exposure to Spanish (M = 0.4 years) and English (M = 2.5

years), they were balanced with regard to being either simultaneous

bilinguals (having been exposed to both languages before school

age; n = 10) or early sequential bilinguals (having been exposed to

Spanish at home first, and then English at school; n= 11).

1 The di�erent terms listed here do not add up to the number

of participants because some used a combination of two, such as

Mexican/Hispanic or Latino/Mexicano.
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In terms of language proficiency, the participants’ Spanish

skills were assessed to be at an intermediate to advanced level,

with an average score of 38.3 out of 50 on a written, multiple-

choice grammar and vocabulary test (Montrul and Slabakova,

2003). Their English proficiency was determined to be advanced,

with an average score of 36.2 out of 40 on a parallel written,

multiple-choice grammar and vocabulary test (O’Neill et al., 1981).

More details about each participant’s proficiency assessment scores,

lexical decision task scores, as well as self-reported ratings is

included in Table 1.

3.2 Procedure

The study was completed via the online questionnaire software

Qualtrics. There were two different surveys that participants

completed on separate days. First, after filling out a consent form,

participants completed two language-specific lexical decisions

tasks, first the English LexTALE (Lemhöfer and Broersma, 2012)

and then the Spanish Lextale-Esp (Izura et al., 2014). Afterwards,

participants filled out some basic background questions about their

language history with English and Spanish, as well as their use

and attitudes toward CS. On average, this initial survey took about

15min to complete.

Once a participant completed the first survey, they were

provided a link to a second one. After filling out an additional

consent form, participants completed a brief training session on

the experimental task, which was an acceptability judgment task

(AJT). An AJT taps into a person’s linguistic intuitions, asking them

to use their innate sense of what sounds natural or grammatically

correct in their language(s). By collecting acceptability judgments,

linguists can access this implicit knowledge and gain insights into

the underlying rules and constraints of a language, or in this case

language mixing. The first goal of the task training was to provide

an overview of what is meant by linguistic acceptability, explaining

that we were interested in “the linguistic structures that you have

in your mind as a bilingual speaker,” not prescriptive rules or just

general comprehensibility of the sentences. The second goal follows

González-Vilbazo et al.’s (2013) methodological recommendation

to prime the participants into CS mode by providing the entire

training sequence in amixture of Spanish and English. For example,

the training starts with the following sentence: “In this study we are

interested in finding out cómo funciona el code-switching de inglés

a español y vice-versa” (“... how code-switching from English to

Spanish works and vice-versa”). Not only did this prime CS mode,

by including written CS in the studymaterials, we aimed to alleviate

any potential formality bias against languagemixing, as participants

could intuit that the research being conducted considered CS to be

a completely acceptable way to use the two languages.

After the training, participants completed two distinct

randomized blocks of CS stimuli. The blocks were separated by

half of the background questionnaire; this first portion included

the first two sections of the Bilingual Language Profile (Birdsong

et al., 2012), which focused on language history and language use.

Within both AJT blocks, each stimulus was presented one at a time

with a 7-point Likert scale. An example of an AJT item is provided

in Figure 1. As shown, the participants were prompted with the

question ¿Qué le parece esta oración? “How does this sentence seem

to you?” and they were provided with the following labels on the

Likert scale: 1= Completely unacceptable, 2=Mostly unacceptable,

3= Somewhat unacceptable, 4= Unsure, 5= Somewhat acceptable,

6 = Mostly acceptable, and 7 = Completely acceptable. The target

stimuli for the current study were in the second block of CS stimuli,

whereas the first block investigated a different methods-based

project unrelated to lexical-item choice.

After completing all of the CS judgments, participants were

given the Spanish proficiency measure2 (Montrul and Slabakova,

2003), which consisted of both a series of sentence-level multiple-

choice vocabulary questions as well as a multi-paragraph passage

that targeted both vocabulary and grammar via multiple-choice

blanks. The Spanish proficiency measure was followed by a

block of stimuli that were entirely in Spanish with the same set

up as the CS blocks, with the only difference being that the

Likert scale for the AJT was changed to Spanish labels: 1 =

Completamente inaceptable, 2 = Mayormente inaceptable, 3 =

Un poco inaceptable, 4 = No sé, 5 = Un poco aceptable, 6 =

Mayormente aceptable, and 7 = Completamente aceptable. After

the Spanish block, the participants then completed the English

proficiency measure (O’Neill et al., 1981), which was a similar

multi-paragraph passage with multiple-choice blanks, followed by

a block of English-only stimuli. Here the original English labels

were used again for the Likert scale, while the prompt question

for the AJT was changed to English, asking How acceptable is this

sentence? Finally, the participants completed the second half of the

background questionnaire, which included the third and fourth

portions of the Bilingual Language Profile (Birdsong et al., 2012),

targeting language proficiency and language attitudes. In general,

this second longer survey took about 75min to complete. For

completing both parts of the study participants were compensated

$25 via Amazon e-codes.

3.3 Stimuli

The target CS stimuli included written sentences (N = 24) with

three different types of object complement switches: adjectives (N

= 8), as in (3); transitive direct objects (N = 8), as in (4); and

ditransitive direct objects (N = 8), as in (5).

(3) a. He was called estúpido/naco todo el tiempo.

“He was called stupid/naco all the time.”

b. Le llamaba stupid/boneheaded all the time.

“They called him stupid/boneheaded all the time.”

(4) a. My mom bought fruta/nopales para la fiesta.

“My mom bought fruit/nopales for the party.”

b. Mi mamá compró fruit/crackers for the party.

“My mom bought fruit/crackers for the party.”

2 This proficiency measure is often (somewhat inaccurately) referred to

as the modified DELE (Diplomas de Español como Lengua Extranjera) due

to it originally being adapted from a portion of internationally recognized

certifications that assess proficiency in the Spanish language by the Instituto

Cervantes; however, although this version is still regularly used in linguistic

research, it no longer reflects the current DELE.
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TABLE 1 Overview of participants’ proficiency in both Spanish and English.

Spanish English

Participant Vocabulary and
grammar test

Lextale-Esp Self-rating Vocabulary and
grammar test

LexTALE Self-rating

1 22 10 3.5 30 88.75 5.5

2 45 42 6 38 96.25 5.5

3 36 4 3.25 38 87.5 5.75

4 41 11 3 35 91.25 5

5 37 24 3.25 37 98.75 5.5

6 47 47 5.25 37 100 5.75

7 43 12 4.75 36 75 6

8 37 44 4 36 91.25 6

9 37 17 3.25 37 96.25 5.25

10 45 41 4.5 39 98.75 6

11 37 0 5.25 34 80 6

12 32 −1 5.25 37 86.25 6

13 41 12 5 35 75 6

14 22 12 3 39 75 6

15 45 35 5 37 83.75 5

16 35 12 5.25 38 75 6

17 31 5 5 36 93.75 6

18 47 52 5.75 37 96.25 5.25

19 38 32 4.5 31 77.5 5.25

20 45 17 3.5 37 96 5.25

21 41 12 5.25 37 75 6

The subjective self-ratings are an average score taken from the four questions of the Bilingual Language Profile (Birdsong et al., 2012) related to their own assessment of their speaking,

understanding, reading, and writing skills in both languages on a scale from 0 to 6. The vocabulary and grammar tests both consisted of a series of multiple-choice questions, with a maximum

score of 50 for Spanish (Montrul and Slabakova, 2003) and a maximum score of 40 for English (O’Neill et al., 1981). Finally, the two lexical decisions tasks followed the scoring procedure

outlined by the respective authors, with the Lextale-Esp (Izura et al., 2014) being scored from−60 to 60, and the LexTALE from 0 to 100 (Lemhöfer and Broersma, 2012).

FIGURE 1

Sample CS AJT item.
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(5) a. He’s going to serve us sopa/pozole para la cena mañana.

“He’s going to serve us soup/pozole for

dinner tomorrow.”

b. Nos va a servir clam chowder/soup for

dinner tomorrow.

“He’s going to serve us clam chowder/soup for

dinner tomorrow.”

Regarding switch direction, for these complement structures

the syntactic frames are comparable between the two languages

(Zagona, 2012). Moreover, object complement switches are

commonly reported throughout the CS literature, both in

experimental contexts and in naturalistic data (Poplack, 1980;

Sankoff and Poplack, 1981; MacSwan, 1999; Toribio, 2001;

Muysken, 2007; among others), and they have been used as a default

acceptable switch site in previous research as well (Anderson and

Toribio, 2007); as such all of the sentences in (3–5) are expected to

be completely acceptable for heritage speakers of Spanish in the US,

at least from the standpoint of the syntactic structure.

Within each type, there were two pairs of a semantically parallel

cognate and language-specific items in Spanish, and another two

pairs in English. That is to say, for each type of object switch, there

were 4 stimuli that switched from English-to-Spanish at the target

item—as in (3a), (4a), and (5a)—and 4 stimuli that switched from

Spanish-to-English—as in (3b), (4b), and (5b). As shown, the only

difference between the two conditions was the target item, and as

such, any difference in acceptability would be due to the lexical

item choice and not any other factor. To create the two groups,

we started with the language-specific items in Mexican Spanish, a

list of which was created where there were no other closely related

English lexical items in the bilingual lexicon. These items included:

naco, chicano, nopales, champurrado, atole, and pozole. Sentence

frames were then created around these items. Next, English lexical

items were compiled that would fit those same frames but also

had no other closely related Mexican Spanish word for them.

These included: boneheaded, snooty, crackers, seltzer, biscuits, and

clam chowder. Finally, cognates between the two languages (i.e.,

words that overlapped in terms of pronunciation and spelling)

were selected that would fit those same frames. The cognates

used were: stupid/estúpido, native/nativo, fruit/fruta, coffee/café,

pancakes/panqueques, and soup/sopa.

The target stimuli were randomized alongside filler stimuli (N

= 54). These sentences focused on preposition stranding (6), pied

piping (7),3 and switch direction (8). Importantly, the filler items

as well as the items from the first block of CS judgments (9)

were expected to receive a mixture of acceptable and unacceptable

ratings from participants, thus ensuring their use of the full scale

through the sequence of AJTs.

3 The sentences in (6) and (7) are part of a separate project (Delgado and

Koronkiewicz, in preparation), and were used as fillers for the current project.

In the separate study, Spanish-English bilinguals, dispreferred p-stranding for

English-to-Spanish (6a) (M = −1.00, SD = 1.03) compared to pied-piping

(M = −0.32, SD = 0.97), while for Spanish-to-English it was the inverse, as

p-stranding was more acceptable CS (M = −0.03, SD = 0.85) than pied-

piping (7b) (M = −0.55, SD = 1.06). For this reason, (6a) and (7a) as marked

as acceptable, and (6b) and (7b) are marked as unacceptable.

(6) a. ¿Qué hombre is Ashley dancing with?

“What guy is Ashley dancing with?”

b. ∗ ¿What guy está bailando Araceli con?

“What guy is Araceli dancing with?”

(7) a. ¿Con qué hombre is Ashley dancing?

“With what guy is Ashley dancing?”

b. ∗ ¿With what guy está bailando Araceli?

“With what guy is Araceli dancing?”

(8) a. Yo fui a la fiesta with my friend.

“I went to the party with my friend.”

b. I went to the party con mi amigo.

“I went to the party with my friend.”

(9) a. Los estudiantes have paid attention to the

professor today.

“The students have paid attention to the

professor today.”

b. ∗ Los estudiantes han paid attention to the

professor today.

“The students have paid attention to the

professor today.”

c. Hace un minuto yo pedí a beer at the bar.

“A minute ago I ordered a beer at the bar.”

d. ∗ Hace un minuto yo ordered a beer at the bar.

“A minute ago I ordered a beer at the bar.”

c. La biblioteca no abre on Sunday mornings.

“The library does not open on Sunday mornings.”

d. ∗ La biblioteca no open on Sunday mornings.

“The library does not open on Sunday mornings.”

As argued by Ebert and Koronkiewicz (2018), to be sure that

the judgments provided by participants are tied directly to the

switch and no other aspect of the sentence, a parallel set of stimuli

were also tested that were monolingual. These items were the exact

same as the ones presented in the CS blocks but entirely in one

language or the other. For example, while participants first rated

Spanish-to-English sentences, like in (3a), and the complementary

English-to-Spanish versions, like in (3b), in the CS AJT blocks,

they also then rated the Spanish-only versions of those sentences,

as in (10), and the English-only versions, as in (11), in separate

subsequent blocks.

(10) Le llamaba estúpido/naco todo el tiempo.

“They called him stupid/boneheaded all the time.”

(11) He was called stupid/boneheaded all the time.

3.4 Analysis

Once the results were collected from all the participants,

they were pre-processed to ensure the reliability and validity

of the dataset. First, there were no missing or incomplete

responses, and as such no trials were excluded. Next, due to

the potential for individual participants to employ diverse and

idiosyncratic interpretations of Likert scale values, we standardized

the judgment ratings into z-scores, adhering to the pre-processing

recommendations outlined by Schüte and Sprouse (2014). This

particular computation serves to enhance the reliability of

comparisons across participants by assisting in the mitigation
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TABLE 2 Overall raw Likert ratings for each language(s) by condition.

Cognate Language-specific

M SD M SD

English 6.89 0.48 6.87 0.68

Spanish 6.53 1.34 6.47 1.51

Spanish-to-English 6.03 1.93 6.32 1.56

English-to-Spanish 6.41 1.43 6.58 1.20

of potential scale bias. To do so, first a mean judgment rating

was calculated for each participant (across the whole experiment,

not just the target stimuli for this study), and the same was

done regarding the standard deviation of those ratings. With that

information, each individual Likert-scale rating was converted to

a z-score using the formula z = (x-µ)/σ, where x is the raw

Likert score (from 1 to 7), µ is the mean judgment rating for that

particular participant, and σ is the standard deviation of the ratings

for that same participant.

Another important step in the analysis of the current study’s

data is to ensure that the task was effective at eliciting acceptability

judgments. Recall that the stimuli under analysis here are all

expected to be grammatical, so with that information alone it

would be difficult to be sure that the task was able to elicit

the participants’ acceptability. How can we know if the AJT is

capable of showing differences in acceptability ratings if the target

stimuli are expected to be rated the same? Although the first

CS block was included in the overall procedure for a separate

project, we can use the data from it as a measure of task

effectiveness, as it explicitly included pairs of grammatical and

ungrammatical switches targeting pronouns, auxiliary verbs, and

negation, as exemplified above in (9). A Welch’s two sample t-test

was conducted to compare the z-score ratings for these switches,

and indeed the grammatical switches received significantly higher

mean ratings (0.21) compared to the ungrammatical switches

(−1.58), t(444.78) = 22.538, p < 0.001, suggesting that the AJT was

able to tap into such differences in acceptability.

4 Results

Returning to the current research question, we can begin our

presentation of the results by reporting the Likert scale ratings

that were provided by the participants, comparing the two stimuli

conditions across the four different language conditions. These

are presented in Table 2. First and foremost, we can see that, as

expected, participants rated all of these sentences on the higher end

of the acceptability scale, as all of the mean ratings are well above

4, which was the middle point of the scale provided. As we can also

see, the mean ratings for the two conditions are extremely parallel.

As the uppermost end of the Likert scale was designated as

the most acceptable, when interpreting the z-score conversion, a

sentence type’s perceived acceptability by participants, relative to

their overall mean rating, is directly reflected by the positivity

of the mean z-score. Conversely, a sentence type is considered

more unacceptable when the mean z-score is more negative. These

standardized ratings are presented in Figure 2.

As we can see, the overall picture remains the same, as the

sentences were rated as generally acceptable by the participants.

Most importantly, though, we can see clearly that the results

for both the cognates and the language-specific items are

indeed identical.

A repeated measures ANOVA with participant and stimulus

item as within-subject variables was chosen as the parametric

statistical because it allows us to compare lexical items’ influence on

acceptability ratings within switched structures, while controlling

for individual differences among participants and potential

variability in stimulus items. There was a significant main effect

of language on the z-score ratings, F(3,952) = 2.930, p = 0.033.

However, there was no significant main effect of condition, F(1,952)
= 0.243, p = 0.623, nor was there a significant interaction between

condition and language F(3,952) = 0.290, p = 0.832. Post-hoc

analysis using pairwise t-test comparisons with a Tukey correction

showed that the English sentences received significantly higher

ratings than all the other language conditions (p < 0.01), while the

Spanish-to-English sentences received significantly lower ratings

than all the others (p < 0.01; meaning the Spanish and English-

to-Spanish sentences occupied a sort of middle ground with regard

to overall acceptability).

Although the overall pattern with regard to the two conditions

seems to be rather straightforward, it is worth looking more closely

at the individual lexical items. Therefore, we provide the mean

z-score acceptability of each lexical item for both English and

Spanish, as shown in Figures 3, 4, respectively. Descriptively, there

seems to be minimal variation based on the individual lexical items,

as the same pattern holds, where the cognates and the language

specific items received almost identical acceptable ratings across

the board.

A separate repeated measures ANOVA with participant and

stimulus item as within-subject variables showed that there was no

significant main effects on the English lexical items’ z-score ratings

for: item type, F(5,468) = 1.285, p = 0.269; condition, F(1,468) =

0.513, p = 0.474; nor an interaction between the two, F(5,468) =

1.313, p = 0.257. Similarly, a different repeated measures ANOVA

with participant and stimulus item as within-subject variables

showed that there was no significant main effects on the Spanish

lexical items’ z-score ratings for: item type, F(5,468) = 2.163, p =

0.057; condition, F(1,468) = 0.000, p = 0.999; nor an interaction

between the two, F(5,468) = 0.120, p= 0.988.

5 Discussion

Our results support the null hypothesis, indicating that the

types of lexical items included here do not affect judgments in AJTs

differently. Both sides of the “debate” appear valid—cognates and

language-specific items demonstrate a positive effect, as evidenced

by their high ratings. This finding is a first step toward easing

the researcher’s burden when selecting lexical items for an AJT;

our data suggests that whether or not a word has other closely

related items in the bilingual lexicon should not impact judgments.

Researchers can, therefore, include either item type and focus on

testing the structure without undue concern about which type

was included.

Frontiers in Psychology 08 frontiersin.org119

https://doi.org/10.3389/fpsyg.2024.1363935
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Koronkiewicz and Delgado 10.3389/fpsyg.2024.1363935

FIGURE 2

Overall z-scores for each language(s) by condition.

FIGURE 3

English lexical item acceptability for each language mode by condition.
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FIGURE 4

Spanish lexical item acceptability for each language mode by condition.

It may seem improbable that the two conditions that were

tested would have similar effects. With language-specific words, it

is easier to understand why CS is triggered—it is challenging to

think of the English version of pozole, especially in the middle of an

utterance. As such, when presented with such a scenario, bilinguals

are able to embrace the full use of their linguistic repertoire

by using CS. Although such examples for many bilinguals are

completely unrelated to proficiency, such switching is in line with

language mixing that arises from lexical gaps. However, with

cognates, we can still ask the following question: Why switch?

Why is sopa equally acceptable as pozole when they could just

have easily used English entirely? In this case, it might not be

a matter of the bilingual lexicon but rather the speaker’s choice.

As Bullock and Toribio (2009) suggest, “for many bilinguals,

CS merely represents another way of speaking; that is, some

bilinguals code-switch simply because they can” (p. 11). Then,

can we consider this as “triggering” CS? We cannot say for

certain, as our data only taps into acceptability. Nevertheless,

we have demonstrated that cognates and language-specific items

are not likely confounding variables in AJTs. This conclusion

then applies specifically to experiments where the purpose is

not necessarily to trigger CS, such as examining p-stranding,

adverb order, and so on in mixed sentences. It might play a

bigger role, however, in experiments where forcing a trigger

is necessary.

Several results were surprising, one being that English

monolingual sentences received slightly higher ratings. One

possible explanation is that these participants are English

dominant, as indicated by their scores on the Bilingual Language

Profile (Birdsong et al., 2012). However, although significant, the

difference in averages between English monolingual sentences

(highest average) and Spanish-to-English (lowest rating) was only

0.89 (p > 0.001), <1 point on the 7-point scale; that is to say,

they were not rated on opposite ends of the acceptability spectrum.

Another surprising result was that Spanish-to-English was the

lowest-rated condition, contrary to expectations based on previous

research, which has shown that the direction of the switch tends

be toward the language with superior status or the language of

power (Blokzijl et al., 2017). Nevertheless, all conditions were rated

above 6 out of 7 on average, leading to the safe conclusion that,

in the context of AJTs, these two lexical item types (i.e., cognate

vs. language-specific) and language direction play a minor role

in acceptability.

Our study has limitations, prompting avenues for future

research. These results cannot be generalized to all code-switchers

in the US, as we assume, following De Bot et al. (2009), a distinction

between occasional and habitual CS. Researchers can explore if

there is a difference between these two populations. For example,

a future study could employ the Bilingual Code-Switching Profile

(Olson, 2022) to see whether variations in speakers’ reported
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experience and engagement with CS show different results with

regard to lexical items in AJTs.Missing in this study are lexical items

that are neither cognates nor language-specific (e.g., food/comida).

These should be included to examine a middle ground with regard

to related items in the bilingual lexicon. The conclusions that

we make in this paper only apply to the two conditions tested.

Along the same vein, number words could be a fruitful avenue,

as it has been shown “that both backward and forward translation

of number words yields a semantic number magnitude effect. . .

providing evidence for strong form-to-meaning mappings” (Duyck

and Brysbaert, 2008). In other words, it takes more time to

translate number words that represent large quantities than smaller

quantities. It would be interesting to see if this dichotomy

triggers CS. Finally, in this experiment we only included three

different types of object complement switches: (i) adjectives,

(ii) transitive direct objects, and (iii) ditransitive direct objects.

Future studies should explore other switch types and different

lexical items.

6 Conclusion

In conclusion, our study contributes valuable insights to

the understanding of CS and its relationship with whether or

not is triggered by the (un)availability of related items in the

bilingual lexicon. All conditions received high ratings, affirming

that, in the context of AJTs, lexical item type (i.e., cognate

vs. language-specific) and language direction play a minor role

in acceptability. Importantly, this finding alleviates concerns

for researchers selecting lexical items for AJTs, indicating that

including cognates instead of lexically-specific items or vice versa

does not significantly impact judgments. Significantly, this paper

marks an initial step in laying the groundwork in choosing the

proper lexical items for the design of experimental CS projects.
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This study investigated how heritage Spanish–English bilinguals integrate their

cue hierarchies to process simple sentences in both Spanish and English.

Sentence interpretation is achieved by weighing the various cues that are

present in the sentence against that language’s cue hierarchy. The Unified

Competition Model (UCM) suggests that bilinguals show a variety of patterns

in sentence interpretation strategies depending on language proficiency.

Previous research on heritage Spanish–English bilinguals and late bilinguals

has demonstrated di�erences in cue utilization and sentence interpretation

compared to monolinguals. However, good-enough processing suggests that

when a sentence does not meet certain heuristics, like the first-noun agent

heuristic, a semantic representation of the sentence will be processed instead

of a syntactic one. Even with reliable sentential-level cues such as word

order, a plausible semantic representation of the sentence is favored. This

is especially the case with inanimate–inanimate (IA-IA) sentences, like in the

present study, in which there is less reversibility of thematic roles without

competing with semantic plausibility. For this study, participants (n = 32) read

a total of 80 inanimate sentences in English and Spanish with subject–verb–

object and object–verb–subject (OVS) word orders, indicated the subject of the

sentences, and completed language proficiency and dominance tasks. When

reading Spanish sentences, participants read the OVS word order faster. English

proficiency was a significant predictor of sentence reading time and choice

selection time but did not predict word choice. The results suggest that IA-IA

sentences pose challenges for cue utilization and thematic role assignment due

to semantic limitations. This study found that participantsmay prioritize semantic

plausibility over syntactic representations in sentence processing, supporting a

good-enough processing model.

KEYWORDS

interpretation cues, good-enough processing, unified-competition model, heritage

bilingual, animacy, semantic plausibility

Introduction

When listening to or reading a sentence there are a few ways one can process the

information to determine the lexical-syntactic roles and parse the sentence: lexical-based

content of the sentence, extra-sentential content, or sentence internal content (Isabelli,

2021). For the present study, we describe lexical-based content and sentence internal

content as they will be themost relevant due to the use of simple sentences. First, we discuss
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sentence internal cues. Sentence internal interpretation cues can be

used to determine the thematic roles of a sentence (MacWhinney,

2013). Thematic roles define the relationships between the verb

and its nouns. Interpretation cues can have a variety of expressions

across languages but largely fall into five categories: morphological

case marking, animacy of nouns, intonation, verbal inflections, and

syntax or word order (MacWhinney, 2013). The acquisition of these

cues starts at an early age. Bates et al. (1984) found that children are

sensitive to their language’s cues from the age of 2. They suggest that

it is the most important developmental achievement of sentence

comprehension (Bates et al., 1984). Bilingual children acquire

cues on a different timeline than monolingual peers (Reyes and

Hernández, 2006), and bilinguals have different cue integration.

Our study looks at how heritage speakers have integrated two of

the most reliable cues from their two known languages, Spanish

and English.

The Competition Model (CM) and the newer Unified

Competition Model (UCM) suggest that sentence interpretation

is achieved by weighing the various cues that are present in

the sentence against that language’s cue hierarchy (Bates and

MacWhinney, 1989; Hernandez et al., 1994; Reyes and Hernández,

2006). According to Bates and MacWhinney (1989), adult

monolingual English speakers rely most on word order followed by

agreement and animacy. Adult monolingual Spanish speakers rely

on differential object marking (DOM), which is touched onmore in

the Stimuli section, followed by verb agreement, clitic agreement,

then word order (Bates and MacWhinney, 1989). When it comes

to bilinguals, however, there are two competing cue sets (Bates

and MacWhinney, 1989; MacWhinney, 2022) that vary based on

language proficiency. Depending on the stage of acquisition and

level of proficiency, bilinguals can have four different types of cue

hierarchies (Reyes and Hernández, 2006): amalgamation (merged

cues from all the known languages), differentiation (each language

uses its own distinct cues), forward transfer (first-language, L1, cues

are used on second-language, L2, stimuli), and backward transfer

(L2 cues are used on L1 stimuli). Additionally, even though some

bilinguals differentiate cues between their languages, there is still

activation between the languages and their shared linguistic system

(Reyes and Hernández, 2006).

In the past two decades, studies have suggested that Spanish–

English heritage bilinguals use an amalgamation of the cue

strategies from their languages (e.g., Hernandez et al., 1994; Reyes

and Hernández, 2006). In both languages, word order and verb

agreement are reliable cues, but the acquisition order and timeline

of the cues in bilinguals are different than those of monolinguals

(Hernandez et al., 1994; Reyes and Hernández, 2006). In a cross-

sectional study, Reyes and Hernández (2006) found that bilinguals

acquired the agreement cue earlier than English monolinguals

but later than Spanish monolinguals. Their study on native (L1)

Spanish, emergent English bilinguals examined the reaction times

(RTs) and which noun the participants chose as the subject

while they listened to sentences in English and Spanish in all

six word order combinations. They found participants had an

amalgamation and differentiation of cues from both languages

(Reyes and Hernández, 2006). Furthermore, Nava (2007) found

Spanish–English bilinguals used the subject–verb (SV) word order

more than their Spanish monolingual counterparts when they

might have used a verb–subject (VS) word order to indicate known

information, change of location, or an anticausative construction.

In this study, bilinguals produced the subject-headed word order

with the highest frequency. Nava concluded that the influence of

English and the flexibility of word order in Spanish led to the

SV construction preference. Together these studies suggest that

Spanish–English bilinguals do not process or produce sentences in

the same way as monolinguals in either of their languages.

Studies on heritage speakers of other languages also found

differences among heritage bilinguals compared to monolinguals.

In 2016, Pham and Ebert studied children with an average age of

7 in a Vietnamese–English transitional language program. In their

longitudinal study, they found that over the 4 years, the participants

shifted their use of cues. The children listened to animate and

inanimate sentences in English and Vietnamese and slowly shifted

toward relying on word order, a strong English cue, over animacy,

the main cue in Vietnamese, over the duration of the study

(Pham and Ebert, 2016). The researchers concluded that bilinguals

process sentential information differently than monolinguals of

either language even at a young age. Testing a similar age group,

Meir et al. (2020) analyzed eye-tracking data from Russian–Hebrew

bilinguals, Hebrew monolinguals, and Russian monolinguals.

Children looked at images and were prompted to give a response

to elicit the accusative case (a grammatical case used in some

languages to indicate the direct object of a verb or the object

of certain prepositions). Participants completed a visual world

task, and their eye movements were recorded as they listened to

sentences in both languages. In this study, the bilingual children

were slower at processing the case cue than Russian monolinguals

(Meir et al., 2020). For the Hebrew stimuli, upon hearing the

beginning of an OVS sentence, specifically hearing the accusative

case attached to the object, bilinguals began anticipating a subject

(Meir et al., 2020). The Hebrew monolingual participants, by

comparison, were not able to use the case cues predictively,

although they used case in the production aspect of the experiment.

The authors suggest that the strong Russian case cue is informing

the weaker Hebrew case cue in bilingual sentence processing,

creating a cue hierarchy and processing style different from that

of monolinguals.

In the past year, two studies similar to that of Meir et al. (2020)

have been published on Turkish heritage speakers in different

countries. Özsoy et al. (2023) had monolingual Turkish and

Turkish–German heritage speakers listen to sentences in Turkish

while looking at a visual world paradigm display with reference

objects. Subsequently, participants had to decide if a video showed

the event described by the auditory stimuli. Heritage speakers

do use case cues predictively; however, more monolinguals use

predictive processing than bilinguals (Özsoy et al., 2023). The

authors suggested this was possibly due to individual differences

and learner background. Replicating the original same study,

Karaca et al. (2024) tested Turkish monolinguals and Turkish–

Dutch heritage speakers on verb-medial and verb-final sentences

to see how the position of the verb affected cue predicting. The

monolingual participants were able to predict the second noun

phrase in the sentence upon hearing the case cue attached to the

first noun phrase. Heritage-speaking participants, however, were

only able to use case predictively in the verb-medial condition when
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the verb semantics helped scaffold cue use (Karaca et al., 2024).

Additionally, because bilingual participants’ language experiences,

especially literacy, in both languages were significant predictors,

the authors lend support to prediction-by-production accounts and

suggest that reading and writing training in either of the speaker’s

languages can help with cue prediction (Karaca et al., 2024).

Also looking at case cue processing, Chrabaszcz et al. (2022)

studied adult heritage speakers of Russian residing in two different

countries, Estonia and the United States, who therefore spoke

two different L2s, Estonian and English. This study aimed explore

how heritage speakers with two different dominant languages

processed Russian cases. Participants listened to Russian sentences

with a locative or instrumental case and selected an image that

best represented the auditory stimulus (Chrabaszcz et al., 2022).

They found that English-dominant, but not Estonian-dominant,

speakers used word-order cues and misread Russian thematic cues

in the locative and instrumental cases (Chrabaszcz et al., 2022).

Estonian-dominant participants had native-like comprehension of

the cases but slower task RTs (Chrabaszcz et al., 2022). They

concluded these differences between the heritage-speaker groups

were due to the lack of familiarity of English-dominant speakers

with case morphology because of a dominant language with a

different morpho-syntactic system (Chrabaszcz et al., 2022). In

heritage bilinguals across languages, bilinguals process stimuli in

both languages differently than monolinguals and have sentential

processing that is deeply affected by the shared language system.

Studies on late Spanish–English bilinguals find differences in

bilingual sentence parsing, analyzing a sentence for its constituents

and their relationships, compared to that of native monolinguals.

Isabelli (2021) found that fifth-semester Spanish learners were

more accurate with OVS sentences when there was context to

constrain their interpretation. These late bilinguals used semantic

and pragmatic cues to avoid reliance on their L1 word-order cue

(Isabelli, 2021). In her dissertation, Copeland (2022) found that

advanced L1 English–L2 Spanish learners were just as accurate

as Spanish native speakers at choosing the picture that correctly

depicted a simple Spanish sentence. Proficiency was related to

accuracy and RTs in the object–verb–subject (OVS) sentences.

Higher proficiency late bilinguals were more accurate and faster

in response to the OVS word order due to more exposure and

experience in the L2 (Copeland, 2022). Thus, proficiency played a

part in their L2 processing as well as L2 semantic knowledge.

Sagarra (2021) evaluated the differences between monolingual

Spanish participants, low- and high-proficiency Romanian L1

learners of Spanish, and low- and high-proficiency English L1

learners of Spanish. In this eye-tracking study, the participants read

two sentences, some with SV-agreement violations, and matched

the sentences with a picture that best corresponded to the sentence.

Sagarra (2021) found differences based on the participant’s L1

and proficiency. Lower proficiency English participants relied

less on determiners and more on the explicit subject than low-

proficiency Romanian participants. Additionally, intermediate and

advanced Romanian participants had longer verb dwell times

than intermediate and advanced English participants. Advanced

Romanian participants’ eye behaviors on sentences with SV-

agreement violations were more like those of native Spanish

speakers than those of intermediate Romanian participants.

This highlights that typological similarities—both Spanish and

Romanian being null-subject languages with rich verb agreement—

aid L2 processing. When looking at differences in proficiency,

Sagarra (2021) found that the lower the proficiency of the English

participant, the more likely the participant was to rely on the noun

to resolve verb-agreement violations. Sagarra (2021) concluded

that the extent of acquisition of L2 cues largely depends on L2

proficiency, as late-age-of-acquisition participants were still able

to acquire native-like cue processing with increased proficiency.

In a summary of research on cue prediction, Karaca et al. (2021)

found that language proficiency and, especially in the case of

late bilinguals, L1/L2 similarities predicted successful predictions

of cues. Because L1 proficiency is also associated with better L1

cue prediction, they theorized, but had not tested, that bilingual

children would be able to predict cues more reliably if children had

rich language input and exposure (Karaca et al., 2021). Accordingly,

while there is research that links increased proficiency to more

native-like cue processing in late L2 learners, there is a lack

of understanding about how cue processing and proficiency are

related in child and adult heritage speakers.

The second relevant processing type for simple sentences

is lexical-based interpretations, which are also a highly salient

method of determining thematic roles. Children can integrate

lexico-semantic information into their parsing of a sentence. For

English-speaking children, Bates et al. (1984) found that they

will exclusively rely on word order unless there is an obvious

semantic pairing. Children are able to combine semantic cues and

syntactic processing. Additionally, in a recent study, Mahowald

et al. (2023) found that meaning constrains the interpretation

of a sentence and can render other superordinate cues, such

as word order and agreement, redundant. All languages have

built-in processing redundancy for processing rare, surprising, or

ambiguous sentence meanings and facilitating language learning

(Mahowald et al., 2023). In their study, they found that even with

a strict and highly reliable word-order cue, semantic plausibility

overrides the interpretation of the sentence (Mahowald et al.,

2023). This cuing override is especially prevalent in sentences with

two inanimate (IA-IA) nouns in which there is less reversibility

of thematic roles without competing with semantic plausibility

(Mahowald et al., 2023). The preceding research suggests that

while bilinguals have competing cues across their languages, these

cues might easily be dismissed due to the lexical-based content of

a sentence. Thus, while the study reported here investigates the

competition of the strongest cues from Spanish and English in

bilinguals, semantic plausibility plays an important role in sentence

processing, especially when there is an IA-IA pairing as is the case

in the present study.

Historically, linguistic models explaining lexical-based

representations and syntactic representations of sentence

processing usually follow two paths: syntactic and lexical

processing models are developed separately or in combination,

wherein the syntactic frame is the main source of information,

while lexical representation is only processed secondarily (Ferreira,

2003). However, the good-enough processing model (Ferreira

et al., 2002) presents a contrasting view of sentence processing.

While both CM and good-enough processing assume that the first

noun encountered is the subject/agent, a good-enough approach to
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language processing suggests two paths to a mental representation:

one including heuristics and semantic processing and the other

composed of syntactic processing (Ferreira, 2003). When linguistic

stimuli are encountered, the language processing system enters a

state of disequilibrium from the unprocessed, uncertain stimuli

(Karimi and Ferreira, 2016). The language processing system

will use heuristics and semantics first to arrive at equilibrium

with an output but will use the syntactic algorithm as well if

necessary for accuracy (Karimi and Ferreira, 2016). The language

processing system is incentivized to process stimuli accurately but

as quickly as possible to return to equilibrium. Thus, good-enough

representations can occur even in the best of environments and

even more so in noisy or irregular circumstances.

Studies on good-enough processing have traditionally targeted

a syntactic structure that is considered difficult to understand.

In their studies conducted exclusively on native English speakers,

Ferreira et al. (2002) found that to understand passive sentences,

participants rely more on semantic heuristics than on syntactic

frames. When the syntactic structure does not follow the typical

agent-first order, such as active compared to passive structures, a

reliance on lexico-semantic plausibility is activated. Good-enough

processing also suggests that semantic or syntactic representations

are not always complete (Ferreira, 2003; Karimi and Ferreira, 2016).

Even in experimental contexts in which the researchers manipulate

context to lead participants to come to certain conclusions about

the meaning of a sample, sometimes participants will come

up with unexpected meanings. Sometimes participants create

interpretations of sentences that do not match with syntactic

structures, perhaps based on their past experiences or imagination.

Evidence of good-enough processing can be seen even more so

in noisy settings outside of the laboratory. Yet, stimuli will still

be processed and understood despite errors in syntax and word

choice. Ferreira et al. (2002) concluded that during processing, if

the representation is not complete and supported with syntactic

and semantic evidence, a good-enough interpretation might occur.

In a study comparing Korean–English bilinguals to English

monolinguals, Lim and Christianson (2013) had participants read

subject relative clauses (SRCs) and object relative clauses with

plausible and implausible events, indicating a correct paraphrase,

and, in a second session for the bilingual participants, providing

a Korean translation. When indicating a correct paraphrase

of the implausible SRCs, the L2 learners were less accurate

than monolinguals (Lim and Christianson, 2013). The authors

concluded this was due to L2 learner’s reliance on semantic

processing over syntactic cues. Additionally, in the translation

task, there is more evidence of good-enough processing. When

translating implausible relative clauses (RCs), participants would

sometimes have syntactically accurate but thematically reversed

roles in their translation (Lim and Christianson, 2013). This

suggests that the syntactic parse was completed but the semantically

implausible representation resulted in participants writing more

sensible translations than the original RCs. Thus, Korean–English

bilinguals elicited good-enough representations—when confronted

with difficult and semantically implausible constructions—and

in two different types of tasks. Given the aforementioned

research showing IA-IA pairs are less reversible due to semantic

implausibility (Mahowald et al., 2023), it is possible for good-

enough representations to occur in the present study.

Based on the reviewed literature, it is evident that bilingual

sentence processing involves a complex interplay between different

cues and strategies, language proficiency, cue hierarchies, and

the integration of lexico-semantic information. The studies

conducted on Spanish–English bilinguals, heritage speakers, and

late bilinguals highlight the variation in cue utilization and sentence

interpretation patterns compared to monolinguals. Building upon

these findings, the present study aims to investigate the cues

employed by bilingual Spanish–English speakers when agreement

and word-order cues are in competition. Additionally, the study

aims to explore the influence of proficiency on cue interpretation

RTs during sentence reading.

Research questions

To address these research objectives, the following research

questions and hypotheses are investigated based on CM and UCM

theory (Bates and MacWhinney, 1989; MacWhinney, 2022):

1. What cues do bilingual Spanish–English speakers use when

agreement and word-order cues are in competition with

each other? Do cues vary by language input (English

or Spanish sentences)?

2. How does proficiency affect cue interpretation RTs

during sentence reading?

Hypotheses

A. In English and Spanish, subject–verb–object (SVO) sentences

will elicit faster RTs.

B. OVS sentences in English will elicit slower RTs, but

participants will still overwhelmingly choose the traditional

SVO word-order subject.

C. Participants that score higher on measures related to

proficiency (the Lexical Test for Advanced Learners of

English [LexTALE], the Lexical Test for Advanced Learners

of English–Spanish [LexTALE-ESP], the Bilingual Language

Profile [BLP], and Flanker) will elicit faster RTs to the Spanish

OVS sentences than those with lower proficiency.

D. Participants of higher proficiency will choose the verb-

agreeing subject (second noun) significantly more than those

of lower proficiency on the OVS Spanish sentences.

Methods

Stimuli

To investigate what cues Spanish–English bilinguals use in

both languages, the two strongest cues in the target languages,

word order and verb agreement (Reyes and Hernández, 2006),

were manipulated in sentences constructed to control for weaker

cues such as animacy. While English only marks the accusative

via word order and pronouns, Spanish marks the accusative on

animate nouns via the accusative/personal a (Brugè and Brugger,

1996); this is called DOM. DOM is used with animate, specific
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TABLE 1 Stimuli sample.

Example sentence

English SVO The faucet drips water.

English OVS Sunlight absorb the solar panels.

Spanish SVO El tornado destruye el pueblo.

Spanish OVS Los tractores fabrica la factoría.

This table shows examples of the sentences in each of the four conditions. SVO, subject–verb–

object; OVS, object–verb–subject.

references (“men” as in mankind vs. “men” as in those men over

there; Brugè and Brugger, 1996). Bates and MacWhinney (1989)

listed the Spanish accusative a as the strongest cue for Spanish

before verb agreement. Research that compares DOM production

in monolinguals and heritage speakers found that monolinguals

hardly ever omit the DOM for an animate, specific reference,

but adult heritage speakers had significant rates of omission,

averaging about 20% (Montrul and Sánchez-Walker, 2013). This

also was mediated by individual factors; some heritage speakers

were omitting all the time, and some were using the marker all the

time, largely due to language exposure and birth order (Montrul

and Sánchez-Walker, 2013). While heritage speakers do not seem

to use the DOM cue to indicate an animate, specific direct object as

much as monolingual speakers, it is still a salient cue. To limit the

ability of participants to use a separate lexical cue to signal the direct

object, the stimuli consisted of only inanimate nouns. This choice

contrasts with the studies conducted by Copeland (2022) and Reyes

and Hernández (2006) that similarly used simple sentences but

animate nouns and chose to leave off DOM even when it would

be ungrammatical.

Testing various word orders, despite ungrammaticality, is a

common paradigm in the literature to see what cues are in use when

word order is varied. While all six word orders were used in Reyes

and Hernández (2006) study, this study will only focus on OVS

and SVO word orders as most other word orders are not viable

in either language. Nava (2007), Isabelli (2021), and Copeland

(2022) all used a (O)VS word order in their studies on Spanish.

Although an OVS order is valid in Spanish, it usually occurs with

preverbal object pronouns (Nava, 2007; Isabelli, 2021). To keep the

languages comparable, we will present SVO and OVS sentences

both in Spanish and English, despite OVS not being a viable word

order in English. Therefore, the stimuli, as sampled in Table 1 and

presented in detail in Appendix A, are composed of present-tense

SVO and OVS sentences in English and Spanish. The 80 unique

sentences were split between the languages with 40 sentences in

English and 40 sentences in Spanish. Among these, 20 sentences

followed the SVOword order, while the other 20 sentences followed

the OVS word order in both languages.

Procedure

Thirty-five participants were recruited for the study via

Prolific.com, an online platform for participant recruitment. Three

participants who had acquired English later, that is, in middle

school or after the onset of puberty (in this case, 13–14 years old)

TABLE 2 Participant demographics.

n (32) %

Gender

Male 18 56.25

Female 13 40.63

Non-binary 1 3.13

Education

Less than high

school

0 0

HS Degree/GED 7 21.88

Some College 6 18.75

College Degree (BA,

BS)

14 43.75

Some graduate

school

1 3.13

Masters 4 12.5

PhD/MD/JD 0 0

Household Income

$0–$19,999 2 6.25

$20,000–$49,999 10 31.25

$50,000–$89,999 10 31.25

$90,000–$129,999 6 18.75

$130,000–$149,000 1 3.13

$150,000+ 2 6.25

Prefer not to answer 1 3.13

Participant self-reported demographics based on categorical and ordinal options.

were excluded from the data analysis. In Tables 2, 3, it can be

seen that we had a diverse sample, with more males than females.

Participants were provided with monetary compensation for their

participation. Only computers, not tablets or mobile devices, were

allowed for this study. We set the participation criteria in Prolific as

participants who had acquired Spanish as a first language and were

fluent in both English and Spanish. Participants who were eligible,

and chose to participate, were directed to the Gorilla Experiment

Builder platform, where the experiment was conducted. Before to

participating, potential participants were screened and presented

with the following question in both English and Spanish: “Are you a

Spanish–English bilingual, whose first language was Spanish?” Only

those who met this criterion were eligible to proceed by saying

“Yes,” and those who responded “No” were redirected back to

Prolific. Table 3 summarizes the participants’ language background.

Study participants acquired Spanish at the same time or earlier than

they acquired English. Additionally, the majority of participants

receivedmore education in English than in Spanish, suggesting that

they were in an English-dominant environment. Upon meeting the

eligibility criteria, participants were presented with a consent form

in English, which they were required to read and then provide their

informed consent before proceeding with the study. If they declined

consent, they were redirected back to Prolific.
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TABLE 3 Participant age and language acquisition age and education.

Age

Mean (SD) 33 (9.29)

Range 19–57

English Acq. Age

Mean (SD) 3.5 (2.42)

Range 0–9

Spanish Acq. Age

Mean (SD) 1.03 (0.82)

Range 0–3

English Ed. Years

Mean (SD) 11.94 (4.44)

Range 0–18

Spanish Ed. Years

Mean (SD) 5.47(4.82)

Range 0–18

Descriptive statistics of participant’s age at experimentation, age of language acquisition, and

years of language education. Acq., acquisition; ed., education.

The following instructions were then provided to participants

before their training task and both sections of the main task. “For

the following task, read the sentences and decide the subject of

the sentence. Once you have read the sentence press the SPACE

bar. First, you will see a fixation cross, after a few seconds it will

automatically advance to the next screen. On this next screen,

please click noun that you think was the subject of the sentence.”1.

Below the English instructions, the same instructions were given

in Spanish. Prior to the main task, participants completed a

practice session that consisted of two practice items per each

of the four treatments. Participants were randomly assigned into

two groups: one group received the English block first, while

the other group received the Spanish block first. Following the

completion of their first block, participants then received the

block that they had not received initially, resulting in a total

of 80 sentences per participant. The order of completing these

tests was randomized to control for any potential order effects.

The task itself involved determining the subject of each sentence.

The stimuli were presented on a computer screen in the default

Gorilla font, Inter var ExtraLight 200 size 50 for the sentences

and size 60 for the choice selection as shown in Figure 1. The

participants were presented with a fixation cross (1,100ms), the

sentence, a fixation cross (1,100ms), and then the noun choices.

The participants could progress from the sentence-reading screen

via a press of the spacebar, and then, after a quick fixation

screen (1,100ms), they were presented with the noun choices. The

sentences were randomized within each language. Following the

1 Minor grammatical errors were found in the English instructions of the

main task after administration of the study. However, we are confident that

this did not overly a�ect the participants as these errors were not found in

the Spanish instructions, which appeared right below the English instructions,

and they had eight practice trials before the main task.

sentence processing task, the participants were offered a break

screen. When they were done with their break, they could continue

the rest of the study, which included three measures related to

language proficiency.

Measures

Language proficiency
The LexTALE (Lemhöfer and Broersma, 2012) and the

LexTALE-ESP (Izura et al., 2014) were used as measures of

language proficiency. Both are measures of receptive vocabulary

and, as such, indirect measures of language proficiency. The

LexTALE is composed of 60 items in which the participant

must indicate whether a word is an actual word or a non-

word. It takes approximately 4min to complete (Lemhöfer and

Broersma, 2012). Likewise, the LexTALE-ESP takes approximately

5min and has 90 test items. Both tests vary the frequency

of the words tested and created non-words based on the

phonotactics of the respective language. Both tests have been

shown to be reliable measures of receptive vocabulary size,

which is positively correlated with proficiency (Lemhöfer and

Broersma, 2012; Izura et al., 2014). The order of the proficiency

assessments was randomized to control for any potential

order effects.

BLP
Finally, participants were asked to give demographic data

on education, income, age, and occupation and complete the

BLP (Birdsong et al., 2012). The BLP is a measure of language

dominance that is related to language proficiency and usage

(Bonvin et al., 2021). The BLP takes approximately 10min to

complete and gathers information about language history, use,

proficiency, and attitudes for both languages (Birdsong et al.,

2012). In the section on language history, participants self-

report when they started learning the language, how many

years of education received education in the language, and how

long they have been in a family or work environment with

the language on a scale of 0–20+ years. The next section

asks participants to give a percentage of time that they use

each language in five different contexts. Then participants are

asked to indicate on a Likert scale their language abilities in

speaking, listening, reading, and writing. Finally, in a set of

four questions, participants indicate how much they identify

with statements about the language, culture, and being a native

speaker or not. These sections all have individual scoring metrics

and weights.

Flanker task
Language processing and prediction is related to domain-

general cognitive skills, such as working memory, attention, and

the like (Karaca et al., 2021). Declines in cognitive skills associated

with aging also lead to declines in language processing and

prediction (Karaca et al., 2021). Much work has been done in the

field of psycholinguistics to link bilingualism with improvements

in cognitive skills, also called the “bilingual advantage” debate.
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FIGURE 1

Timeline of main task. Visualization of the experimental setup of the main task. RT, reaction time.

Meta-analyses of over 100 studies have found significant differences

in bilingual performance on cognitive tasks targeting executive

functions when compared to monolinguals (Grundy, 2020;

Ware et al., 2020). It is widely reported that bilinguals have

increased inhibitory control due to consistently suppressing the

activation of the unnecessary language(s) (Luk et al., 2011).

Additionally, research suggests that higher proficiency and usage

of both languages is associated with higher inhibitory control,

as demonstrated by higher accuracy and faster response time on

incongruent trials on the Flanker task (Luk et al., 2011). Critics

against the bilingual advantage in executive functions cite a lack

of control of matched socio-economic status (SES) participants,

however, in a study on low-SES bilinguals (Thomas-Sunesson et al.,

2018), a difference in inhibitory control was still found between

more balanced participants and more asymmetrical participants.

Specifically, Spanish–English heritage children who were more

balanced in their language proficiency received more benefit to

their inhibitory control than participants who were more proficient

in one language over the other (Thomas-Sunesson et al., 2018).

It is worth noting, however, that Ware et al. (2020) meta-analysis

did not find a significant effect of the Flanker task, but such an

effect was found for a similar task, the Attentional Network Task.

In this study, the Flanker task was used as a measure of inhibitory

control and an indirect measure of proficiency. Participants were

required to complete a Flanker task of 150 trials, which consisted

of 50 iterations per neutral (- - > - -), congruent (> > > >

>), and non-congruent (< < > < <) items. Before the Flanker

task, participants received instructions and completed a nine-item

practice session. The participants were instructed to press “F” if

the center arrow was pointing to the left or “J” if the center arrow

was pointing to the right. After a set of 50 trials, participants

were given a break and then given three practice trials that were

not scored.

Results

Statistical analyses

All analyses were conducted in R (v4.2.3; R Core Team, 2023).

Linear mixed-effects (LME) regression and generalized linear

mixed-effects models (GLMMs) were fitted using the lme4 and

lmerTest packages (Bates et al., 2015; Kuznetsova et al., 2017).

The statistical results were written with the help of the report

package (Makowski et al., 2023). RTs were clustered and centered by

language and word order. The four clusters were averaged and then

the cluster mean was subtracted from the value. A constant value

was then added to allow for a log transformation to be performed

on the cluster-centered RTs. The LexTALE and LexTALE-ESP were

scored via the averaged percentage correct method indicated by

Lemhöfer and Broersma (2012) and then were z-scored to have

comparable scales in data analysis. The BLP was scored according

to traditional scoring methods (Birdsong et al., 2012) and then

standardized. The Flanker task was scored by taking the RTs of

the correct congruent trials from the correct incongruent trials

for an interference RT. Then the interference RT was scaled to

have a mean of 0 and a standard deviation of 1. In the following

models, LME p-values were computed using a Wald t-distribution

approximation and GLMM p-values were computed using a Wald

z-distribution approximation. The models can be compared side

by side in Table 4. Figures 2, 3 and Table 4 were created using

the following packages: ggpubr, ggplot2, and tidyverse (Wickham,

2016; Wickham et al., 2019; Kassambara, 2023).

Subject choice selection models
To address the first research question regarding which cues

participants were attending to, we fitted two GLMM or logistic
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TABLE 4 Model comparison for subject choice and reaction time.

SP-Subject Choice EN-Subject Choice SP-Sentence RT EN-Sentence RT SP-Choice RT EN-Choice RT

Predictors Odds
ratios

CI p Odds
ratios

CI p Estimates CI p Estimates CI p Estimates CI p Estimates CI p

(Intercept) 0.12 [0.07,

0.20]

<0.001 0.05 [0.03,

0.09]

<0.001 8.15 [7.98,

8.32]

<0.001 7.94 [7.81,

8.08]

<0.001 7.35 [7.23,

7.46]

<0.001 7.38 [7.30,

7.47]

<0.001

OVS 13.33 [9.67,

18.38]

<0.001 36.62 [24.66,

54.39]

<0.001 −0.17 [−0.30,

−0.05]

0.005 −0.01 [−0.11,

0.09]

0.858 −0.65 [−0.72,

−0.58]

<0.001 −0.06 [−0.11,

−0.01]

0.017

LexTALE 1.07 [0.65,

1.77]

0.786 0.66 [0.42,

1.05]

0.078 −0.16 [−0.33,

0.01]

0.072 −0.17 [−0.31,

−0.03]

0.017 −0.19 [−0.30,

−0.08]

0.001 −0.12 [−0.20,

−0.03]

0.006

LexTALE-ESP 1.13 [0.67,

1.90]

0.658 1.45 [0.90,

2.34]

0.128 0.05 [−0.13,

0.23]

0.560 0.09 [−0.06,

0.23]

0.229 −0.06 [−0.18,

0.06]

0.301 0.01 [−0.08,

0.09]

0.847

BLP 0.74 [0.44,

1.25]

0.262 0.92 [0.57,

1.49]

0.736 0.25 0.07 –

0.43

0.007 0.12 [−0.02,

0.27]

0.099 0.11 [−0.01,

0.23]

0.062 0.11 [0.02,

0.19]

0.015

Flanker 0.84 [0.51,

1.40]

0.507 0.99 [0.62,

1.57]

0.960 −0.06 [−0.23,

0.12]

0.534 0.02 [−0.12,

0.17]

0.736 0.01 [−0.10,

0.13]

0.833 −0.04 [−0.12,

0.05]

0.368

Random e�ects

σ2 3.29 3.29 0.59 0.49 0.45 0.20

τ00 1.77 Participant 1.42 Participant 0.21 Participant 0.13 Participant 0.09 Participant 0.05 Participant

τ11 0.07 Participant.WordOrder 0.03 Participant.WordOrder

ρ01 0.55 Participant 0.64 Participant

ICC 0.35 0.30 0.34 0.27 0.16 0.20

N 32 Participant 32 Participant 32 Participant 32 Participant 32 Participant 32 Participant

Marginal

R2/Conditional

R2

0.267/0.523 0.433/0.604 0.088/0.400 0.059/0.313 0.227/0.352 0.097/0.275

AICc 1,239.669 1,062.428 3,097.127 2,861.800 2,700.100 1,656.903

The “SP-Subject Choice” and “EN-Subject Choice” models are generalized linear mixed models (GLMM), whereas the remaining models are linear mixed effects models (LME). The bold values are statistically significant results. SP, Spanish; EN, English; RT, reaction

time; OVS, object–verb–subject; LexTALE, Lexical Test for Advanced Learners of English; LexTALE-SP, Lexical Test for Advanced Learners of English–Spanish; BLP, Bilingual Language Profile; ICC, Intraclass correlation; AICc, Akaike information criterion-corrected.
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mixed models, one for each language (estimated using ML and

BOBYQA optimizer), to predict subject choice with word order,

LexTALE score, LexTALE-ESP score, BLP score, and Flanker

Interference RT with the following R code: subject choice ∼ word

order + LexTALE score + LexTALE-ESP score + BLP score +

Flanker Interference RT. The models included ParticipantID as a

random effect (code:∼1 | ParticipantID)2.

Spanish

The model’s total explanatory power is substantial (conditional

R2 = 0.52), and the part related to the fixed effects alone (marginal

R2) is 0.27. The model’s intercept, corresponding to word order =

SVO, LexTALE score = 0, LexTALE-ESP score = 0, BLP score =

0, and Flanker Interference RT = 0, is at −2.13 (95% CI [−2.66,

−1.60], p < 0.001). The effect of word order OVS is statistically

significant and positive (beta= 2.59, 95% CI [2.27, 2.91], p< 0.001;

Std. beta = 1.30, 95% CI [1.14, 1.46]). In the OVS condition, there

is a 2.59 log-odds likelihood or 93.02% probability of choosing the

second noun or the verb-agreeing noun. The effect of LexTALE

score is statistically non-significant and positive (beta = 0.07, 95%

CI [−0.43, 0.57], p= 0.786; Std. beta= 0.07, 95% CI [−0.43, 0.57]).

The effect of LexTALE-ESP score is statistically non-significant

and positive (beta = 0.12, 95% CI [−0.40, 0.64], p = 0.658; Std.

beta = 0.12, 95% CI [−0.40, 0.64]). The effect of BLP score is

statistically non-significant and negative (beta = −0.30, 95% CI

[−0.83, 0.23], p = 0.262; Std. beta = −0.30, 95% CI [−0.83,

0.23]). LexTALE, LexTALE-ESP, and BLP scores are not significant

predictors in choosing the subject of the sentence. The effect of

Flanker Interference RT is statistically non-significant and negative

(beta=−0.17, 95% CI [−0.68, 0.33], p= 0.507; Std. beta=−0.17,

95% CI [−0.68, 0.33]).

English

The model’s total explanatory power is substantial (conditional

R2 = 0.60), and the part related to the fixed effects alone (marginal

R2) is 0.43. The model’s intercept, corresponding to word order =

SVO, LexTALE score = 0, LexTALE-ESP score = 0, BLP score =

0, and Flanker Interference RT = 0, is at −2.97 (95% CI [−3.50,

−2.43], p < 0.001). The effect of word order OVS is statistically

significant and positive (beta = 3.60, 95% CI [3.21, 4.00], p <

0.001; Std. beta= 1.80, 95% CI [1.60, 2.00]). In the OVS condition,

there is a 3.60 log-odds likelihood or 97.3% probability of choosing

the second noun. The effect of LexTALE score is statistically non-

significant and negative (beta = −0.41, 95% CI [−0.87, 0.05], p

= 0.078; Std. beta = −0.41, 95% CI [−0.87, 0.05]). The effect

of LexTALE-ESP score is statistically non-significant and positive

(beta = 0.37, 95% CI [−0.11, 0.85], p = 0.128; Std. beta = 0.37,

95% CI [−0.11, 0.85]). The effect of BLP score is statistically non-

significant and negative (beta = −0.08, 95% CI [−0.56, 0.40], p

= 0.736; Std. beta = −0.08, 95% CI [−0.56, 0.40]). The effect of

Flanker Interference RT is statistically non-significant and negative

(beta = −0.01, 95% CI [−0.47, 0.45], p = 0.960; Std. beta =

−0.01, 95% CI [−0.47, 0.45]). Like with Spanish choice selection,

LexTALE, LexTALE-ESP, BLP scores, and Flanker Interference RT

are not significant predictors.

2 logit(πi) = β0 + β1 × WordOrderOVSi + β2 × LexTALEi +β3 × LexTALE-

ESPi +β4 × BLPi + β5 × Flankeri + uj[i].

RT models

To answer our second research question about whether

proficiency affected RTs, we fitted four linear mixed models, one

for each language by both sentence or choice reading (estimated

using REML and nloptwrap optimizer), to predict RT with word

order, LexTALE score, LexTALE-ESP score, BLP score, and Flanker

Interference RT (code: RT ∼ word order + LexTALE score +

LexTALE-ESP score + BLP score + Flanker Interference RT). The

sentence RT models included word order as random effects (code:

∼1 + word order | ParticipantID)3. This model, which allowed

for the possible variation between word order and participant, fit

the data significantly better than the model that did not contain

a random slope. The subject choice selection RT models included

ParticipantID as a random effect (code:∼1 | ParticipantID)4.

Sentence RT models
Spanish

The overall model explained 40% of the variation in participant

responses (conditional R2 = 0.40) and the part related to the

fixed effects alone (marginal R2) is of 0.09. The model’s intercept,

corresponding to word order = SVO, LexTALE score = 0,

LexTALE-ESP score = 0, BLP score = 0, and Flanker Interference

RT = 0, is at 8.15 (95% CI [7.98, 8.32], t(1,270) = 94.50, p < 0.001).

Within this model, the effect of word order OVS is statistically

significant and negative (beta = −0.17, 95% CI [−0.30, −0.05],

t(1,270) = −2.79, p = 0.005; Std. beta = −0.09, 95% CI [−0.15,

−0.03]). Thus, the OVS word order predicts faster RTs in reading

Spanish sentences. As seen in Figure 2, the Spanish OVS condition

had a much wider range of RTs than any of the other conditions.

The effect of LexTALE score is nearly statistically significant and

negative (beta = −0.16, 95% CI [−0.33, 0.01], t(1,270) = −1.80,

p = 0.072; Std. beta = −0.16, 95% CI [−0.34, 0.01]). The effect

of LexTALE-ESP score is statistically non-significant and positive

(beta = 0.05, 95% CI [−0.13, 0.23], t(1,270) = 0.58, p = 0.560;

Std. beta = 0.06, 95% CI [−0.13, 0.24]). The effect of BLP score

is statistically significant and positive (beta = 0.25, 95% CI [0.07,

0.43], t(1,270) = 2.72, p = 0.007; Std. beta = 0.26, 95% CI [0.07,

0.44]). Participants who are more English-dominant are slower at

reading Spanish sentences. The effect of Flanker Interference RT

is statistically non-significant and negative (beta = −0.06, 95% CI

[−0.23, 0.12], t(1,270) = −0.62, p = 0.534; Std. beta = −0.06, 95%

CI [−0.24, 0.12]).

English

The model’s total explanatory power is substantial (conditional

R2 = 0.31), and the part related to the fixed effects alone (marginal

R2) is 0.06. The model’s intercept, corresponding to word order

= SVO, LexTALE score = 0, LexTALE-ESP score = 0, BLP score

= 0, and Flanker Interference RT = 0, is at 7.94 (95% CI [7.81,

8.08], t(1,270) = 115.08, p < 0.001). The effect of word order OVS

is statistically non-significant and negative (beta=−8.93e-03, 95%

3 Sentence RTi = β0 + β1 × WordOrderOVSi + β2 × LexTALEi + β3 ×

LexTALE-ESPi + β4 × BLPi + β5 × Flankeri + (u0j + u1j × WordOrderi) + ǫi.

4 Subject Choice RTi = β0 + β1 × WordOrderOVSi + β2 × LexTALEi + β3 ×

LexTALE-ESPi + β4 × BLPi + β5 × Flankeri + uj[i] + ǫi.
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FIGURE 2

Distribution of sentence reaction time. Participants’ log-transformed, cluster-centered reaction times while reading the stimuli sentences across the

four clusters. OVS, object–verb–subject; SVO, subject–verb–object.

CI [−0.11, 0.09], t(1,270) =−0.18, p= 0.858; Std. beta=−5.35e-03,

95% CI [−0.06, 0.05]). Unlike with the Spanish condition, the OVS

word order is not significantly different from the SVO word order.

Examining Figure 2, the similarities in the distribution of the RTs

to the English sentences between the two word orders can be seen.

The effect of LexTALE score is statistically significant and negative

(beta = −0.17, 95% CI [−0.31, −0.03], t(1,270) = −2.38, p =0.017;

Std. beta=−0.20, 95% CI [−0.37,−0.04]). The effect of LexTALE-

ESP score is statistically non-significant and positive (beta = 0.09,

95% CI [−0.06, 0.23], t(1,270) = 1.20, p = 0.229; Std. beta = 0.11,

95% CI [−0.07, 0.28]). Thus, for the English sentences, English

vocabulary size or proficiency predicts faster RTs, and Spanish

vocabulary size or proficiency is not a significant predictor. The

effect of BLP score is non-significant and positive (beta= 0.12, 95%

CI [−0.02, 0.27], t(1,270) = 1.65, p= 0.099; Std. beta= 0.15, 95% CI

[−0.03, 0.32]). This pattern is similar to the Spanish model but not

quite significant, BLP slows the RTs, but to a lesser degree. As the

BLP increases by one level, RT also increases. Finally, the effect of

Flanker Interference RT is statistically non-significant and positive

(beta = 0.02, 95% CI [−0.12, 0.17], t(1,270) = 0.34, p = 0.736; Std.

beta= 0.03, 95% CI [−0.14, 0.20]).

Subject choice RT models

Spanish

The model’s total explanatory power is substantial (conditional

R2 = 0.35) and the part related to the fixed effects alone (marginal

R2) is 0.23. The model’s intercept, corresponding to word order

= SVO, LexTALE score = 0, LexTALE-ESP score = 0, BLP score

= 0, and Flanker Interference RT = 0, is at 7 7.35 (95% CI

[7.23, 7.46], t[1,272] = 126.33, p < 0.001). The effect of word

order OVS is statistically significant and negative, predicting

faster RTs in choosing a subject (beta = −0.65, 95% CI [−0.72,

−0.58], t[1,272] = −17.39, p < 0.001; Std. beta = −0.40, 95% CI

[−0.44, −0.35]). In Figure 3, log RTs appear on the x-axis. It is

evident the OVS distribution of RTs is skewed slightly to the left

compared to the SVO distribution. The effect of LexTALE score

is statistically significant and negative (beta = −0.19, 95% CI

[−0.30, −0.08], t[1,272] = −3.28, p = 0.001; Std. beta = −0.23,

95% CI [−0.36, −0.09]). The effect of LexTALE-ESP score is

statistically non-significant and negative (beta = −0.06, 95% CI

[−0.18, 0.06], t[1,272] = −1.03, p = 0.301; Std. beta = −0.08,

95% CI [−0.22, 0.07]). The sentence-reading RTs, when choosing

a subject in Spanish, increased LexTALE score predicts faster

RTs, but LexTALE-ESP scores do not. The effect of BLP score is

nearly statistically significant and positive (beta = 0.11, 95% CI

[−5.75e-03, 0.23], t[1,272] = 1.87, p = 0.062; Std. beta = 0.14,

95% CI [−7.02e-03, 0.28]). The effect of Flanker Interference RT

is statistically non-significant and positive (beta = 0.01, 95% CI

[−0.10, 0.13], t[1,272] = 0.21, p = 0.833; Std. beta = 0.01, 95% CI

[−0.12, 0.15]).

English

The model’s total explanatory power is substantial (conditional

R2 = 0.28) and the part related to the fixed effects alone (marginal

R2) is 0.10. The model’s intercept, corresponding to word order

= SVO, LexTALE score = 0, LexTALE-ESP score = 0, BLP score

= 0, and Flanker Interference RT = 0, is at 7.38 (95% CI [7.30,

7.47], t[1,272] = 173.75, p < 0.001). The effect of word order OVS is

statistically significant and predicted faster RTs (beta=−0.06, 95%

CI [−0.11, −0.01], t[1,272] = −2.40, p = 0.017; Std. beta = −0.06,

95% CI [−0.11,−0.01]). This relationship is seen in Figure 4 where

the OVS RTs distribution is shifted to the left in comparison to the
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FIGURE 3

Spanish subject choice reaction time by word order. Participants’ log-transformed, cluster-centered reaction times while making a subject selection

on the Spanish stimuli.

FIGURE 4

English subject choice reaction time by word order. Participants’ log-transformed, cluster-centered reaction times while making a subject selection

on the English stimuli.

SVO RTs. The effect of LexTALE score is statistically significant and

negative (beta = −0.12, 95% CI [−0.20, −0.03], t[1,272] = −2.75,

p = 0.006; Std. beta = −0.23, 95% CI [−0.39, −0.06]). Greater

English vocabulary size leads to faster RTs in English sentences.

The effect of LexTALE-ESP score is statistically non-significant and

positive (beta = 8.48e-03, 95% CI [−0.08, 0.09], t[1,272] = 0.19, p

=0.847; Std. beta = 0.02, 95% CI [−0.15, 0.19]). Here we see a

similar pattern to the Spanish choice RT results: LexTALE scores

predict faster RTs in choosing a subject in English sentences, but

LexTALE-ESP scores do not. The effect of BLP score is statistically

significant and positive (beta = 0.11, 95% CI [0.02, 0.19], t[1,272] =

2.43, p = 0.015; Std. beta = 0.21, 95% CI [0.04, 0.38]). Increases

toward English dominance lead to slower RTs in English sentences.

The effect of Flanker Interference RT is statistically non-significant

and negative (beta=−0.04, 95% CI [−0.12, 0.05], t[1,272] =−0.90,

p= 0.368; Std. beta=−0.08, 95% CI [−0.24, 0.09]).
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Discussion

To understand how Spanish–English heritage speakers have

integrated two of the strongest cues in their languages, we analyzed

RT for sentence reading and choice selection and looked at the

difference in the binary subject choice in both English and Spanish.

To answer our first research question about which cue is being

used when the two cues are in competition, we ran two GLMM

models to look at which noun the participants would pick in

each language. Generally, we predicted that if participants were

utilizing the word-order cue, they would choose the first noun

significantly more than the second noun in the OVS conditions.

In contrast, if they were using the agreement cue, they would pick

the second noun more in the OVS Spanish condition. However,

these predictions—along with their corresponding proficiency

predictions—were not observed.

For the English OVS sentences, participants selected the second

noun the majority of the time. Our prediction assumed that even

with an amalgamation of cues from both languages, participants in

the English condition would still default to choosing the first noun.

However, participants appeared to be more evenly split in their

processing of the OVS word order than their processing of the SVO

word order. In the English OVS condition, the distinction between

third-person singular and third-person plural verb agreement is

only that of one character (-s). Therefore, participants could have

mentally corrected for, skipped, or thought that the -s was a

mistake. This could have easily happened in sentences such as

“Colors changes the traffic light.” A little less than half of the OVS

English sentences had a third-person plural as the subject to balance

the -s deletion; however, mental correction could still be happening.

If participants are mentally correcting the OVS sentences to, for

example, “Colors change the traffic light,” participants would need

to be suspending semantic plausibility but would be relying on

English’s strong word-order cue. This could account for a small

percentage of participants choosing the first noun as the subject in

the OVS condition, with this sentence being the most likely culprit

as colors can change. For this first example, participants would not

know they have misprocessed the OVS sentence until they read the

second noun. If most of the OVS sentences were similar, perhaps

the OVS condition would have been slower. This mistake is less

likely to happen for OVS sentences such as “The pants smooths the

iron,” because pants do not smooth. Sentences like these, where the

participant knows that the first noun is not the agent of the verb

immediately upon reading the verb, are much more frequent in the

stimuli. Thus, participants may be using other cues than syntactic

cues to complete the task.

Indeed, based on the UCM (MacWhinney, 2013, 2022) and

the findings from Mahowald et al. (2023), there could be two

interpretations of this result. When recruiting for this study, we

specifically looked for Spanish heritage speakers, or speakers that

had learned Spanish first in the home. Thus, for these participants,

Spanish was their first language, although, likely due to external

factors and influences, the majority of participants are more

proficient and dominant in English (LexTALE M = 89.65%, BLP-

EnglishM = 185.7/218) than Spanish (LexTALE-ESPM = 67.76%,

BLP-Spanish M = 151.65/218). Therefore, what we see in this

context is likely forward transfer, not amalgamation. Participants

may be using the L1 Spanish agreement cues on L2 English

OVS sentences. However, the results from the Spanish GLMM do

not correspond well to this explanation. In the Spanish sentence

condition, there was a 93% (compared to the 97.3%) probability

of participants selecting the second noun in the OVS word order.

For forward transfer to be the most probable explanation, we would

expect to see at least the same or higher likelihood of choosing the

agreeing noun in Spanish over English. Thus, the agreement cue,

which is stronger in Spanish than in English (Reyes andHernández,

2006), does not appear to provide a strong explanation for these

results. For the same reason, we do not favor a differentiation

explanation. If there had been a differentiation of cues, we would

have expected that in the English OVS condition, our participants

would have chosen the first noun, corresponding to English’s strong

word-order cue.

Mahowald et al. (2023) suggest that IA-IA sentences, like those

used in this study, are less likely to be reversible. Despite word-

order shifts, IA-IA sentences are limited in how thematic roles can

be assigned due to semantic relationships, such as some IA nouns

being more agentive. Thus, participants who have more knowledge

of English semantics are more likely to pick the correct subject

according to the semantics of the words in the sentence than they

can in Spanish, due to lower Spanish proficiency. This accounts

for the higher probability of choosing the second noun, or the

agreeing subject, in English (at 97.3%), in comparison to Spanish

(at 93%). While this seems to be a more sensible explanation of

the data, further studies are needed to test this explanation fully.

We propose future studies to test this: first, testing IA-IA sentences

in different word orders or using words in lemma forms and not

in sentence structure as in Mahowald et al. (2023) to lessen the

effect of syntax or, second, including more proficiency measures

specifically targeting semantic knowledge in both languages, since

the LexTALE-ESP might not be a sufficiently precise enough tool

for our purposes.

Nevertheless, this lexico-semantic-based conclusion is also

supported by the good-enough processing model (Ferreira et al.,

2002; Ferreira, 2003; Karimi and Ferreira, 2016). While typical

readings of sentences may trigger the first-noun-as-agent heuristic,

the first nouns of these OVS sentences are not typical agents

or subjects in sentences. In this study, participants could have

begun a semantic reading of the sentence, merely reading for

meaning and plausibility, and picked the appropriate noun from

that analysis. However, if we accept this position, we would be

assuming, based on the results of this study, that reading for

a semantic representation is faster than reading for a syntactic

representation. This is supported in electroencephalogram (EEG)

studies that show lexical conflicts are triggered at the N400 before

P600 syntactic conflicts (Frenzel et al., 2011). Frenzel et al. (2011)

found that the N400 was specifically induced when there were

violations in assigning the actor thematic role, but it also was not as

large with inanimate nouns. Furthermore, work with IA-IA longer

sentences and eye tracking to examine the reading patterns of

Spanish–English bilinguals would address this issue more directly,

or in EEG, to examine the N400 response to IA-IA actor violations.

From these GLMMs, we can also test our hypothesis on

whether participants with higher Spanish proficiency would choose

the verb-agreeing noun. While there was an overall increased
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likelihood of choosing the second noun, or the agreeing noun, in

the OVS word order, proficiency did not have a significant effect on

the choice of nouns in either language. Because proficiency was not

significant in these models, the hypothesis is not supported. As seen

in studies on late bilinguals (Isabelli, 2021; Copeland, 2022), we

would have expected to see at least proficiency, if not dominance,

to play a role if subject choice were due to forward transfer. Neither

variable significantly predicted word selection. However, the claim

that results are due to the inherent nature of IA-IA sentences

and possible good-enough processing cannot fully be supported

without further studies.

To answer Research Question 2 regarding the impact of

proficiency on RTs, we performed two sets of LMEs, with cluster-

centered, log-transformed RTs. In the LMEs for sentence RTs,

we found that the participants read the Spanish OVS sentences

faster. Forward transfer of the Spanish agreement cue can explain

these results as well as the prior studies showing IA-IA sentences

are less reversible. Although with either of these, we expected

the RTs to be similar across word-order conditions, not faster

in the OVS condition in Spanish. Our expectation was the

agreement would reduce RTs in the OVS condition to be on par

with those in the SVO condition, considering the OVS is not

a typical word order in Spanish. Previous research has found

that, in comparison to Spanish monolinguals, Spanish–English

bilinguals tend to prefer SV constructions to VS constructions

(Nava, 2007), the forward-transfer explanation for the faster

OVS RTs is not strongly supported. If IA-IA sentences being

less reversible were the only explanation, we would expect

slower RTs in the OVS condition, as participants reread the

sentences upon realizing they had misprocessed. However, if

we were seeing a differentiation of cues, we would expect that

the OVS word order would be much slower in English as

it is a non-canonical word order and participants would not

know they had misprocessed the sentence until they had read

the verb or the second noun. However, the word-order RTs

in English were not significantly different, leading us to seek

another explanation.

In these sentence RT LMEs, we also see that an increase

in English proficiency leads to a decrease in reading time in

English and a near-significant decrease in reading time in Spanish.

While this result makes sense in the English condition, this

pattern was not expected in the Spanish condition. Paired with

the result that an increase in a BLP score, associated with English

dominance, corresponds to a significant increase in RTs in the

Spanish sentences, the picture here is quite complex. We consider

two interpretations for this pattern of results. First, this pattern

could be due to the participants’ less than fluent levels of Spanish

proficiency (LexTALE-ESP M = 67.76%). If the participants had

more of a range or higher proficiency scores, it is possible we would

have seen Spanish proficiency have a significant effect on RT. In

general, with these measures, there can be a ceiling effect. While

that does not seem to be the case with the LexTALE-ESP, it could be

the case with the LexTALE where the average score was quite high

(M = 89.65%). These issues could account for the lack of power

in the models for the measures related to proficiency. Increasing

the participant pool size could increase the range of proficiency

scores. Additionally, having a more in-depth proficiency measure

to better tease out differences between participants in future studies

seems necessary.

Another interpretation could be that having higher proficiency

and/or literacy in one of the known languages when the languages

are closely related (as Spanish and English are) is all that is necessary

for interpreting sentences as simple as these. This view is supported

by Karaca et al. (2024), who found that literacy and writing

skills in either of their participants’ languages helped with cue

prediction. This could account for finding that the LexTALE, which

measured the language of formal education for these participants,

was a marginally significant predictor of RT rather than the

LexTALE-ESP. Although the sentences were simple, the higher

effect of English proficiency on the reading component of this

study could be attributable to the amount of formal education

in the Spanish language. Many participants did not have formal

education in their heritage language and might have been forced

to rely on their English proficiency or literacy. These claims,

however, require further testing to be verified. Further studies could

look at specifically testing participant biliteracy, including years of

education in each language in the models, presenting auditory-

only stimuli, and comparing unrelated languages. Transforming

the study into an auditory-only study or testing literacy could

control for the language-education factor. Additionally, because

Spanish and English are related languages, there are a substantial

number of cognates, and the grammars are similar. Thus, testing

two unrelated languages could limit how much influence English

proficiency has on the other language’s RTs. It could also reduce

the influence of shared literacy skills, especially in the case of

shared orthographies, and cognates. However, the hypothesis of

higher proficient participants being faster at processing Spanish

OVS sentences is not supported because proficiency did not have a

significant impact on RTs. Such explanations would require further

study or additional analysis from a non-frequentist framework.

Finally, results from the choice RT LMEs are worth considering.

In these models, similar outcomes were observed. In both

languages, we found a decrease in RT in the OVS condition

choices. This mirrors our previous analysis of forward transfer

or interference with IA-IA sentences or good-enough processing.

BLP English dominance leads to slower RT, but an increase in

English proficiency leads to faster RTs in both languages. Our

participants were not balanced bilinguals. In proficiency and

dominance, they favored English. The participants who were

more English-dominant were slower at choosing a subject as

they were less able to harness the agreement cue from Spanish.

However, it could be that proficiency in English was helpful in

selecting the subject. LexTALE is considered an indirect measure

of proficiency, under the assumption that a higher vocabulary size,

what LexTALE is truly measuring, is correlated with an increase

in language proficiency (Lemhöfer and Broersma, 2012; Bonvin

et al., 2021). Looking past its use as a quick proficiency measure,

we could interpret the findings as participants with a larger English

vocabulary size are faster in an exercise with simple sentences by

relying on the pure semantics of the words rather than extraneous

context clues. Or the significance of the LexTALE in these models

might be highlighting that bilinguals might be more apt to rely

on semantic representations rather than syntactic, especially in

unfamiliar or difficult syntactic constructions (Ferreira, 2003; Lim
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and Christianson, 2013; Karimi and Ferreira, 2016). When we

look at our other measures related to proficiency, the Flanker

task was never a significant factor in our statistical models. The

Flanker and LexTALE (r = 0.22, p > 2.2e-16) are poorly correlated

for our participants, even more so for the LexTALE-ESP (r =

−0.063, p = 2.8e-06). The absence of significant effects in the

Flanker task may be attributed to the imbalance in bilingualism

among our participants, who exhibited greater dominance and

proficiency in English. This observation aligns with the findings of

Thomas-Sunesson et al. (2018), who reported a more pronounced

Flanker effect among balanced bilinguals. These results suggest the

measures related to language proficiency utilized in this study may

not be adequate to yield precise information about proficiency for

this research context, although they are widely used in language

research. To investigate this possibility further, including a separate

measure of proficiency and the LexTALE to purely test vocabulary

size may be appropriate. Finally, investigating heritage bilinguals

from a good-enough-processing perspective more directly could

reveal more clearly how cues are integrated between languages with

the awareness of bilingual reliance on semantic processing.

Conclusion

While this study was intended to further our understanding

of bilingual sentence processing in the view of the UCM, due to

study design and stimuli, little evidence was found corresponding

to past UCM findings. According to the CM and applied studies,

animacy is a weak cue in English and Spanish, in comparison to

word order and agreement (Bates and MacWhinney, 1989; Pham

and Ebert, 2016). However, this study suggests that the animate

quality of nouns and their semantic features can prevent higher

order cues from impacting how a sentence is processed. Thus,

while our participants were not shown to be sensitive to the

stimuli as a function of language proficiency or dominance, they

do seem to be sensitive to animacy’s interaction with semantics

in simple sentences. Additionally, our results demonstrate that

when reading Spanish sentences and choosing subjects, the non-

canonical word order predicted faster RTs, due to reliance on

lexico-semantics as supported by vocabulary size in English, rather

than due to the syntactic frame. Overall, these findings lend support

to the good-enough processing model proposed by Ferreira et al.

(2002). However, it is not clear whether the shift to a good-enough

processing for OVS sentences is faster for bilinguals because they do

not have to search for cues supporting their syntactic representation

or if it is because these bilinguals had better vocabulary than

syntactic acquisition. Additional studies are necessary to tease

out the relationship between inter-sentential cues and superseding

factors of semantics.
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Constraints on novel word 
learning in heritage speakers
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Research Centre, NOVA University Lisbon, Lisbon, Portugal, 3 Department of Spanish and Portuguese, 
University of Toronto, Toronto, ON, Canada, 4 LEAD Graduate School and Research Network, 
University of Tübingen, Tübingen, Germany, 5 Department of Psychology, Lancaster University, 
Lancaster, United Kingdom

Introduction: Recent research on word learning has found that adults can 
rapidly learn novel words by tracking cross-situational statistics, but learning is 
greatly influenced by the phonological properties of the words and by the native 
language of the speakers. Mandarin-native speakers could easily pick up novel 
words with Mandarin tones after a short exposure, but English-native speakers 
had specific difficulty with the tonal components. It is, however, unclear how 
much experience with Mandarin is needed to successfully use the tonal cue 
in word learning. In this study, we explored this question by focusing on the 
heritage language population, who typically are exposed to the target language 
at an early age but then develop and switch to another majority language. 
Specifically, we investigated whether heritage Mandarin speakers residing in an 
English-speaking region and speaking English as a dominant language would 
be able to learn novel Mandarin tonal words from statistical tracking. It helps us 
understand whether early exposure to the target feature is sufficient to promote 
the use of that feature in word learning later in life.

Methods: We trained 30 heritage Mandarin speakers with Mandarin pseudowords 
via a cross-situational statistical word learning task (CSWL).

Results and discussion: Heritage Mandarin speakers were able to learn the 
pseudowords across multiple situations, but similar-sounding words (i.e., minimal 
pairs) were more difficult to identify, and words that contrast only in lexical tones 
(i.e., Mandarin lexical tone) were distinguished at chance level throughout learning. 
We also collected information about the participants’ heritage language (HL) 
experience and usage. We did not observe a relationship between HL experience/
usage and performance in tonal word learning, suggesting that HL exposure does 
not necessarily lead to an advantage in learning the target language.

KEYWORDS

statistical learning, cross-situational word learning, heritage speaker, heritage 
language phonology, lexical tone

Introduction

Language learners can rapidly pick up new words from the surrounding environment, 
most of the time without explicit instruction. This is impressive given the highly variable 
environment in which language learning happens. Quine (1960) illustrated this word learning 
challenge by referring to the well-known “Gavagai” conundrum. The first time a learner 
encounters a new word, the meaning is usually unclear because the word could refer to 
anything in the environment. Without any explicit information, the word-referent mapping is 
ambiguous. How do learners deal with this referential ambiguity problem in real life?
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Research on statistical learning has found a potential solution to 
the Gavagai problem: child and adult learners can keep track of the 
linguistic information across multiple situations to aid word learning, 
an ability commonly referred to as cross-situational word learning 
(CSWL; e.g., Suanda and Namy, 2012; Monaghan et  al., 2019; 
Rebuschat et al., 2021; Escudero et al., 2022). That is, when the same 
word occurs again, learners can track the always-co-occurring referent 
and, over time, form an association between the word and the referent. 
However, recent studies have shown that CSWL is greatly influenced 
by the phonological properties of the words (Escudero et al., 2016; 
Tuninetti et al., 2020; Ge et al., 2024). Words that sound similar (e.g., 
phonological minimal pairs like bag vs. beg in English; pāo vs. gāo in 
Mandarin) generated difficulty in CSWL (e.g., Escudero et al., 2016), 
as well as the presence of non-native phonological features when adults 
learn an additional language (L2) via CSWL(e.g., Escudero et al., 2022; 
Ge et al., 2024; Ge et al., under review1). For example, L1 Mandarin 
speakers could learn Mandarin pseudowords from CSWL exposure 
regardless of the existence of tonal minimal pairs, but L1 English 
speakers had great difficulty with these non-native minimal pairs (Ge 
et al., 2024). This is because Mandarin-native speakers had extensive 
experience with the Mandarin tonal feature since childhood and could 
make use of the tonal categories in identifying words, but English-
native speakers had no experience with tones and did not have the 
tonal representations. One question that arises is how much experience 
with the target feature would then be  needed to develop the 
phonological representations and consequently use the feature in 
word learning.

To address this question, we  targeted the heritage speaker 
population who are typically exposed to a minority (heritage) language 
at home in childhood, but start to rapidly acquire a different societal/
majority language at the onset of school and become dominant in the 
societal/majority language. Specifically, we tested heritage speakers of 
Mandarin who were born to at least one Mandarin-speaking parent 
and resided in English-speaking countries from birth. These 
participants had early experience with the (Mandarin) tonal feature but 
then, later in life, had relatively limited use of lexical tones given that 
their majority language (English) is non-tonal. The performance of 
heritage speakers is particularly interesting because human sensitivity 
to sounds is largely shaped and tuned to their native languages at an 
early age, and hence experience with the target feature in early years 
might make a great difference even when exposure to the feature 
reduces later in life (Kuhl, 2004; Hartshorne et al., 2018). To summarize, 
in this study, we examined whether and how heritage speakers learn 
novel words from their heritage language (HL) via statistical tracking, 
and how they are affected by sounds that only exist in their HL but not 
in the majority language (i.e., lexical tones). Additionally, we tested 
whether the degree of HL experience and usage has an impact on word 
learning outcomes.

Statistical word learning

Language learners can extract statistical regularities of different 
aspects of the language from the linguistic input (e.g., Maye and 

1 Ge, Y., Correia, S., Fernandes, J., Hanson, K., Rato, A., and Rebuschat, 

P. (under review). Does phonetic training benefit word learning? Available at: 

https://osf.io/preprints/psyarxiv/5zspu.

Gerken, 2000; Maye et al., 2002, for sound discrimination; Saffran 
et al., 1996, for word segmentation; see Siegelman, 2020; Isbilen and 
Christiansen, 2022; Williams and Rebuschat, 2022, for reviews). As for 
word learning, this involves tracking word-referent co-occurrences 
across encounters. A cross-situational statistical learning paradigm 
has often been used to examine word learning under implicit learning 
conditions where there is ambiguity in words’ referents (e.g., Yu and 
Smith, 2007; Smith and Yu, 2008; Suanda et al., 2014; Rebuschat et al., 
2021; Escudero et al., 2022). For example, in Yu and Smith’s (2007) 
seminal study, adult learners were first presented with multiple words 
and pictures in each learning trial, and then tested whether they could 
make use of the word-picture co-occurrence information across 
learning events to acquire the appropriate mappings. After only 6 min 
of exposure, learners could match pictures to words at above-chance 
level even in highly ambiguous conditions where four words and four 
pictures were presented in each learning trial.

However, this rapid learning effect has been found to reduce when 
there are phonological overlaps between words, which can be found in 
most vocabulary inventories (e.g., Escudero et al., 2016, 2022; Tuninetti 
et al., 2020). For example, when being presented with two pictures and 
two minimal pair words in each learning trial, Escudero et al. (2016) 
reported that learners’ performance was inhibited—especially when 
the words were vowel minimal pairs (e.g., /dit/−/dɪt/)—compared to 
non-minimal pair presentations (e.g., /bɔn/−/dit/). This phonological 
similarity effect was even more profound when it came to L2 word 
learning. When the same CSWL task with English pseudo-minimal 
pairs (e.g., /dit/−/dɪt/, /bɔn/−/tɔn/) was presented to English-native 
and Mandarin-native speakers, it was observed that English-native 
speakers’ overall word learning performance was better than the 
Mandarin-native speakers in different minimal pair types (Escudero 
et  al., 2022). Thus, the existence of non-native English contrasts 
influenced Mandarin-native speakers’ word learning outcomes. Similar 
evidence came from Australian English speakers learning Dutch and 
Brazilian Portuguese pseudo-minimal pairs (Tuninetti et al., 2020). 
Vowel minimal pairs were created based on Dutch and Brazilian 
Portuguese vowel inventories (e.g., /piχ/−/pyχ/, /fεfe/−/fefe/, 
respectively). As predicted, based on the Second Language Linguistic 
Perception model (L2LP—Escudero, 2005) and the Perceptual 
Assimilation-L2 model (PAM-L2—Best and Tyler, 2007), some of the 
vowel pairs were defined as perceptually easier as they could be mapped 
to two separate Australian English vowel categories (e.g., Dutch /i/−/ɑ/ 
contrast might be mapped to AusEnglish /i/−/ɔ/), and some other 
vowel pairs were classified as perceptually difficulty as they had no clear 
corresponding Australian English contrasts (e.g., Dutch /i/−/y/ 
contrast). Learners performed better with perceptually easy pairs 
compared to the difficult pairs, indicating that the degree of perceptual 
cross-linguistic similarity associated with non-native segments 
influenced non-native statistical word learning.

Ge et al. (2024) found that the non-native phonology effect in CSWL 
was not only associated with segmental but also suprasegmental features. 
In addition to the segmental minimal pairs as in previous research (e.g., 
Escudero et al., 2022), Ge et al. (2024) involved tonal minimal pairs (i.e., 
two words that differ only in lexical tone: /pa1mi1/ vs. /pa4mi1/ with 
numbers referring to Mandarin Tone 1 and Tone 4), which is a 
suprasegmental feature absent in non-tonal languages like English. A 
slightly different CSWL design is used to more closely resemble the 
minimal pairs learners encounter in the real world. Only one word was 
presented in each trial together with multiple referents, hence, minimal 
pairs were not presented side by side to participants in a single trial. This 
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mirrors natural language learning situations in that minimal pairs tend 
not to occur in immediate proximity but need to be acquired by tracking 
the contrastive phonological features across situations. Through a short 
cross-situational exposure of 10 min, participants who were English-
native speakers successfully identified word-referent mappings in 
consonantal, vocalic and non-minimal pairs, as the segmental features 
in the stimuli were designed to be familiar to English speakers, but not 
in the tonal pairs. Participants who were Mandarin-native speakers, on 
the other hand, were able to identify words in the tonal pairs after the 
same amount of exposure. These previous findings all suggest a 
significant role of phonology in statistical word learning and that L2 
learners might encounter difficulty in picking up words from the 
environment because of the non-native sounds.

Such difficulty has been found even when specific phonetic 
(perceptual) training on the target non-native contrasts is included (Ge 
et al., under review) (See footnote 1). For example, in Ge et al., under 
review (See footnote 1), native speakers of English were provided with 
perceptual training on Portuguese consonant and vowel contrasts (e.g., 
/l/−/ʎ/, /n/−/ɲ/, /e/−/ɛ/, /o/−/ɔ/), and then trained on Portuguese 
pseudowords containing these contrasts via CSWL. The perceptual 
training did improve learners’ perceptual discrimination of the 
non-native contrasts, but this improvement did not transfer to word 
learning – the English-native speakers still had difficulty with non-native 
minimal pairs in word learning. This finding indicates that L2 learners’ 
difficulty comes from not simply perceptual issues, but also the lack of 
phonological representation of the novel sounds. As widely reported in 
infant speech development literature, during as early as the first year of 
life, humans start to tune in to their native sound system(s) and their 
sensitivity to non-native sounds and categories greatly reduces (e.g., 
Werker and Tees, 1984; Kuhl, 2004; Watson et al., 2014). This perceptual 
tuning persists into adulthood and might contribute to the difficulties in 
L2 word learning. Previous studies observed a phonetic-phonological-
lexical continuity, indicating that categorical perception of non-native 
sounds was associated with performance in non-native word learning 
and processing (e.g., Wong and Perrachione, 2007; Ling and Grüter, 
2022; Laméris et al., 2023). Hence, if the narrowing process in early years 
does play a significant role, one question that follows is whether exposure 
to the target language in early years would facilitate word learning (in the 
same language) later in life, as early exposure might allow learners to 
develop the necessary perceptual sensitivities and phonological categories.

A particular population that is perfect to study this research 
question is heritage speakers because of their special language profile. 
Like all native speakers of a language, heritage speakers have early 
exposure to the language, which would allow them to develop 
sensitivities to the language-specific phonological contrasts, but they 
switch to another dominant language after the early years and usually 
have limited HL use afterwards. It thus allows us to specifically test 
whether early exposure to the target language plays a role in later word 
learning. In other words, we  explored whether heritage speakers’ 
phonological representations that are developed early in life remain 
accessible and help them learn new words from their HL in adulthood.

Phonological advantages in heritage 
speakers

HL research has observed phonological advantages among 
heritage speakers in both speech perception and production 

compared to late L2 learners, and closer performance to native 
speakers in some dimensions (e.g., Lukyanchenko and Gor, 2011; 
Chang, 2016, for speech perception; Au et al., 2002; Chang et al., 
2011, for speech production; Flores et al., 2017, for accentedness). 
For example, heritage Korean speakers who grew up in an English-
speaking environment showed greater sensitivity to unreleased stops 
as it is an obligatory feature in Korean (Chang, 2016). Although 
unreleased final stops are present in American English, it is not 
considered the canonical form and English speakers rely more on 
released stops in word recognition. It was found that heritage Korean 
speakers’ identification of the unreleased stops (in Korean and 
English) was comparable to L1 Korean speakers and was better than 
L1 English speakers. This suggests that early exposure to the 
phonological contrasts did persist into adulthood and facilitate 
sound recognition later in life. As for speech production, for 
instance, Chang et al. (2010) reported that compared to L2 Mandarin 
learners, heritage Mandarin speakers’ back vowel production (e.g., 
Mandarin /u/) was closer to native Mandarin speakers (though not 
the same). In addition to the segmental features, some research also 
found an advantageous performance in heritage speakers’ 
suprasegmental realizations (e.g., Yang, 2015; Chang and Yao, 2016, 
2019, for lexical tone; Kim, 2020, for lexical stress). Regarding lexical 
tone, for example, Yang (2015) examined the perception and 
production of Mandarin tones by native Mandarin speakers, heritage 
Mandarin speakers, and L2 learners. Heritage speakers’ perception 
of tones lay in between the native and the L2 groups: heritage 
speakers exhibited a more stable categorical perception of the four 
tones than L2 learners, although they do not completely resemble 
native Mandarin speakers’ perceptual patterns. Work on Mandarin 
speech production showed that heritage Mandarin speakers’ 
production of tones also fell in the intermediate state between native 
and L2 speakers in general (Chang and Yao, 2016). In some 
dimensions, heritage speakers’ tonal production resembles more 
native speakers (e.g., T3 low falling-rising tone turning point), 
whereas in some other dimensions, heritage speakers’ production 
was in between the native and L2 groups (e.g., tone shortening in 
multisyllabic contexts). Overall, although heritage speakers do not 
pattern exactly the same as native speakers, much research evidence 
has shown that they are at least closer to native speakers in terms of 
speech perception and production than L2 learners are.

However, it is not clear if heritage speakers can make use of such 
phonological advantages at the lexical level to assist novel word 
learning in the HL. As discussed in the previous section, 
phonologically similar words pose difficulties for L2 learners when 
they lack the appropriate phonological representations. Here, 
we hypothesize that heritage speakers’ advantages in speech perception 
and recognition would further facilitate their acquisition of 
phonologically overlapping words in the target language. In this study, 
we  focus on a suprasegmental feature that has been found to 
be difficult for late L2 learners in word learning—lexical tones (Ge 
et al., 2024). L2 learners of Mandarin were found to fail in learning 
tonal minimal pair words from implicit exposure, whereas L1 
Mandarin speakers could pick up novel tonal minimal pairs rapidly in 
the same situation. Our prediction is that heritage Mandarin speakers 
would be able to learn tonal minimal pairs to some extent because of 
their better categorical tonal perception, but whether they could 
match native speakers’ performance largely depends on their 
individual HL experience.
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Research questions and predictions

In the current study, we investigate the cross-situational learning 
of Mandarin pseudowords by adult heritage speakers of Mandarin 
who were born and reside in English-speaking countries. The 
following research questions are addressed:

RQ1: Do minimal pairs and phonological contrasts that do not 
exist in heritage speakers’ majority language (i.e., the tonal 
contrasts) pose difficulty during cross-situational learning?

RQ2: Does the degree of heritage language experience and usage 
influence learning outcomes?

For RQ1, based on previous literature, we predicted that minimal 
pairs would be more difficult to learn compared to non-minimal pairs, 
and minimal pairs with phonological contrasts that do not exist in 
heritage speakers’ dominant language would generate the greatest 
difficulty in learning (Escudero et al., 2022; Ge et al., 2024). Specifically, 
we predicted that minimal pairs that contrast in lexical tones would 
be  the most difficult (i.e., with the lowest accuracy), followed by 
minimal pairs that differ in consonants and vowels. The non-minimal 
pairs would be  relatively easy to learn. However, we expected the 
heritage Mandarin speakers to show some degree of learning of the 
tonal minimal pairs.

For RQ2, we predicted that greater experience and usage of HL 
would be associated with better learning of the tonal minimal pairs, 
as participants with greater Mandarin experience and usage would 
have more exposure to the tonal contrasts and might be more sensitive 
to the tonal minimal pairs.

Methods

Participants

Thirty bilingual speakers of Mandarin Chinese and English 
participated in this study. The sample size was inferred from Ge et al. 
(2024),2 where the same stimuli and CSWL task were used and a 
significant learning effect was observed. Participants were recruited 
through email advertisements within university communities in 
Toronto, Canada, and through Prolific.3 Participants had to be at least 
18 years old, bilingual speakers of English and Mandarin Chinese, and 
born in an English-speaking country (Canada or United States). An 
additional prerequisite was that participants needed to have at least 
one parent who was a native speaker of Mandarin Chinese. One 
participant was excluded because they were born in Hong Kong and 
only moved to an English-speaking country at the age of four. Thus, 
29 participants were included in the data analysis (11 F, 17 M 1 
preferred not to say). The mean age was 29.97 (SD = 8.60, ranging 
from 18 to 62 years). Regarding language background, 14 participants 
reported knowing additional languages/varieties other than Mandarin 

2 The power analysis of Ge et al.’s (2024) study with the same CSWL task is 

available at: https://osf.io/2j6pe/.

3 www.prolific.com

or English (e.g., Cantonese,4 French, Italian, Shanghainese, and 
Spanish). Nine participants reported having one Mandarin-native 
parent, and 20 participants with two Mandarin-native parents. Further 
details on participants’ HL experience and use can be found in the 
results section.

Materials

Heritage language experience questionnaire
We collected information about participants’ HL (i.e., Mandarin) 

experience using Tomić et al.’s (2023) Heritage Language Experience 
Questionnaire (HeLEx). The questionnaire was designed to capture 
the quantity and quality of HL exposure and use in different social 
contexts (e.g., family, external family (i.e., family outside the 
household), work, community, leisure). It also asked for participants’ 
background information (e.g., gender, age, history of language 
learning, parents’ language) and educational information (e.g., 
language used at different levels of schooling). Additionally, there were 
questions regarding participants’ language attitudes and code-
switching attitudes and behaviors, though we did not include these 
attitude-related questions in the analyses because language attitude is 
not the focus of the current study.

For the HeLEx data, we followed Tomić et al.’s (2023) instructions 
and derived a set of HL experience and usage measures, including HL 
experience (i.e., frequency of use) and proficiency5 in four different 
modalities (reading, writing, speaking, listening), proportion of HL 
use in different social contexts (family, external family, work, 
community, leisure), language dominance, language entropy,6 
proportion of HL use when accounting for actual time spent in each 
context (i.e., weighted HL use), and diversity of HL interlocutors (i.e., 
proportion of HL proficient and/or dominant interlocutors).

Cross-situational word learning task
The CSWL task involved 12 pseudowords and 12 referent pictures. 

All pseudowords were disyllabic, with CVCV structures, which 
satisfies the phonotactic constraints of both Mandarin Chinese and 
English. The pseudowords contained phonemes that were similar 
between the two languages. The choice of the phonotactics and 
phonemes ensured that the target feature, lexical tone, was the only 
feature that exist in participants’ heritage language but not in the 

4 Among these additional languages, Cantonese and Shanghainese are tonal. 

Thus, we carried out an analysis to test whether the eight participants who 

spoke additional tonal languages performed differently from the others who 

did not know other tonal languages. However, adding additional tonal 

experience as a fixed effect in our model on CSWL accuracy did not significantly 

improve model fit (χ2(1) = 0, p = 1), nor did the 3-way interaction between block, 

additional tonal experience and trial type (χ2(7) = 11.177, p = 0.131). Thus, for the 

main analyses, we will not include additional tonal experience as a factor.

5 HL experience was calculated from questions on frequency of HL use, for 

example, how often do you speak it. HL proficiency was based on questions 

such as how well do you speak it.

6 Language entropy measures the level of language diversity in a particular 

context (e.g., family, external family, work, community, leisure) (Gullifer and 

Titone, 2020; Tomić et al., 2023). Higher language entropy in a given context 

means higher diversity in language use.
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majority language. Each syllable in the pseudowords carried a lexical 
tone which was either Tone 1 (high-level) or Tone 4 (high-falling) in 
Mandarin Chinese, thus creating a simplified lexical tone system.

Six consonants /p, t, k, l, m, f/ and four vowels /a, i, u, ei/ were 
combined to form eight distinct base syllables (/pa, ta, ka, li, lu, lei, mi, 
fa/), which were further paired to form six minimally distinct base 
words (/pami, tami, kami, lifa, lufa, leifa/). Three of the base 
pseudowords differed in the consonant of the first syllable (/pami, 
tami, kami/) and the other three differed in the vowel of the first 
syllable (/lifa, lufa, leifa/). These base words were then superimposed 
with lexical tones. The first syllable of each of the six base words was 
paired with either T1 or T4, and the second syllable always carried T1. 
This created additional tonal minimal pair contrasts (e.g., /pa1mi1/ vs. 
/pa4mi1/). Therefore, a total of 12 pseudowords were created (full list 
shown in Table  1). The pseudowords (with their corresponding 
referent objects) were later paired to create consonantal, vocalic, tonal, 
and non-minimal pair trials, and each pseudoword-referent mapping 
could occur in different trial types based on the paired foil. All 
pseudowords had no corresponding meanings in English or Mandarin 
Chinese. The audio stimuli were produced by a female native speaker 
of Mandarin Chinese. The mean length of the audio stimuli 
was 800 ms.

Twelve pictures of novel objects were selected from Horst and 
Hout’s (2016) NOUN database and used as referents. The pseudowords 
were randomly mapped to the objects, and we created four lists of 
word-referent mappings to minimize the influence of a particular 
mapping being easily memorisable. Each participant was randomly 
assigned to one of the mappings.

The visual and auditory stimuli are available at: https://osf.
io/q6354/.

Procedure

All participants were directed to the experiment platform Gorilla7 
to complete the task and the questionnaire. After providing informed 
consent, participants completed the CSWL task, which took 
approximately 10 min. In the CSWL task, participants were told that 
they would hear one word and see two pictures of referent objects on 
the screen. Their task was to decide, as quickly and accurately as 
possible, which object the pseudoword referred to. They were 
instructed to press ‘Q’ on the keyboard if they thought the object on 
the left was the correct referent of the word and ‘P’ for the object on 
the right.

In each trial, participants first saw a fixation cross at the centre of 
the screen for 500 ms. They were then presented with two objects on 
the screen (one on the left side and one on the right) and were played 
a single pseudoword. After the pseudoword was played, participants 
were prompted to enter their response on the keyboard (Q or P). The 
objects remained on the screen during the entire trial, but the 
pseudoword was only played once. The next trial only started after 
participants made a choice for the current one. No feedback was 
provided after each response. We recorded the keyboard responses in 
each trial to calculate accuracy and response times. This allowed us to 

7 www.gorilla.sc

keep track of participants’ performance throughout the CSWL task, 
and hence there were no separate training and testing phases. Figure 1 
provides an example of a CSWL trial.

There were four types of CSWL trials. In non-minimal pair 
(non-MP) trials, the two objects presented on the screen referred to 
pseudowords that were phonologically distinct (e.g., /pa1mi1/ and /
li4fa1/). In consonantal minimal pair (cMP) trials, the two objects on 
the screen referred to pseudowords that differed in only one consonant 
contrast (e.g., /pa1mi1/ and /ta1mi1/). In vocalic minimal pair (vMP) 
trials, the two objects referred to pseudowords that differed in only 
one vowel contrast (e.g., /li1fa1/ and /lu1fa1/). And in tonal minimal 
pair (tMP) trials, the two objects referred to pseudowords that differed 
only in lexical tone (e.g., /pa1mi1/ and /pa4mi1/). This manipulation 
allowed us to determine if and how phonological overlap between the 
pseudowords affected word learning. Each object was paired with 
different foils according to the trial type. For instance, the object for 
pa1mi1 was paired with the (foil) object for ta1mi1 in a consonantal 
minimal pair trial; and the same object for pa1mi1 was paired with the 
(foil) object for pa4mi1 in a tonal minimal pair trial.

Each participant completed six CSWL blocks, with each 
pseudoword-object mapping occurring twice per block. There were 
thus 24 trials per block, and 144 trials in total. The four trial types 
(non-MP, cMP, vMP, tMP) occurred six times per block. The order of 
trials within each block was randomized for each participant as was 
the sequence in which the six blocks occurred. The correct referent 
picture was presented on the left side in half of the trials and on the 
right side in the other half of the trials.

After the CSWL task, participants completed the HeLEx 
questionnaire. When all tasks were completed, participants recruited 
from Prolific were directed back to the Prolific website and were 
granted compensation. Participants recruited through emailing 
received the vouchers via email.

Data analysis

We excluded participants who failed to successfully complete the 
initial sound check (one participant failed, and 30 participants passed 
the sound check). We also excluded individual responses that lasted 
over 30 s (11 out of 4,176 individual responses were removed, leaving 
a total of 4,165 data points for analysis). This was because they failed 
to follow the instruction to respond as quickly and accurately as 
possible. After excluding these data points, we visualized the data 
using R (R Core Team, 2022) for general descriptive patterns. We then 
used generalized linear mixed effects modeling for statistical data 
analysis. Mixed effects models were constructed from the null model 
(containing only random effects of item and participant) to models 
containing fixed effects, and the dependent variable was accuracy in 
the CSWL task. We tested if each of the fixed effects of trial type, 
block, and their interaction improved model fit using log-likelihood 

TABLE 1 Pseudowords in the consonant set and the vocalic set.

Consonant set Vocalic set

pa1mi1 pa4mi1 li1fa1 li4fa1

ta1mi1 ta4mi1 lu1fa1 lu4fa1

ka1mi1 ka4mi1 lei1fa1 lei4fa1

Numbers “1” and “4” refer to the lexical tones T1 and T4 carried by the syllables.
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comparisons between models. A quadratic effect of block was also 
tested for its contribution to model fit, as learning may have been 
non-linear over training. Additionally, we tested if adding the derived 
measures from the HeLEx questionnaire as fixed effect to the mixed-
effect models improved model fit.

The anonymized data and R scripts are available at: https://osf.
io/q6354/.

Results

Performance on the cross-situational word 
learning task

Figure 2A presents the overall proportion of correct responses in 
the CSWL task. Participants performed significantly above chance 
from Block 1 (mean accuracy = 0.59, t = 4.61, p < 0.001). For the 
different minimal pair trials (Figure 2B), accuracy was the highest in 
non-minimal pair trials, followed by consonantal and vocalic minimal 
pair trials. Performance in the tonal trials was the lowest and remained 
close to chance level (0.53) until the end of the CSWL task.

We ran generalized linear mixed effects models to examine 
performance accuracy across learning blocks. Compared to the model 
with only random effects, adding the fixed effect of learning block did 
not improve model fit significantly (χ2(1) = 0.944, p = 0.331). Adding 
trial type (consonant, vowel, tone, non-minimal pair) improved model 
fit (χ2(3) = 28.298, p < 0.001), but the block*trial type interaction 
(χ2(3) = 4.365, p = 0.225) did not improve fit further. This indicates that 
the overall performance differed significantly across trial types, but the 
learning trajectories (i.e., improvement across blocks) did not differ 
significantly in different trial types. The quadratic effect for block did 
not result in a significant difference (χ2(4) = 2.109, p = 0.716). The best-
fitting model is reported in Table 2. Note that, whereas block did not 
contribute to explaining variance significantly when considered as a 
single fixed effect, it was significant in the model when trial type was 
also included (as shown in Table 2).

Heritage language experience 
questionnaire

We computed a set of measures of HL use derived from the four 
modalities (reading, writing, speaking, hearing) and five contexts 
(family, external family, work, community, leisure) of language use. 
Tables 3, 4 summarize the results.

Participants reported higher Mandarin proficiency and use in 
speaking and hearing compared to reading and writing. As for 
language dominancy, only one participant reported to be Mandarin-
dominant in speaking and another participant being Mandarin-
dominant in hearing/understanding. Overall, more participants were 
dominant in English in all modalities. In terms of the context of 
language use, participants reported more Mandarin use with families 
and external families, and relatively little Mandarin use in 
working conditions.

The relationship between heritage 
language background and CSWL

To investigate whether the proficiency and use of Mandarin 
influence the outcomes in learning novel tonal words (i.e., 
performance at the final block), we ran several sets of mixed-effect 
models with the derived measures from HeLEx as fixed effects.

For the measure of Mandarin use across modalities, we carried 
out three sets of analyses to explore the fixed effects of (1) Mandarin 
proficiency, (2) frequency of Mandarin usage, (3) usage-based and 
proficiency-based Mandarin dominance in the four modalities. 
ANOVA comparison between models containing fixed effects and the 
random effect model showed no significant differences, indicating that 
none of these fixed effects significantly explain variance in word 
learning outcomes.

As for the measures of Mandarin use in the five contexts, we ran 
four sets of analyses and tested if (1) the proportion of Mandarin use, 
(2) the proportion of Mandarin interaction, (3) language entropy, (4) 

FIGURE 1

Example of cross-situational word learning (CSWL) trial. Participants were presented with two objects and played a single pseudoword. They had to 
decide if the pseudoword referred to the object on the left or the object on the right.
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the weighted proportion of Mandarin use (accounting for the actual 
time spent in each context) in the different contexts explained 
performance in the tonal trials. However, we  did not find any 
significant predictors of performance from the derived measures.

Exploratory analyses
Since we did not observe any significant influence of the individual 

HeLEx measures on participants’ learning outcomes in tonal trials, 
we  carried out additional exploratory analyses based on other 
responses in the questionnaire. Firstly, we explored if having one or 
two Mandarin-native parent influences learners’ performance, as 

having two Mandarin-native parents may provide a more Mandarin-
dominant environment at home. Mixed-effects models containing 
parent language as a fixed effect showed no significant improvement 
compared to the random effect model (χ2(1) = 0.0801, p = 0.78). This 
means that the number of Mandarin-speaking parent did not explain 
variance in word learning outcome. Secondly, we coded whether or 
not participants used Mandarin at preschool, primary school, 
secondary school, post-secondary and post-graduate levels, and 
extracurricular Mandarin classes to test the effect of Mandarin 
schooling. Model comparisons revealed no significant effect of any of 
the variables.

FIGURE 2

Mean proportion of correct pictures selected in each learning block—overall (A) and in different trial types (B). The dotted line represents chance level. 
Error bars represent 95% confidence intervals.
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TABLE 4 Heritage language (Mandarin) use in five contexts.

Family External family Work Community Leisure

Proportion of HL use 0.64 (0.28) 0.64 (0.29) 0.10 (0.21) 0.12 (0.13) 0.18 (0.22)

Proportion of HL interaction 0.43 (0.28) 0.39 (0.34) 0.07 (0.17) 0.10 (0.20) 0.13 (0.23)

Proportion of HL use (weighted) 0.30 (0.22) 0.06 (0.08) 0.03 (0.08) 0.01 (0.02) 0.02 (0.04)

Proportion of HL proficient interlocutors 0.80 (0.31) 0.63 (0.46) 0.22 (0.42) 0.30 (0.47) 0.33 (0.46)

Proportion of HL dominant interlocutors 0.72 (0.36) 0.54 (0.46) 0.20 (0.39) 0.29 (0.46) 0.25 (0.42)

Language entropy 0.67 (0.34) 0.64 (0.37) 0.25 (0.30) 0.41 (0.34) 0.46 (0.39)

TABLE 5 Factor loadings for modality-related variables.

Factor 1 (reading and writing) Factor 2 (oral experience) Factor 3 (oral proficiency)

Reading_Experience 0.741

Writing_Experience 0.861

Reading_Proficiency 0.869

Writing_Proficiency 1.005

Speaking_Experience 0.911

Hearing_Experience 0.996

Speaking_Proficiency 0.933

Hearing_Proficiency 0.676

Exploratory factor analysis
Given the large number of observed variables derived from the 

questionnaire, we decided to carry out an exploratory factor analysis 
and examine whether some of the variables could be grouped into a 
smaller number of factors for further analyses. We planned to run 
two rounds of factor analysis, one for the modality-related variables 
(see Table 3) and another for context-related variables (see Table 4). 

This is because mixing the variables across modalities and the 
variables across contexts might make the resulting factors 
less interpretable.

For the modality-related variables, we  first checked the 
correlations between HL experience and experience-based dominance 
measures, as well as between HL proficiency and proficiency-based 
dominance measures. The results suggested that the measures are very 
strongly correlated (r > 0.90), which was expected because they were 
derived from the same set of original questions. Thus, we took out the 
dominance measures and only entered HL experience and HL 
proficiency across modalities into the factor analysis. The exploratory 
factor analysis suggested three factors: Factor 1 relates to measures of 
written language experience and proficiency (i.e., reading/writing 
experience, reading/writing proficiency), Factor 2 relates to measures 
of oral language experience (i.e., speaking/hearing experience), and 
Factor 3 relates to measures of oral language proficiency (i.e., 
speaking/hearing proficiency). Table 5 summarizes the output factor 
loadings of each measure.

We then entered the three factors as fixed effects into the 
generalized mixed effect models mentioned above to explore if the 
grouped factors predicted participants’ learning outcomes. Similar to 
our previous findings, ANOVA comparisons between models 
containing fixed effects of the three factors and the random effect 
model showed no significant differences, meaning that the three 

TABLE 2 Best fitting model for accuracy in CSWL, showing fixed effects.

Fixed 
effects

Estimate SD 
error

Z p-value

(Intercept) 0.934 0.176 5.298 < 0.001***

Block 0.105 0.031 3.399 < 0.001***

TrialTypeC −0.604 0.138 −4.383 < 0.001***

TrialTypeT −1.217 0.179 −6.803 < 0.001***

TrialTypeV −0.454 0.148 −3.078 0.002**

TrialTypeC refers to consonantal minimal pair trials, TrialTypeT refers to tonal minimal pair 
trials, TrialTypeV refers to vocalic minimal pair trials, with the reference being non-minimal 
pair trials.
Number of observations: 4165, Participants: 29, Item, 12. AIC = 5076.1, BIC = 5297.8, log-
likelihood = −2503.1.
R syntax: glmer[acc ~ block + TrialType + (1 + block + TrialType | item) + (1 + block + TrialType 
| subjectID), family = binomial, data = fulld, glmerControl(optCtrl = list(maxfun = 2e5), 
optimizer = "nloptwrap," calc.derivs = FALSE)]. **p < 0.01; ***p < 0.001.

TABLE 3 Heritage language experience across four modalities.

Reading Writing Speaking Hearing Scale

HL experience 3.97 (2.01) 2.97 (2.11) 5.48 (1.33) 5.83 (1.26) 1 ~ 7

HL proficiency 2.14 (0.95) 1.93 (0.96) 2.86 (0.64) 3.34 (0.67) 1 ~ 4

HL/SL dominance (experience-based) 0.57 (0.29) 0.43 (0.30) 0.79 (0.19) 0.83 (0.17) 1 = balanced Mandarin 

and EnglishHL/SL dominance (proficiency-based) 0.53 (0.24) 0.49 (0.24) 0.75 (0.20) 0.85 (0.18)
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modality-related factors did not significantly explain variance in word 
learning outcomes.

In addition, we ran a decision tree analysis to explore and visualize 
the hierarchical contribution of the three factors to word learning 
outcomes. Figure 3 presents the results of the decision tree model. 
Higher Factor 2 score (oral experience) and Factor 1 score (written 
experience and proficiency) seemed to lead to a path to higher 
accuracy in tonal trials at the final block (when Factor 2 > = 0.49 and 
Factor 1 > = 0.31, accuracy = 0.75), though only a small proportion of 
data fell under this rule. Overall, however, the decision tree model did 
not provide clear relations between the factors and the tonal word 
learning outcomes.

We then tried to fit the same factor analysis and follow-up tests on 
the context-related measures. However, there was no good factor 
solution for the context-related measures (Kaiser-Meyer-Olkin test 
suggested that data was not suitable for factor analysis)—indicating 

that the individual measures of context of use should be kept separate. 
Thus, no further analyses based on the derived factors were conducted.

Comparison with English-native and 
Mandarin-native participants

To further understand Mandarin heritage speakers’ word learning 
performance, we ran exploratory analyses combining data from the 
current study and data from Ge et al. (2024) since the two studies 
employed the same method and stimuli. This allowed us to compare 
Mandarin heritage speakers’ learning trajectory with English-native 
participants (who had no tonal experience) and Mandarin-native 
participants (who had continuous, extensive tonal experience). 
Generalized linear mixed effects models revealed that, compared to 
the model with only random effects, adding the fixed effect of block 

FIGURE 3

Decision tree model based on the three modality-related factors.
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(χ2(1) = 21.012, p < 0.001), trial type (χ2(3) = 28.532, p < 0.001), and the 
3-way block*trial type*language group interaction (χ2(11) = 42.459, 
p < 0.001) significantly improve model fit. The effect of language group 
(English-native, Mandarin-native, Mandarin heritage) did not 
improve fit (χ2(2) = 0.824, p = 0.662).

We then explored the 3-way interaction in detail and ran separate 
mixed effects models for each trial type to test whether the group 
performances differed in any particular trial types. In the tonal trials, 
we  observed a significant effect of language group (χ2(2) = 6.851, 
p = 0.033). The effect of block (χ2(1) = 3.386, p = 0.066) and the 
block*language group interaction (χ2(2) = 0.020, p = 0.990) was not 
significant. The best-fitting model summarized in Table 6 shows that 
the Mandarin-native group performed significantly better than the 
English-native group (the reference group) in tonal trials, whereas the 
Mandarin heritage group did not show significant divergence from the 
English-native group. This language group effect, however, was not 
significant in other trial types (consonantal χ2(2) = 3.370, p = 0.185; 
vocalic χ2(2) = 2.254, p = 0.324; non-minimal pair χ2(2) = 3.149, 
p = 0.207).

Discussion

In this study, we explored how heritage speakers learn novel words 
from their HL via a cross-situational, statistical learning process and 
whether the degree of HL experience predicts learning outcomes. 
Heritage speakers could rapidly learn words that contain special 
phonological features which exist only in their HL but not in their 
dominant language (i.e., lexical tone for heritage Mandarin speakers 
residing in English-speaking environments). However, when this 
specific feature is the only informative cue to distinguish words (i.e., 
in the case of tonal minimal pairs), heritage speakers seem to 
encounter greater difficulties.

RQ1: Do minimal pairs and phonological contrasts that do not exist 
in heritage speakers’ majority language pose difficulty during cross-
situational learning?

Results suggested that learners’ performance was greatly 
influenced by the presence of minimal pair words. As predicted, 
learners performed better in non-minimal pair trials as compared to 
minimal pair trials, which is consistent with previous findings on 

CSWL of minimal pairs in other languages (e.g., Escudero et  al., 
2022). Moreover, we  observed a difference in performance on 
segmental minimal pairs and tonal minimal pairs. Heritage Mandarin 
speakers’ performance in tonal minimal pair trials was the lowest and 
remained at chance level throughout the experiment, whereas 
performance in consonantal and vocalic minimal pair trials improved 
over time. The lack of learning effect in tonal trials was contrary to our 
prediction that early exposure to Mandarin would allow the heritage 
speakers to develop tonal representations and be able to use tonal cues 
in word learning. Our combined data analysis with Ge et al. (2024) 
demonstrated that the Mandarin heritage speakers’ learning pattern 
was similar to English-native speakers with no tonal experience, 
where tonal minimal pairs were particularly difficult, and performance 
in tonal trials was significantly lower than that of Mandarin-
native speakers.

These findings could be explained from two perspectives – the 
nature of the stimuli and the participants’ language profile. Firstly, the 
stimuli in the experiment were designed to have segments that are 
similar between English (the dominant language) and Mandarin (the 
heritage language), and also include a tonal feature that is specific to 
Mandarin. Since our participants were English-dominant, they might 
weigh more the segmental cues in their linguistic repertoire and 
attend more to the segmental features in the task. Previous research 
also suggested that even Mandarin-native speakers tend to rely more 
on segmental than tonal information in word processing (e.g., Cutler 
and Chen, 1997; Yip, 2001; Sereno and Lee, 2015). This might 
contribute to the divergence in the learning trajectories of segmental 
and tonal minimal pairs. Secondly, although the group of heritage 
speakers we recruited reported relatively high proficiency in Mandarin 
listening (rating 3.34 out of 4) and speaking (rating 2.86 out of 4), they 
were still significantly more dominant in English in all language 
modalities (see Table 3, HL dominance), and had very little Mandarin 
use outside of the family (including external family) context (see 
Table 4). This might explain why their performance in the learning 
task at the group level resembles that of the English-native speakers in 
previous research (Ge et al., 2024).

Furthermore, considering previous findings on heritage Mandarin 
speakers’ perception and production of Mandarin tones (e.g., Chang 
and Yao, 2016, 2019), there is another possibility that derives from 
heritage speakers’ distinct tonal representations. Although heritage 
speakers of Mandarin tend to possess categorical representations of 
tones that are closer to native Mandarin speakers, they are usually not 
entirely the same as native speakers (e.g., Yang, 2015). Therefore, even 
though the heritage Mandarin speakers in the experiment possess 
sensitivity to tonal variations, their categorization of the specific 
contrast (i.e., T1–T4) might be different from the native speakers in 
certain acoustic dimensions, resulting in the difficulty in tonal 
minimal pair learning. Additionally, the selection of the tones used in 
the stimuli was based on previous experiment testing English-native 
speakers’ identification of Mandarin tones. Hao (2018) reported that 
English-native learners of Mandarin could identify T1 and T4 at 
word-initial positions better compared to T2 and T3, and hence these 
tones are likely to be  easier in the disyllabic environment of this 
experiment. However, it is possible that the identification difficulty of 
the tones is different for heritage Mandarin speakers. Further research 
is needed to examine how tonal contexts (the preceding and following 
tones) affect heritage speakers’ perception in particular.

TABLE 6 Best fitting model for accuracy in tonal trials, combining data 
from the present study and data from Ge et al. (2024).

Fixed Effects Estimate SD 
Error

Z p-
value

(Intercept) −0.188 0.143 −1.314 0.189

Block 0.061 0.026 2.345 0.019 *

GroupMandarinL1 0.451 0.170 2.657 0.008 **

GroupMandarinHeritage 0.066 0.116 0.569 0.570

Number of observations: 3049, Participants: 85, Item, 12. AIC = 4186.6, BIC = 4355.2, log-
likelihood = −2065.3.
R syntax: glmer[acc ~ block + langgroup + (1 + block + langgroup + block:langgroup | 
item) + (1 + block | subjectID), family = binomial, data = fulld.combined, 
glmerControl(optCtrl = list(maxfun = 2e5), optimizer = "nloptwrap," calc.derivs = FALSE)]. 
*p < 0.05; **p < 0.01.
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RQ2: Does the degree of heritage language experience and usage 
influence learning outcomes?

According to the HeLEx questionnaire results, we did not find a clear 
relationship between participants’ Mandarin experience or usage and 
their performance in the tonal word learning task. Specifically, the 
derived measures from the questionnaire did not predict how well 
participants respond to tonal minimal pairs. The questionnaire measures 
focused on how much and how well participants use Mandarin in their 
daily communications, that is, the use of Mandarin in various contexts. 
When using Mandarin for communicative purposes, lexical tones are not 
the only focus because information from the context can be delivered 
even when lexical tones are not always correctly realized. However, in the 
word learning task, there was no contextual information and participants 
had to learn isolated words. For the tonal minimal pair trials in particular, 
a misperception of lexical tone would lead to failure in word 
identification. It is possible that heritage Mandarin speakers might rely 
more on contextual information in tonal perception than native speakers. 
Thus, a direct link between the questionnaire measures and the word 
learning outcomes was missing because they measured tonal abilities in 
different communicative situations.

Another noteworthy finding is that our factor analysis suggested 
a grouping of the derived measures of HL modality use, highlighting 
a distinction between written and oral language proficiency and use. 
Questionnaires like HeLEx usually contain a large number of measures 
to thoroughly record participants’ language profiles. Our results 
suggested that some individual measures (even across the original 
categories) could be highly correlated and hence reasonably grouped 
into one single factor to facilitate further statistical analyses and 
predictions of the influence of HL on learning and behavior.

Limitations and further directions

In the CSWL task, learning performance reflects the combined 
abilities at both the perceptual and lexical levels. Since we do not have a 
separate measure of tonal perception, it is unclear whether the difficulty 
comes from heritage Mandarin speakers’ different tonal representations 
and categorizations. Thus, further studies could add tone identification 
tasks to examine whether more accurate identification would 
be associated with better word learning. It would also be interesting to 
test tone identification at both the pre-lexical level (e.g., identification of 
isolated tonal syllables without meaning) and the lexical level (e.g., 
identification of tones in real words), since it indicates how well 
participants process tonal information when meanings are attached. 
Moreover, it would be worth testing whether greater HL experience and 
usage is directly linked to better tone identification ability.

Furthermore, it would be interesting to recruit participants from 
more diverse HL backgrounds. In our current sample, most 
participants were highly English-dominant. Future studies could 
compare whether heritage speakers who are more balanced in their 
English and Mandarin proficiency would perform differently and 
be more able to learn the tonal minimal pairs.

Conclusion

We found that heritage speakers of Mandarin learned 
Mandarin novel words in a similar pattern to English-native 

learners of Mandarin. They could pick up new words from a short 
exposure by tracking the statistics of input, but learning was 
reduced when minimal pairs were present. The greatest difficulty 
was associated with tonal minimal pairs. The degree of HL 
experience and usage did not seem to predict tonal word learning 
outcomes. Our results contribute to the understanding of heritage 
speakers’ behaviors when learning and processing the target 
language. It suggests that heritage exposure does not necessarily 
lead to an advantage in learning the target language, and the 
amount of exposure may not be the key factor influencing learning 
outcomes, though further research into the role of diverse HL 
exposure is needed.
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Introduction: This paper examines the productive vocabulary skills of five groups 
of English-Hebrew bilinguals in Israel and the United States. The juxtaposition 
of these five groups allows us to simultaneously compare performance across 
dominance profiles, acquisition contexts (L2 learned in school, HL maintained at 
home, immigration and immersion), and countries (Israel and the USA).

Methods: A total of 185 participants took part in study: Hebrew-dominant 
heritage English speakers, Hebrew-dominant L2-English speakers, English-
dominant heritage Hebrew speakers, and English-dominant L2-Hebrew speakers 
in the US and in Israel. They were all administered the MINT assessment in both 
languages, as well as background questionnaires. We then employ network 
modeling based on a secondary data analysis of background questionnaires to 
consider how each group’s lexical proficiency ties in to reported input factors.

Results and discussion: The MINT results indicate clear language dominance in 
all the groups except Hebrew-dominant heritage English speakers, who show 
balanced proficiency in both their languages. The network models indicate 
key distinctions between the groups as a function of linguistic context, and we 
assess our findings in the context of recent work on quantifying the bilingual 
experience.

KEYWORDS

heritage language, L2, English, Hebrew, network modeling, input factors, vocabulary, 
lexicon

1 Introduction

Languages beyond the majority language spoken in a given society are acquired in a 
variety of ways. Under one scenario, a person acquires her first language (L1) in a 
monolingual setting, might learn a second language (L2) in school and become a late 
sequential bilingual, and this language acquisition might be supported to varying degrees 
by personal media consumption. In another scenario, a speaker might emigrate from one 
country to another, thus becoming immersed in a new L2 (which may or may not have been 
previously studied as an L2) as a late sequential bilingual or adult learner. While this latter 
scenario may be  similar to the first example of L2 acquisition, the context—language 
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acquisition in a classroom versus assimilation in everyday life—is 
crucially different. In yet another scenario, a speaker’s L1 might 
be her heritage language (HL), a language acquired naturalistically 
at an early age, distinct from the dominant societal language (SL) 
where the speaker grows up (Rothman, 2009). In this scenario, 
speakers start out either dominant in the HL or balanced in the HL 
and the SL, as either simultaneous or early sequential bilinguals, but 
shift dominance to the SL once they begin schooling (Benmamoun 
et al., 2013). While each of these manifestations of bilingualism—L2 
acquisition in school, immigration contexts, and heritage 
languages—have been thoroughly studied in their own right, few 
studies have considered them in concert. These few studies have 
generally explored one language in various forms: as an HL, as an 
L2, and as a majority SL among monolingual speakers. Studies that 
consider these diverse bilingual scenarios across a language dyad are 
few and far between.

To bridge this gap, we combined production and language use 
data from five groups of bilingual English/Hebrew speakers, with 
some groups mirroring each other. These groups included Hebrew-
dominant heritage-English speakers, Hebrew-dominant L2-English 
speakers, English-dominant heritage-Hebrew speakers, and English-
dominant L2-Hebrew speakers in the US and in Israel (see the top 
section of Table 1 for a concise understanding of the groups and 
their language dynamic). We assessed the participants’ productive 
vocabularies in both Hebrew and English and conducted a network 
analysis of participants’ linguistic background and input factors and 
lexical proficiency in both languages. The goal of this paper is to 
compare the same languages in different contexts and with different 
statuses, and to explore how linguistic experience could play 
different roles accordingly. To this end, we purposefully compare a 
high-prestige language (English), which is a lingua franca 
(Phillipson, 2008), to a language with lower prestige but 
demonstrated cultural value (Hebrew), to consider how proficiency 
in each might interrelate with input and other factors. As the lexicon 
is known to be particularly susceptible to input factors (Gharibi and 
Boers, 2017), we expect to highlight multiple relations of interest 
between background variables and proficiency in Hebrew and 
English. The network analysis, described in greater detail in section 
2.3, is a relatively novel methodology that allows us to explore 
potential connections between variables without explicitly testing 
for causation. Thus, the present study will shed light on the 
interconnectedness of lexical proficiency in English and Hebrew 
with other measures of language use, as a function of linguistic 
context. The present study combines data collected from three 
previous studies (Bar On and Meir, 2022; Livni and Meir, 2022; 

Fridman and Meir, 2023a), each using a unique background 
questionnaire. Therefore, in addition to juxtaposing proficiency 
scores and building network models, we  will discuss the 
methodological implications and challenges of integrating cross-
study data (see Nicklin and Plonsky, 2020; Bialystok et al., 2022 for 
previous examples of secondary data analysis).

2 The bilingual lexicon

For several decades, bilinguals have consistently been shown to 
have a smaller vocabulary in each of their languages than monolingual 
speakers of either (Bialystok and Luk, 2012). If words are acquired as 
a function of frequency, then this phenomenon is a natural 
consequence of bilinguals splitting their time and exposure between 
two languages, while monolinguals’ time and exposure are 
concentrated on one, leading to lower frequency representations 
among bilinguals (Gollan et al., 2005).

A recent meta-analysis of 130 studies found evidence for the 
bilingual “lexical deficit” (Bylund et al., 2023, p. 898) only among 
sequential bilinguals who learned their L2 later in life, and only in the 
L2, and not for simultaneous bilinguals or for sequential bilinguals in 
their L1 (Bylund et al., 2023). Meanwhile, while HL speakers (who can 
be  either simultaneous or early sequential bilinguals) score fairly 
consistently higher on vocabulary assessments in their dominant SL, 
usually their L2, than in their HL, their lexical proficiency has been 
shown to be highly variable (see, for example, Fridman and Meir, 
2023a, findings that HL-Hebrew speakers in the US ranged from 15 
to 82% accuracy on an HL vocabulary assessment). Generalizing 
beyond vocabulary size, studies have shown that knowledge of one 
language can affect the bilingual’s knowledge of another (Prior and 
van Hell, 2021), for example in cases of code-switching, co-activation, 
cross-linguistic influence, or other blending of features between 
languages at every linguistic level.

Grosjean (1989) thus argues that bilinguals are not, and cannot 
be considered as, “two monolinguals in one.” Counterpointing the 
documented limitations of bilingual vocabularies per language, some 
have posited that the conceptual vocabulary of bilinguals is quite 
robust. That is, even though bilinguals’ vocabulary knowledge is 
distributed across two languages, the number of concepts they can 
name in either of the languages matches that of monolinguals in their 
one language or even surpasses it (Oller et al., 2007; Core et al., 2013). 
Several studies of children have found bilingual conceptual vocabulary 
scores to be similar to or higher than those of monolinguals (Pearson 
et  al., 1993; Junker and Stockman, 2002; Ehl et  al., 2020). To our 

TABLE 1 Participants’ background information.

L2-ENG-IL L2-HEB-US L2-HEB-IL HL-ENG-IL HL-HEB-US

Country of residence Israel United States Israel Israel United States

English status L2 L1 L1 HL SL

Hebrew status L1 L2 L2 SL HL

Number of participants 50 27 20 48 40

Age 21.6 (3.9) 18–30 22.1 (5.6) 18–36 26.3 (2.9) 23–30 21.9 (3.7) 18–30 26.3 (7.5) 18–44

Gender 26F, 24M 12F, 15M 9F, 11M 24F, 24M 15F, 25M

Age of onset of bilingualism 9.31 (2.09) 5–14 5.59 (2.31) 2.5–15 14.45 (4.37) 8–20 1.88 (1.91) 0–5 2.77 (3.03) 0–10
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knowledge, no such studies have been conducted on bilingual adults, 
although we have no reason to believe this phenomenon would change 
significantly as bilinguals age.

Luk and Rothman (2022) note that, as with other linguistic 
domains, bilingual lexical abilities will vary by the type of 
bilingualism, the amount and type of language exposure, and 
many other factors. The sum of the findings discussed in this 
section points to the importance of considering language 
experience and background when assessing lexical proficiency, as 
a means to understand which factors play the most pivotal roles 
in promoting bilingual vocabulary.

2.1 The bilingual lexicon and effects of 
background and input factors

A variety of background and input factors have been proposed to 
predict lexical proficiency among bilinguals. Background factors, such 
as socio-economic status (SES) and biological age, and input factors, 
such as age of onset of bilingualism, number and types of interlocutors, 
and language use over time and across contexts, might have 
cumulative effects and/or interact with each other. We will discuss in 
this subsection how these factors affect language skills in bilinguals. 
Individuals’ socio-economic status (SES) also affects their language 
skills: children with lower SES have lower productive and receptive 
vocabulary skills. This has been demonstrated for monolingual and 
bilingual children, since SES might be a proxy for the richness of the 
language input available to the child (for an overview, see De Cat, 
2021). In particular, higher parental education positively impacts both 
languages of bilingual children (Miękisz et al., 2017).

Finally, age is known to mediate L1 lexical development, as 
monolingual children know fewer words than monolingual adults. 
With respect to L2 and HL acquisition, the impact of age is not 
straightforward. A study of child and adult HL-Russian speakers 
found that adult HL speakers had a larger HL vocabulary than their 
child counterparts on verbs, while on nouns this was the case only for 
participants with SL-Hebrew, but not with SL-English (Fridman and 
Meir, 2023b). HL proficiency in children is often higher in early 
childhood and deteriorates as the HL speaker ages and becomes more 
exposed to the SL (Armon-Lotem et al., 2021). Thus, age is much more 
likely to interact with other factors, such as age of acquisition of the 
SL/L2 and cumulative input (for example, an older L2 speaker with an 
earlier age of acquisition of the L2 might have more cumulative input 
and therefore be more proficient or, conversely, might have had more 
time to forget vocabulary, if most learning took place earlier on and 
was not reinforced). Thus, these additional confounding input 
variables must be considered.

In addition to age, age of onset of bilingualism (AoB) generally 
refers to the age at which an individual becomes exposed to an 
additional language, whether this is the SL or the L2. It has been 
widely shown to play a key role in bilinguals’ language proficiency 
(Bylund et al., 2021). For L2 speakers, an earlier age of acquisition 
leads to higher proficiency in the L2, while for HL speakers, a later age 
of acquisition of the SL may lead to higher proficiency in the HL 
(Montrul, 2008; Paradis, 2023). Furthermore, HL speakers with a later 
AoB often have higher self-ratings of both HL proficiency and HL 
language use overall (Macbeth et al., 2022), although AoB does not 
always predict HL performance (Montrul and Sánchez-Walker, 2013). 

Thus, it becomes important to consider the interactions between AoB 
and language experience (Kim and Kim, 2022).

Language use in the family has been proposed to play an 
important role in HL maintenance and L2 acquisition. In particular, 
Bridges and Hoff (2014) found an effect of sibling language use on HL 
knowledge in children, such that children without older siblings at or 
above school-ages had more HL input than those with such siblings. 
This can be attributed to the fact that the older siblings begin switching 
into the more-widely-used SL and bring the SL home with them, using 
it to speak both with the younger HL speakers and with their parents, 
and in turn leading their parents to use it more, so that the younger 
HL speakers would have less HL (and more SL) parental input. 
Similarly, L2 input from older siblings was found to facilitate L2 
development in children more so than did L2 input from the mother 
(Duncan and Paradis, 2020).

For studies of adults, while understanding language input from 
childhood may be informative, it may not correspond directly (or at 
all) to current real-world language use (Macbeth et al., 2022). For 
example, frequent exposure to the HL during childhood may have 
dwindled over time, and effects of language input from parents and 
siblings may fade once the HL speaker has moved out of the family 
home. Thus, it is important to consider current language use in 
addition to language use at different points in time, rather than using 
an aggregate average measure that lumps this language experience 
together without distinction.

Other input factors, such as HL use in the broader community, 
can directly contribute to HL speakers’ positive attitudes toward their 
HL, and in turn to higher HL proficiency (Jee, 2018). Motivations for 
maintaining and advancing HL proficiency include an intrinsic desire 
for easier communication with non-SL-speaking family members (Jee, 
2018) but also extrinsic pressure from family (Comanaru and Noels, 
2009). Some HL speakers see the HL as an innate part of their self-
concept (ibid) while others report similar motivations to those of L2 
learners: increased confidence, acquiring or sharpening a skill, or 
gaining a useful tool for career advancement. Studies have shown that 
L2 learners’ motivations to learn a language may be modulated by 
proficiency, with lower-proficiency learners citing general ideas such 
as participating in a multilingual workplace, and more advanced 
learners setting concrete goals for utilizing the language (Wen and 
Piao, 2020). Rodina et  al. (2020) showed that the size of the 
HL-speaking community and access to formal instruction in the HL 
were significant predictors of HL performance in the domain of 
morphosyntax. Similarly, in a study of HL-Arabic speakers, Albirini 
(2014) found language use across time and contexts to be a significant 
predictor of HL proficiency, with the highest HL proficiency found 
among speakers with a higher number of interlocutors. In the same 
vein, it was shown that the lexical proficiency of HL-Hebrew, 
HL-Chinese, and HL-Spanish child speakers positively correlated with 
the number of HL interlocutors in the child’s environment (Gollan 
et al., 2015).

Several studies have found a positive effect of media consumption, 
focusing on television, on L2 vocabulary acquisition (Lin and 
Siyanova-Chanturia, 2015). Similarly, media engagement, as well as 
engagement in extracurricular and cultural activities, has been found 
to be positively correlated with bilingual vocabulary development (see 
Paradis, 2023 for an overview). Extending this, studies have shown a 
positive association between HL use with friends and HL proficiency 
(Paradis, 2023).
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In some contexts, a language might be maintained as an HL or 
acquired as L2 for identity or religious purposes. Regarding identity, 
in a study of 40 college-aged HL-Korean speakers in the US, 
participants were overall found to have a high level of biculturalism—
considering themselves a blend of Korean and American. 
Furthermore, participants with higher HL proficiency were more 
likely to rate themselves as bicultural, suggesting that greater 
proficiency in the HL leads to a greater ability to balance the societal 
and home cultures (Lee, 2002). Kagan (2012) likewise found that HL 
speakers tend to straddle the minority and majority cultures, often 
describing themselves as having hyphenated identities, such as 
Russian-American. Extending this, Albirini (2014) found a positive 
correlation between a strong sense of ethnic identity tied to the HL 
and HL-Arabic proficiency. Indeed, HL-Arabic speakers reported that 
they study Arabic in the USA for reasons of ethnic identity and 
because of their religious affiliation, be that Christian or Muslim (for 
an overview see Bale, 2010). The same can be applied to Hebrew, 
which is learned as part of the Jewish cultural and religious identity. 
For example, speakers of so-called Jewish English use thousands of 
words from Yiddish, Textual Hebrew/Aramaic, and Modern Israeli 
Hebrew (Benor, 2009, 2018) as part of their Jewish identity. The 
direction of the relationship between HL proficiency and identity is 
not always clear or unequivocal. While Lee (2002) interpreted 
HL-Korean proficiency as affecting self-identification, and Albirini 
(2014) suggested that identity inspired HL-Arabic speakers to formally 
study their HL, either of these cases could be interpreted in the reverse 
direction as well. Thus, until the observed correlations are studied in 
greater detail and in more contexts, we  can only conclude that a 
connection has been identified between identity and HL proficiency, 
without commenting on causation.

2.2 Documenting diverse bilingual 
language experience: a network approach

The factors described in the previous sections have been 
considered across myriad studies and operationalized in numerous 
ways. Kašćelan et  al. (2021) surveyed 48 different questionnaires 
aiming to profile language experience and background, finding a hefty 
range of factors of interest, methods for measuring those factors, and 
the scales employed therein. They note that even when the same labels 
are used across questionnaires, the variation within the measures begs 
the question of whether the same constructs are even being 
considered. For example, de Bruin (2019) points out that across 
numerous questionnaires, L2 age of acquisition might refer to the age 
at which a speaker immigrates to a new country, the age at which a 
speaker begins acquiring the language, the age at which a speaker 
reaches fluency in the language, the age at which a speaker becomes 
regularly exposed to the language on a daily basis, or the age at which 
the speaker begins receiving instruction in the language. Although 
there is consensus among the research community that age of 
acquisition is crucial in understanding an individual’s language 
background (de Cat et al., 2023), it is clearly apparent how the factor’s 
exact definition can have a significant effect on outcomes, and how 
defining it otherwise could lead to skewed results.

When considering current language use, it is not the 
operationalized definition that leaves room for doubt, but the 
formulation of the question (see Anderson et  al., 2018 for an 

overview). This question might ask a bilingual participant to estimate 
the percentage of the use of one language per day, assuming that use 
of a second language makes up the difference to 100%. Alternatively, 
a participant might be asked to estimate an average daily percentage 
for each language, without assuming a maximum of two languages. 
Other questionnaires might consider the frequency of use of a given 
language, without defining a timeframe or setting, while still others 
might ask to note which languages were in use, specifying neither 
timeframe, nor frequency, but binary presence/absence. Naturally, the 
formulations of these questions leave significant space for variance 
and granularity and will play a significant role in the derivation 
of conclusions.

Furthermore, many questionnaires collecting self-rating 
information about language proficiency and use across contexts ask 
participants to provide an ordinal ranking. Setting aside the 
subjectivity of the estimations the participants provide, a more crucial 
issue is the variation in scales among these questions between 
questionnaires, with some prompting a ranking on a scale of 1–5, 
others of 1–7, others still 1–10, etc. It is not obvious whether a 
participant would provide an analogous ranking between the scales 
(Macbeth et al., 2022). For example, wanting to select an option close 
to, but not quite 100%, a participant might rank a 4 out of 5 on one 
scale, a 6 out of 7 on another, or even a 9 out of 10, leading to a 
variation of 5–10% for what was an estimate in the first place. Thus, 
comparing such self-assessments across varied questionnaires 
becomes problematic.

While there are undeniable practical challenges that come with 
assessing language data from questionnaires and all the more so from 
combining data collected from different questionnaires, the field is in 
agreement that bilinguals are far from a uniform population and can 
vary on myriad axes, each of which can be measured and indexed in 
a variety of ways (Kaushanskaya et al., 2020; Marian and Hayakawa, 
2021; Kałamała et  al., 2022a). Thus, in addition to challenges of 
interpreting questionnaire results, a task arises of how best to present 
and assess the interactions between this multitude of variables of 
interest. A recently proposed methodology for capturing the bilingual 
experience is network modeling (Freeborn et al., 2022; Kałamała et al., 
2022b). Network modeling is most useful for assessing complex, 
dynamic, and multivariate systems which may not be explained as well 
through unidirectional statistical techniques (Zalbidea et al., 2023). 
Furthermore, this methodology is particularly useful as an exploratory 
model used to generate hypotheses based on estimated relationships 
and interdependencies (Epskamp et al., 2016), and is arguably more 
fitting than other methodologies such as structural equation modeling 
for the specific purpose of exploration (see Abacioglu et al., 2019 for 
a discussion). Network models have been used in related fields such 
as psychology for over a decade but have only recently begun to make 
waves in bilingualism research.

Network models consist of nodes, representing the variables 
entered into the model, and edges connecting these nodes, 
representing partial correlation coefficients between the variables 
(Bringmann et  al., 2019). Edges can vary in density and color to 
represent the strength of the correlations and the direction of the 
relationships (positive or negative), respectively. It is important to note 
that, while network models can shed light on partial correlations 
between variables, they do not show causality, something that must 
be  taken into account when interpreting findings. While network 
modeling can first and foremost show us the “bigger picture” 
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understanding of which variables connect to each other and the ways 
in which they do so, we are also able to derive indices of centrality for 
each node, which can broadly highlight the influence of a given node 
within the network. The three most-commonly used measures of 
centrality are node strength, or the absolute number of connections a 
node has along with their robustness, betweenness, or how often a 
node can be found in the shortest path between two other nodes, and 
closeness, or how close the node is to other nodes (Zalbidea et al., 
2023). However, the latter two measures have garnered significant 
scrutiny regarding their proper application and relevance in models 
beyond social networks (for example in the field of psychology), and 
it has been recommended that future work considers alternative 
measures or avoids them entirely (Bringmann et al., 2019). Bringmann 
et al. (2019) further draw attention to potential pitfalls of centrality 
measures, such as confounds that might arise among closely 
conceptually related factors (consider, for instance, the fundamental 
distinction between two nodes representing unique individuals in a 
social network as opposed to the two factors “language use between 
the ages of 6–12” and “language use between the ages of 13–18,” which 
have much clearer overlap). However, so long as the interpretations of 
centrality in a given model are made explicit, we believe that such a 
measure provides useful insights into particular relationships between 
particular nodes, and complement the network as a whole in showing 
us where we should point our efforts in future investigations.

2.3 The present study: English and Hebrew 
in Israel and the USA

The present work considers five groups from across the Hebrew-
English dyad in Israel and the USA. Before outlining our research 
aims and hypotheses, it is important to set the stage for the context in 
which Hebrew and English are acquired.

In Israel, Hebrew is the SL, the only official language (for an 
overview of Israel’s linguistic makeup, see Meir et al., 2021). English 
enjoys a universal level of prestige in the country, although it is not 
one of Israel’s official languages (Gordon and Meir, 2023). In fact, 
English-dominant immigrants are less likely to attain the same levels 
of Hebrew as other immigrant groups, as their knowledge of English 
suffices to fulfill their major communication needs (Beenstock, 1996). 
English is one of seven required subjects for high school matriculation 
exams, and demonstrated proficiency is a prerequisite for university 
acceptance at all degree levels (Rose et al., 2023; Israeli Ministry of 
Education, 2024). English-speaking immigrants to Israel are typically 
well-educated and enjoy a relatively high socioeconomic status (Joffe, 
2018). Most English-speaking families strive to speak mostly or 
exclusively English at home, in order to maintain or improve children’s 
English proficiency, as it is deemed important and advantageous for 
social and economic advancement (Kayam and Hirsch, 2012).

In the USA context, Israeli immigrants are considered a highly-
assimilated and successful migrant group, although they are known to 
maintain close ties with their home country and are active in local 
expat communities (Fridman and Meir, 2023a). Notably, Israeli expats 
and their children are not the only speakers of Hebrew in the 
United States. Hebrew is also the ethnoreligious language used by 
diaspora Jews, both in religious and in cultural settings. For both 
groups, Hebrew is present through casual infusion or explicit 
instruction in Jewish day schools, Sunday schools, synagogues, and 

Jewish summer camps. Any venue or gathering with the purpose of 
connecting with Jewish heritage or culture will have formal or 
informal elements of Hebrew. While participation in cultural 
organizations is comparable, Israeli expats in the United States are as 
a group less religious than their non-Israeli Jewish counterparts 
(Rebhun and Lev-Ari, 2013). Thus, it is expected that American Jews 
will have greater exposure to and influence from Biblical and liturgical 
Hebrew. Notably, motivation for gaining (or maintaining) Hebrew 
proficiency likely differs between HL-Hebrew speakers and American 
L2-Hebrew learners, with the former group seeking to maintain a 
connection to family and homeland, and the latter aiming to find 
community and connection to their religion or to their ancestral 
heritage. This difference is likely not as pronounced among HL-English 
speakers and L2-English learners in Israel, for both of whom the 
motivation to improve English skills is likely driven by the 
international prestige and ubiquity of English. Today, English can 
be viewed as a lingua franca (Phillipson, 2008), as it is used worldwide 
for communication across a number of different domains, such as 
business, higher education, school settings and tourism (for an 
overview see Jenkins et al., 2011).

In the current study we  investigate HL speakers of English in 
Israel and HL speakers of Hebrew in the USA, L2 speakers of English 
in Israel and L2 speakers of Hebrew in the USA, as well as L2 speakers 
of Hebrew in Israel. Our study had two central aims. We first set out 
to investigate how the five groups compare on lexical performance in 
both languages, as assessed by the MINT task (Gollan et al., 2012). 
We hypothesized that all groups would perform better in their SL than 
in their HL (for the HL groups) and in their L1 than in their L2 (for 
the L2 groups).

Next, we conducted an exploratory study to understand which 
background and input factors are most correlated between one 
another, and in particular with objectively measured lexical 
performance. The goal of this exploration was to understand how the 
inclusion or exclusion of particular factors would influence the 
network model, and to uncover interconnectedness between factors 
that are often viewed as unidirectional or unrelated predictors. Finally, 
with this work, we  hope to contribute to the methodological 
discussion regarding the use of diverse or single background  
questionnaires.

3 Methods

The data and analysis script for this study can be retrieved from 
https://osf.io/p5ckj/?view_only=186fbcbb6f4e476bbea64e7b5f443627.

Data for the present study were compiled from the lexical 
proficiency and background data collected as part of three recently 
published and submitted studies (Bar On and Meir, 2022; Livni and 
Meir, 2022; Fridman and Meir, 2023a). A total of 185 adult participants 
were surveyed, making up five groups (see Table  1 for grouping 
definitions): 50 Israelis with L1-Hebrew who learned English in school 
as an L2 (L2-ENG-IL), 27 Americans with L1-English who learned 
Hebrew, in school or throughout extracurricular programs, as an L2 
(L2-HEB-US), 20 Americans who learned Hebrew as an L2 and then 
moved to Israel (L2-HEB-IL), 48 Israeli heritage speakers of English, 
who were born in Israel or moved prior to age 4 and who came from 
English-speaking homes (HL-ENG-IL), and 40 American heritage 
speakers of Hebrew, who were born in the US or moved prior to age 
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4 and who came from Hebrew-speaking homes (HL-HEB-US). Group 
labels refer to the L2 or HL of each group and to their current place of 
residence (Israel: IL; the USA: US).

Participants’ lexical proficiency was assessed via the MINT 
assessment (Gollan et  al., 2012) in both English and Hebrew, in 
decreasing order of proficiency. Additionally, participants completed 
a detailed background questionnaire about their language profile and 
practices. As the present study combines results from multiple others, 
the background questionnaires varied by group. Means, standard 
deviations, and ranges from measures available for all groups are 
compiled in Table 1.

3.1 Lexical proficiency: the MINT task

The MINT task (Gollan et al., 2012) contains 68 black-and-white 
line drawings that increase in naming difficulty, starting with simpler 
terms like “bear” and “clown” and ranging to more challenging words 
like “mortar” and “porthole.” When developing the MINT, Gollan 
et al. (2012) tested and calibrated it for use in research on bilingual 
speakers of Spanish, English, Hebrew, and Mandarin. In the current 
study, a participant response was counted as accurate even if the 
participant additionally named one or more inaccurate terms. 
Responses were thus binarily coded as “1” for a target response or “0” 
for a non-target response. Next, to assess conceptual vocabulary 
knowledge, we re-scored the same MINT results as follows. For each 
of the 68 items, a “1” was given if the participant accurately named the 
stimulus in at least one language; otherwise, the participant 
received a “0.”

3.2 Measuring background and language 
use factors: normalizing data across 
questionnaires

As the background and language use data assessed in this study 
were collected as part of three subprojects, three different 
questionnaires were used to assess background factors. These 
questionnaires were designed by their respective researchers, with no 
previous filiation. Furthermore, two of the groups, HL-ENG-IL and 
L2-ENG-IL, consisted of participants from two separate studies. Thus, 
only measures that were present in both studies’ questionnaires were 
taken into account for these groups. As a result, it can be said that four 
different background assessments were used in the present work. For 
convenience, we will be labeling these questionnaires A, B, C, and 
D. The L2-HEB-US group completed Questionnaire A, the L2-HEB-IL 
group completed Questionnaire B, the L2-ENG-IL and HL-ENG-IL 
groups completed Questionnaire C (the common factors of 
Questionnaires A and B), and the HL-HEB-US group completed 
Questionnaire D. For a full list of the variables collected from each 
questionnaire (see Supplementary material 1). One additional 
consideration for working across different pre-collected data was the 
use of different coding methodologies, especially for ranking language 
use. These distinct methodologies had to be  normalized into one 
system, often leading to decreased precision in the final product (i.e., 
normalizing “how often do you use Hebrew at with your friends on a 
scale of never/rarely/sometimes/often/always” (as in Questionnaire A) 

with “which language(s) do you use with your friends on a scale of 
English/Both Hebrew and English/Hebrew” (as in Questionnaire D) 
and “which language(s) do you use with your friends on a scale of 
Hebrew/mostly Hebrew/both Hebrew and English/mostly English/
English” (as in Questionnaire B) into the broadest common  
denominator).

Our network models run only on numerical values, so we included 
only ordinal and continuous variables, and we  unified identical 
variables that used different scales. This was done in the following 
ways. Besides MINT scores, for two groups other language proficiency 
measures were available. Self-rated foreign-sounding accent when 
speaking Hebrew was coded on a scale of 1–7, with 1 being no 
detectable accent. For the L2-HEB-IL group, Hebrew level was 
calculated as a sum of self-ratings of reading, writing, comprehension, 
and speaking skills each on a scale of 1–7, with 1 being minimal skills 
and 7 being high proficiency, divided by the total possible score of 28. 
For the HL-HEB-US group, Hebrew and English levels were derived 
from self-ratings from 1 to 5, with 5 being the highest proficiency. 
Hebrew narrative performance was coded as the number of unique 
target tokens (in Hebrew) produced in a narrative (see Fridman and 
Meir, 2023a for an overview of the task). Parental and participant 
education level was measured in years.

Input measures were available in all the groups, yet different scales 
were used. In Questionnaire C, which combined data from the 
separate Questionnaires A and B, one study measured language use as 
“Languages mostly used with the given interlocutor,” coded as 1 for 
English, 2 for both English and Hebrew, and 3 for Hebrew, while the 
other asked participants to estimate the percent of time in which 
English was used with the given interlocutor, ranging from 1 (0%, 
never) to 5 (100%, always). These values were normalized to the scale 
of the first study, such that scores of 4 and 5 were coded as “English” 
or 1, a score of 3 was coded as “Both English and Hebrew” or 2, and 
scores of 1 and 2 were coded as “Hebrew” or 3. Thus, the resulting 
scale ordinally ranked Hebrew use (none or little—mixed—much or 
exclusive), using a coarser system than that of some of the original 
questionnaires. For clarity, and because participants command two 
languages such that the absence of one points to the presence of the 
other, we used the “English” label to indicate limited Hebrew use. This 
same scale was used to quantify language use at different age ranges 
in the HL-HEB-US group. For the HL-ENG-IL group, Hebrew age of 
acquisition was coded separately from Years (age) at Immigration, as 
many participants were not exposed to the societal language 
immediately upon arrival to Israel, up until the start of schooling.

In the HL-HEB-US group, we  also collected information on 
participants’ identity and language maintenance. Maintenance 
methods were coded up to 10, with 1 point given to each of the listed 
methods for maintaining the HL. Visit frequency to Israel was coded 
from 1 to 5 (in ascending order: “I have not visited in the last decade,” 
“less than once every few years,” “once every few years,” “once a year,” 
“more than once a year”). Use of Hebrew in different speech contexts 
and with different interlocutors was coded from 1 to 5 (with 1 being 
“never” and 5 being “always”). Maintenance importance was coded 
from 1 to 5, and identity was coded as 1 for only American, 2 for 
Jewish, 3 for Jewish Israel-American, 4 for Israeli-American, and 5 for 
Israeli. For a full breakdown of the scales used for each variable, and 
for the full text of each questionnaire (see 
Supplementary materials 2, 5-8).
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3.3 Statistical analysis

Data analysis for this study was done in two parts, each using R 
(R Core Team, 2021). First, MINT performance for both languages 
was compared across all groups. Using a linear mixed effects regression 
from the “lme4” R package (Bates et al., 2015), we assessed the effect 
of Age, Group, Language (English vs. Hebrew), and a Group × 
Language interaction on outcomes. Subsequently, we analyzed the 
conceptual vocabulary in the five groups. Conceptual vocabulary 
scores were also analyzed using a linear regression.

Next, using the R packages “bootnet” and “qgraph” (Epskamp 
et al., 2012, 2018) we built a network model for each group using the 
relevant background variables. Variables for which there was no 
variance (i.e., all participants spoke the same language with their 
mothers) or where not all participants in the group provided data 
(with the exception of variables such as “Language Use with Siblings” 
for which participants without siblings marked “N/A”) were excluded 
from the network analysis. We used the Gaussian Graphical Model 
(GGM) with Spearman partial correlations, which allowed us to 
account for a mix of ordinal and continuous variables (see Isvoranu 
and Epskamp, 2023). On the resulting model, we  ran a centrality 
analysis to calculate the strength of each node.

As highlighted in section 2.3, network centrality analyses are 
controversial beyond social networks, and, if used, must be clearly 
defined in the context of a given study. Recall that node strength is 

measured as the sum of absolute values of relationships with 
consecutive nodes, taking into account both positive and negative 
correlation coefficients. Thus, the strongest node in the model is that 
which is connected to the greatest number of other nodes in the 
network. As the network does not inform on causality, we cannot 
assume that the strongest node is the most influential- or that it affects 
the most other factors- nor can we say that it is most affected by other 
variables. In the present paper, however, it can serve as an informative 
highlight of which factors to study further, as they seem to 
be connected in some way to many others. Here, we focus on two 
potential insights: first, an unexpectedly central node can underscore 
newfound relationships between linguistic background variables. 
Second, by considering a variety of models, we  can see how the 
centrality of given nodes change with the exclusion and inclusion of 
different variables.

4 Results

4.1 Lexical performance

Figure 1 shows the individual MINT scores for each group in each 
language. Each dot represents a participant’s score, and each line 
represents a participant, such that the balance/dominance between the 
two languages is clearly visible. The three lines on the boxplot 

FIGURE 1

MINT scores of bilingual speakers across five groups. Each dot represents a MINT score and each line represents a participant, connecting the 
participant’s two scores.
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TABLE 3 Linear mixed effects model for MINT performance across groups.

Predictors Estimates CI Statistic p

(Intercept) 0.76 0.70–0.82 23.93 <0.001

Age 0.00 0.00–0.01 3.21 0.001

Group [HL-HEB-US] 0.05 0.01–0.10 2.20 0.029

Group [L2-ENG-IL] −0.25 −0.30 – −0.21 −11.16 <0.001

Group [L2-HEB-US] 0.11 0.06–0.16 3.99 <0.001

Group [L2-HEB-IL] 0.09 0.03–0.15 3.09 0.002

Language [Hebrew] 0.01 −0.04 – 0.05 0.33 0.738

Group [HL-HEB-US] * Language [Hebrew] −0.37 −0.44 – −0.31 −11.50 <0.001

Group [L2-HEB-IL] * Language [Hebrew] −0.37 −0.45 – −0.29 −9.24 <0.001

Group [L2-HEB-US] * Language [Hebrew] −0.54 −0.61 – −0.47 −14.90 <0.001

Group [L2-ENG-IL] * Language [Hebrew] 0.31 0.25–0.37 10.24 <0.001

Random effects

σ2 0.01

τ00 Participant 0.00

ICC 0.10

NParticipant 185

Observations 370

Marginal R2/Conditional R2 0.712/0.742

The bold values represent significant values at p < 0.05.

represent (bottom to top) the first, second, and third quartiles, and the 
whiskers on either end of each box extend to the minimum and 
maximum value for each group. In all L2 groups and the HL-HEB-US 
group, one language is clearly dominant, with very little variance, 
while the other is clearly weaker, with a greater spread. By contrast, in 
the HL-ENG-IL group, we do not observe a clear dominance trend, 
with some participants performing more accurately in English and 
others in Hebrew, including several participants with very similar 
scores in both languages. This is especially notable in Table 2, which 
shows the means and ranges for each group and language, as well as 
the difference between the language means for each group. Here 
we  can see that the HL-ENG-IL group had a 1% difference in 
dominance between the languages, while the L2-HEB-US group had 
a difference of 55%. The other three groups had a difference of 
40–60%. Similarly, the range of each group in its societal language 

generally lies between 10 and 20%, while for the HL-ENG-IL group 
the range is at 35%.

We first ran a correlation analysis and found no significant correlation 
between Age and Age of Onset of Bilingualism (AoB), justifying our 
decision to separate the factors. Likewise, we considered combining these 
variables to consider “Length of Bilingualism” by subtracting AoB from 
Age; however, this variable was moderately to strongly correlated with 
each of the original two, so we kept the variables as originally collected. 
As an exploration to see how Length of Bilingualism would compare with 
its composite variables in explaining performance, we attempted to add it 
to a mixed effects regression model. However, with the addition of this 
variable, the model failed to converge, so we ultimately removed it and did 
not include it in further analyses. As there was little variance in AoB 
within each group, we did not include it in our model. As shown in 
Table 3, the results for the linear mixed effects regression, evaluating the 

TABLE 2 Means (SDs), ranges and differences of the English and Hebrew MINT scores.

L2-ENG-IL L2-HEB-US L2-HEB-IL HL-ENG-IL HL-HEB-US

ENG MINT: M (SD) 0.59 (0.15) 0.95 (0.04) 0.96 (0.03) 0.84 (0.12) 0.92 (0.05)

ENG MINT: Range 0.29–0.85 0.85–1 0.87–1 0.28–1 0.79–1

HEB MINT: M (SD) 0.91 (0.04) 0.42 (0.17) 0.59 (0.17) 0.85 (0.06) 0.55 (0.16)

HEB MINT: Range 0.82–0.99 0.02–0.82 0.32–0.97 0.62–0.97 0.15–0.82

Mean ENG-HEB difference 0.32 0.53 0.37 0.01 0.37

ENG range 0.56 0.15 0.13 0.72 0.22

HEB range 0.17 0.80 0.65 0.35 0.67
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contribution of Age, Group, Language, and a Group*Language interaction 
to the MINT scores, showed an effect of Age, such that older participants 
across all groups scored higher than younger ones, and effect of Group, 
no effect of Language and a significant Group*Language interaction. The 
Group* Language interaction was followed up by pairwise comparisons 
(see Table 4). The following pairwise significant group differences proved 
most notable. The HL-ENG-IL group matched the L2-ENG-IL group and 
the HL-HEB-US group matched both L1-English groups in each 
respective societal language. The HL-HEB-US group significantly 
outperformed the L2-HEB-US group on the Hebrew MINT (p < 0.0001), 
but not the L2-HEB-IL group, suggesting that the HL advantage over L2 
learners diminishes with immersion. In this vein, the L2-HEB-IL group 
significantly outperformed the L2-HEB-US group on the Hebrew MINT 
(p < 0.0001). Subsequently, we also evaluated within-group performance, 
comparing English and Hebrew scores within each group (see Table 5). 
Four of the groups had a significantly dominant language out of the 
English-Hebrew pair. The HL-ENG-IL group was balanced between the 
HL and SL. Our analysis showed differences between the two languages 
in all groups except HL-ENG-IL.

To expand on group differences, we  set out to evaluate each 
group’s conceptual vocabulary. Figure  2 shows the conceptual 
vocabulary sizes for each group, calculating the percentage of the 
total 68 items that each participant knew in at least one language. 
We can see that all groups have nearly at-ceiling performance, with 
no individuals from any group scoring below 75%. We then ran a 
linear mixed regression analysis on the data and found a significant 
effect of Group, with L2-HEB-US group scoring significantly higher 
(see Table 6). Following up on this effect with pairwise comparisons, 
we  found that while the other four groups showed on par 

performance, the mean score for the L2-HEB-US group was 
significantly higher than that of any of the other groups. Notably, 
we did not find a significant effect of age, such that group differences 
persisted even with age entered as a predictor. Additionally, 
we compared conceptual vocabulary scores of each group per item 
(see Supplementary material 3) and found a wide between-group 
range in the later items of the MINT, which are meant to 
be more challenging.

4.2 Network analysis

We conducted two network analyses for all groups. First, we built 
networks for each group using only those variables that were common 
to all questionnaires (Figure 3). Second, we built networks for each 
group using all the variables collected for that group specifically 
(Figure 4). In this way, we were able to compare the relationships 
between background and input factors as a function of the variables 
that were excluded or included. For both sets of network models, the 
nodes are color coded to distinguish between proficiency measures, 
background and input factors, and personal values (a category present 
only for the HL-HEB-US group that included the two variables: 
importance of maintaining the HL and cultural self-identification). 
The nodes are connected by blue or red lines, indicating positive or 
negative correlation coefficients, respectively, with line thickness 
representing the strength of the correlation coefficient. The absence of 
a line between a given pair of variables indicates the lack of a 
significant correlation between them.

Starting with Figure 3, which shows network models for each 
group using only the 4 variables available in all 5 groups, we found that 
in the two US-based groups, HL-HEB-US and L2-HEB-US, lexicon 
sizes in both languages were directly, positively related. For all Israel-
based groups, no correlations were observed between vocabulary 
performance in each language. The model in Figure 3F collapsed all 
the participants into one group of “bilinguals”; here we saw an inverse 
relationship between English and Hebrew performance. This, of 
course, is perfectly expected considering that this model would group 
together many unbalanced speakers for whom one language would 
be  much stronger than the other, culminating in this inverse 

TABLE 4 Pairwise between-group comparisons of English and Hebrew MINT scores.

Between-group comparison p-value for English p-value for Hebrew

HL-HEB-US vs. HL-ENG-IL 0.183 <0.0001

L2-ENG-IL vs. HL-ENG-IL <0.0001 0.082

L2-HEB-IL vs. HL-ENG-IL 0.018 <0.0001

L2-HEB-US vs. HL-ENG-IL <0.001 <0.0001

L2-ENG-IL vs. HL-HEB-US <0.0001 <0.0001

L2-HEB-IL vs. HL-HEB-US 0.698 0.688

L2-HEB-US vs. HL-HEB-US 0.325 <0.001

L2-HEB-IL vs. L2-ENG-IL <0.0001 <0.0001

L2-HEB-US vs. L2-ENG-IL <0.0001 <0.0001

L2-HEB-IL vs. L2-HEB-US 0.994 <0.001

TABLE 5 Within-group comparisons of English and Hebrew MINT scores.

Group p-value

HL-ENG-IL 0.738

HL-HEB-US <0.0001

L2-ENG-IL <0.0001

L2-HEB-IL <0.0001

L2-HEB-US <0.0001
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FIGURE 2

Conceptual vocabulary scores across five groups. Each dot represents a participant’s conceptual vocabulary score (the proportion of MINT items 
accurately named in at least one language).

TABLE 6 Mixed effects model for conceptual vocabulary.

Predictors Estimates CI Statistic p

(Intercept) 0.88 0.85–0.91 57.32 <0.001

Age 0.00 −0.00- 0.00 1.89 0.061

Group [HL-HEB-US] 0.01 −0.01-0.03 0.98 0.330

Group [L2-HEB-IL] 0.01 −0.02-0.02 0.01 0.994

Group [L2-HEB-US] 0.05 0.03–0.07 4.63 <0.001

Group [L2-ENG-IL] 0.01 −0.01-0.02 0.69 0.490

Observations 185

R2/R2 Adjusted 0.136/0.112

correlation. However, we  mention it to highlight that, without 
accounting for linguistic context and language dynamics (i.e., heritage 
bilingualism vs. second language acquisition vs. immersion), we lose 
the nuances demonstrated in the separate group models and could 
come to very different conclusions about the relationships 
between lexicons.

In the HL-HEB-US and L2-HEB-US groups, a positive correlation 
was found between age and performance on the MINT in the weaker 
language. Thus, older participants scored higher on the HL/L2. 
Conversely, in the immersion context, older participants from the 
L2-HEB-IL group scored higher on the MINT in their dominant L1. 
In the L2-ENG-IL group, age was not correlated with any of the other 
variables in the model. In the collapsed bilingual group in Figure 3F, 

age is shown to positively correlate with English performance, not 
accounting for the status of English as an HL or an L1. Note that there 
were only 20 participants in the group that showed a connection 
between English production and age, with 67 in those that showed a 
connection between Hebrew production and age, and 98 in groups 
that did not find connections among these variables. Nonetheless, the 
overall bilingual model presented a relationship between age and 
English production, further highlighting the extent to which the 
whole cannot be considered to be the sum of its parts. Finally and 
intuitively, in the HL-ENG-IL group, later age of onset of bilingualism 
(AoB) was correlated with better performance on the HL. Meanwhile, 
in Figure 3F, AoB is positively correlated with Hebrew performance, 
a relationship not found in any of the individual models from Figure 3.
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Ultimately, few meaningful generalizations can be found from this 
comparison, primarily due to the small number of factors that were 
common across all groups. Even if we were to find a consistent pattern 
of intervariable relationships in all of the groups, too many pieces of 
the language experience puzzle are missing to be  able to draw 
insightful conclusions. We thus sum up the preliminary findings of 
this set of networks as follows: in the US, older participants perform 
better on the HL/L2. In Israel, HL-English speakers who acquired 
Hebrew later, as well as older L2-Hebrew-speaking immigrants, have 
higher English scores. Finally, neither age nor AoB affect vocabulary 

scores in either language of Israeli L2-English speakers. Having 
observed these correlations, we now consider a new set of network 
models in Figure  4, which include a larger set of variables for 
each group.

When considering all of the available factors for each network, 
we found a direct relationship in the lexicon sizes in the dominant 
and non-dominant languages in 3 out of 5 groups (L2-HEB-US, 
L2-HEB-IL, and HL-ENG-IL). In the L2-HEB-IL group, the 
relationship was inverse, with higher scores on the English MINT 
correlated to lower scores on the Hebrew MINT, while in the 

FIGURE 3

Network models for all groups using common factors. Each node represents a variable in the model. Each line represents a correlation between two 
factors, with red lines representing negative correlations and blue lines- positive ones. The thickness of the line represents the strength of the 
correlation. ENG.MINT = English MINT score, HEB.MINT = Hebrew MINT score, AoB = Age of Onset of Bilingualism.
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FIGURE 4

Network models for all groups using unique factors. Each node represents a variable in the model. Each line represents a correlation between two 
factors, with red lines representing negative correlations and blue lines- positive ones. The thickness of the line represents the strength of the 
correlation. ENG.MINT = English MINT score, HEB.MINT = Hebrew MINT score, AoB = Age of Onset of Bilingualism, Mother.Lang = Language Used with the 
Mother, Father.Lang = Language Used with the Father, Siblings.Lang = Language Used with the Siblings, Friends.Lang = Language Used with Friends, 
Hebrew.Level = Self-rated Hebrew Level, English.Level = Self-rated English Level, Hebrew.Narrative = the number of unique Hebrew tokens produced in a 
narrative task, Identity = cultural self-identification, MotherED = Mother’s Education Level in years, FatherED = Father’s Education Level in years, Daily.ENG.
percentage = Percent of the day using English.

remaining groups, scores on the two MINTs were positively 
correlated. In the HL-HEB-US group, the MINT nodes are both 
modified by the Hebrew narrative node, indicating high correlation 
coefficients between lexical proficiency in both languages and the 
ability to produce a high number of Hebrew tokens in a free speech 

elicitation task. In both the HL-HEB-US group and the L2-HEB-IL 
group, Hebrew MINT scores were highly positively correlated with 
overall Hebrew self-ratings. Interestingly, in the latter group, Hebrew 
self-ratings were also positively correlated with performance on L1 
English production. Additionally, L2-HEB-IL participants with 
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higher English MINT scores rated themselves as having more of a 
foreign accent in Hebrew (alternatively: participants who reported 
having more a foreign accent in Hebrew also scored higher on the 
English MINT). In the L2-ENG-IL group, as had been the case in the 
reduced model from Figure 3C, the two lexicon sizes were not related.

Looking at background and input factors, a positive correlation 
was found between age and L2 production in the L2-HEB-US group, 
echoing findings from the smaller network in Figure 3D. Age was also 
positively correlated with Hebrew self-ratings in the HL-HEB-US 
group, but not to MINT performance, contrasting findings from 
Figure 3B. By contrast, age was inversely correlated with Hebrew self-
ratings in the L2-HEB-IL group, although, as in Figure  3E, age 
correlated positively with performance on the English MINT. As for 
SES, which was measured as the level of education of participants and/
or their parents, in the L2-HEB-US group, the father’s years of 
education positively correlated with L1 lexicon size.

We found no correlation in any group between AoB and MINT 
performance in either language. This contrasts the network in 
Figure  3A, where this factor positively correlated with HL 
performance. In the L2-HEB-IL group, participants with later ages of 
Hebrew acquisition rated themselves as having a stronger foreign-
sounding accent in Hebrew. In this group, age at immigration 
(measured separately from age of acquisition in this group as discussed 
in Section 2.3) was positively correlated with production on both 
MINTs, such that participants who moved to Israel at a later age 
scored higher. Furthermore, those who had been in Israel longer gave 
themselves higher Hebrew self-ratings, and those who used more 
English daily noted that they had a stronger foreign-sounding accent 
in Hebrew. Language spoken with the father was not correlated with 
any other nodes in the models for both the L2-ENG-IL and the 
HL-ENG-IL groups. Likewise, language spoken with the mother did 
not correlate with proficiency in the latter group. In the HL-HEB-US 
group, language use with the immediate family and at work correlated 
with self-rated Hebrew level, such that participants who used more 
Hebrew with their immediate family and/or at work gave themselves 
higher ratings. Language use with siblings and language use with 
friends correlated with English production in the HL-ENG-IL group, 
such that participants who used more English with their siblings and/
or their friends scored higher on the English MINT. By contrast, 
language use with friends did not correlate with any proficiency 
measures in the HL-HEB-US group. While the input factors 
measuring visit frequency to Israel, the number of different methods 
used to maintain Hebrew, as well as Hebrew use with extended family 
and with friends, for religious services and media consumption, and 
during day-to-day interactions were all closely interconnected, none 
were correlated to lexical proficiency. Self-identification (as fully 
Israeli, American, a hyphenated variety, or otherwise) was unrelated 
to any of the other nodes in the model.

We compare these new models (Figures 4A–E) with Figure 4F, 
which, as it had in Figure  3F, combines all groups into one and 
considers only the variables that all groups have in common. Here, 
again, we find an inverse relationship between Hebrew and English 
MINT scores, despite only one group- the immersed L2-HEB-IL 
group with only 20 participants- exhibiting such a correlation, and all 
other groups showing either a direct positive relationship between 
MINT scores, a modulated one, or none at all. We  further see a 
positive correlation between age and English MINT performance, 
despite only one group- the same aforementioned L2-HEB-IL group- 
having shown such a correlation. AoB was also found to positively 

correlate with Hebrew MINT scores, although no such correlation was 
observed in any of the other groups. While the model in Figure 4F did 
not yield any surprising results, we mention it here to highlight the 
importance of considering language background when looking at 
bilingual groups, as demonstrated by the fact that the combined model 
hardly resembles any of the models from individual groups.

Finally, we  considered the centrality measure of strength (see 
Supplementary material 4) to understand which node in each model 
from Figure 4 was the most connected to other variables, whether 
positively or inversely. Note that node strength only takes into account 
direct relationships, rather than modulated ones. Each of the five 
groups had a different strongest node. In the HL-ENG-IL group, the 
strongest node was performance on the HL-English MINT, which was 
connected to Hebrew MINT performance as well as language use with 
siblings and friends. In the HL-HEB-US group, the strongest node was 
language use prior to age 5, which was connected to age, AoB, 
maintenance methods and day-to-day use. In the L2-ENG-IL group, 
the strongest node was language use with friends, which was 
connected to language use with siblings, biological age, and AoB. In 
the L2-HEB-US group, the strongest node was Hebrew MINT 
performance, which correlated with English MINT performance and 
age. Finally, in the L2-HEB-IL group, the strongest node was age at 
immigration, which was connected to biological age and number of 
years in Israel, years of education, and performance on both MINTs. 
The least central nodes also differed across the five groups, and 
included language use with the father, cultural self-identification, 
English MINT score, AoB, and years of education.

5 Discussion

The present study set out to explore lexical production of five 
groups of bilinguals across the Hebrew-English dyad, comparing 
heritage bilingualism and second language acquisition in different 
contexts, as well as the interrelatedness between lexical proficiency 
and background and input factors in their bilingual experience.

5.1 Lexical proficiency in Hebrew and 
English: dominant vs. non-dominant 
languages (L1 vs. L2; HL vs. SL)

We first considered lexical abilities in the two languages of each 
bilingual group, as measured via MINT assessments, and found that 
all but one had a clear dominant language. All the L2-speaking groups 
were dominant in their L1, and the HL-HEB-US group was dominant 
in their SL. The HL-ENG-IL group, however, was balanced in their HL 
and SL proficiencies, an unusual phenomenon for HL speakers. 
Consider, for instance, that one of the seminal works characterizing 
HL speakers adds as a definition that “Heritage speakers have as their 
dominant language the language of the host country” (Benmamoun 
et al., 2013, p. 132). The notion of bilinguals generally, not just HL 
speakers, having a dominant language rather than being fully 
balanced, has also been widely accepted as a given (Montrul, 2016).

The balance between the HL and SL in the HL-ENG-IL group 
could be due to a blend of possible contributing factors. First is the 
unique status of HL-English, both in general and specifically in Israel 
(Phillipson, 2008; Gordon and Meir, 2023; Rose et  al., 2023). As 
discussed in section 2.4, knowledge of English is considered a notable 
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asset in Israeli society, denoting a level of prestige and providing ample 
opportunities for academic and economic advancement. Because of 
this (or, perhaps, leading to this outcome), English-dominant 
immigrant parents make significant efforts to maintain and improve 
their children’s HL-English skills. HL-English speakers have been 
shown to “control extensive vocabulary” and be “familiar with an 
everyday lexicon that takes L2 learners’ years to acquire” (Polinsky, 
2018). Furthermore, English is taught in schools, such that HL-English 
speakers would receive the same level of instruction as L2-English 
speakers and the same level of societal prevalence of English, with the 
only differences being age of acquisition and input and exposure in 
the home. It is unclear from the present study to what extent the 
unique performance of the HL-ENG-IL group is caused by greater 
language input from an earlier age, additional HL support in school 
instruction, and/or the status of the particular language in society. 
Therefore, it would be worthwhile to conduct a similar experiment in 
a different linguistic context and control for these variables: is this 
finding consistent for HL-English speakers around the world? Could 
it be replicated for HL speakers of different languages who also receive 
supporting instruction?

Additionally, we  found that at the group level, HL speakers 
outperformed L2 speakers of each respective language in the same 
country, supporting findings across linguistic domains that found an 
advantage for HL speakers over L2 learners in oral production 
(Montrul et al., 2008; Saadah, 2011; Albirini and Benmamoun, 2014; 
Rakhilina et al., 2016). Likewise, this finding seems to support the 
results of the meta-analysis by Bylund et al. (2023), who found an 
advantage for simultaneous bilinguals (in this case HL speakers, 
although several of them were, in fact, sequential, although not by a 
significant number of years) over sequential bilinguals in the L2/HL, 
but not in the L1/SL. Notably, however, the HL-HEB-US group 
matched the L2-HEB-IL group on the Hebrew MINT, suggesting that 
the HL advantage over the L2 learner disappears in an immersive 
environment. We predict that this is related to the increased amount 
of input in the target language for the latter group, as compared to 
the former.

Finally, we explored the conceptual vocabulary of the five groups, 
to see whether each set of bilinguals had a conceptual representation 
of the tested lexical items in at least one language. Here, we found that 
the L2-HEB-US group scored significantly higher than each of the 
other four groups, which were otherwise matched among themselves. 
We  suggest two possible explanations for this finding. First, the 
L2-HEB-US group is significantly older than the other two groups, 
with a mean age of 30 compared to the others’ 21 and 26, although the 
age range is the same among the groups. Similarly, the mixed effects 
model in Table 6 shows no significant effect age overall, such that 
group differences persist even when age is taken into account. Notably, 
this mean age aligns with that of the original group of bilinguals tested 
by Gollan et al. (2012), who were 19 on average at the time, and would 
today be around age 30. Thus, it could potentially be argued that the 
MINT is skewed toward this particular age group, with certain items 
being more familiar to older participants.

Another plausible explanation is that perhaps the MINT is not, in 
fact, “relatively culture neutral” (Gollan et al., 2012, p. 598), but rather 
particularly geared toward the American context, as has recently been 
suggested in a study of monolingual Chinese speakers that used an 
abbreviated version of the MINT (Li et al., 2022). Take, for instance, 
Item 68 - axle- which 64% of the L2-HEB-US group could identify in 
at least one language, but which only 8% of both the HLE-SLH-US 

and the L2-ENG-IL groups could. We  pay particular attention to 
comparisons between the conceptual vocabulary of the L2-HEB-US 
group and its parallel L2-ENG-IL group. For the last 8 items of the 
MINT, the former group outscores the latter by anywhere from 5 to 
50%, suggesting that these target words are not equally familiar in 
Hebrew as they are in English. These findings lead us to question the 
validity of the MINT assessment for a Hebrew-speaking context. The 
cultural neutrality explanation might hold for the groups raised in 
Israel, but does not sufficiently predict why the L2-HEB-US group 
would also outperform the US-raised groups, HL-HEB-US and 
L2-HEB-IL. For the former group, it can be  argued that their 
upbringing in a mixed-culture or immigrant home, and thus the SL 
lexicon to which they are exposed, may qualitatively differ from their 
non-Israeli peers. However, this would not be  the case for the 
L2-HEB-IL group. Nonetheless, we see that there are some items, such 
as “hinge” or “anvil,” that were identified by over 20% more 
L2-HEB-US participants than L2-HEB-IL participants. Therefore, 
we propose that the L2-HEB-US advantage stems from a cumulative 
effect of both older age and a cultural skew from the MINT. We thus 
encourage future iterations of the MINT assessment to test a wider 
generational and cultural span.

5.2 Network modeling: interconnected 
relationships between lexical proficiency 
and background and input factors

We next built network models of lexical proficiency and 
background and input factors for each group, followed by a summative 
model of bilinguals for all participants together. Our goal was to 
explore how these measures interact, and how this interaction changes 
both between groups and in combination with different factors, as 
there was no singular questionnaire used for all participants.

We first considered models for each group using only the four 
measures common to them all: English MINT score, Hebrew MINT 
score, Age, and Age of Onset of Bilingualism (AoB). We found that in 
both US-based groups, performance on the two MINTs was positively 
correlated and older participants scored higher on the weaker Hebrew 
MINT, while in the immersed L2-HEB-IL group, older participants 
scored higher on the English MINT. In the latter group, this finding 
could be tied to the fact that older immigrants may be less integrated 
into the dominant-language-speaking society, leading them to join 
enclaves of similar immigrant speakers, a trend that is particularly 
salient in Israeli so-called “anglo-communities” (Beenstock, 1996). 
The finding in the US-based groups, however, is trickier to interpret, 
as we cannot extrapolate from participant age any of the often-related 
factors that we explicitly considered in these groups, such as AoB, 
motivation to maintain the weaker language, or input in youth. 
Furthermore, while these factors might be  expected to affect HL 
speakers, they are less obvious for the L2 group, for whom the weaker 
language is learned later and not explicitly supported in the home. In 
the HL-ENG-IL group HL-English MINT performance was tied to a 
later AoB. This is notable less for the finding itself, as it is quite 
reasonable to expect that HL speakers with longer uninterrupted 
exposure to the HL will have higher proficiency, but rather for the 
absence of this finding in other groups- especially the HL-HEB-US 
group. Together, these findings therefore further emphasize the role 
of particular language context, as not all HL, or in fact bilingual, 
networks paint the same picture, even when the same variables are 
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considered. Collapsing all of the participants into a single bilingual 
group, age was found to be positively correlated with English MINT 
performance, although such a relationship had been observed only in 
one of the five groups, and the smallest group at that. AoB was 
correlated with Hebrew performance, although this correlation had 
not been found in any of the individual groups, raising further 
suspicions about the utility of such a collapsed view of bilinguals 
without consideration for context.

From this limited set of network models, we can already see a 
distinction in variable relationships based on linguistic context. When 
we  added additional factors to each individual group’s network 
(Figure 4), some of the above relationships morphed while others were 
preserved. This shift can be likened to one that can be observed in 
other forms of analysis, such as regression models, where the addition 
of new predictors can affect the significance of others. Furthermore, it 
points to the importance of carefully considering which variables will 
or will not be included in the model, as interpretations and insights 
will largely depend on the selected parameters. As in the common 
network models, lexicon sizes between the two languages were directly 
connected in the L2-HEB-US group. However, with the addition of 
new variables, a correlation emerged between lexicon sizes in the 
HL-ENG-IL and L2-HEB-IL groups as well, with the former 
correlation being positive and the latter inverse, suggesting an effect 
that emerges in an immersive environment. This finding ties in to 
known effects of immersion on L1 lexical access, wherein as frequency 
of L1 use decreases (due to L2 immersion), lexical access is hindered 
(Baus et al., 2013; Steinhauer and Kasparian, 2020). Meanwhile, the 
direct correlation between lexicon sizes in the HL-HEB-US group that 
had been observed in the smaller models disappeared in favor of 
modulation by Hebrew narrative performance. Across all groups that 
had them, MINT scores were also strongly associated with other 
proficiency indices including self-ratings in the weaker language 
(echoing results from Gollan et al., 2012; Macbeth et al., 2022, who 
found strong correlations between assessed and self-rated HL 
proficiency), foreign accent ratings, and narrative skills.

Next, we found that age of immigration was positively correlated 
with MINT scores in both languages in the L2-HEB-IL group. This 
appears to be a counterintuitive finding. It is logical that those who 
immigrated at later stages of adulthood would be highly proficient in 
their L1. However, it is then unclear why those who immigrated at a 
later age would also have higher L2 scores in the immersion setting, 
and this is a potential point for future investigation.

The questionnaire for the HL-HEB-US group investigated, among 
other input factors, the frequency of Hebrew use with the immediate 
family, and the model showed that this factor was positively correlated 
with self-rated Hebrew level, but not with any of the MINT scores. 
Meanwhile the questionnaire for the L2-ENG-IL and HL-ENG-IL 
groups split this category into language use with the father, mother, 
and siblings. Language use with the father was found to be completely 
uncorrelated with any of the other nodes in either model, while 
language use with the mother was connected to other input measures, 
but not to proficiency. Meanwhile, in the HL-ENG-IL group, more 
English use with the siblings correlated with higher scores on the 
English MINT. This leads to a methodological question: what is the 
benefit of splitting the measure of language use with the immediate 
family into three separate components? In the present case, separating 
the measures allowed us to pinpoint which interlocutors within the 
immediate family had the greatest (and least) relation to lexical 

abilities, while the aggregated measure correlated to self-ratings that 
in turn correlated to performance in the weaker language. It is possible 
that including the separation in the HL-HEB-US group would have 
yielded more fine-grained results that may have mirrored effects 
found in the other groups. On the other hand, combining these 
measures in the latter groups may have coalesced into similar, less 
telling, effects as in the HL-HEB-US group.

In the HL-ENG-IL group, language use with friends was directly 
correlated with performance on both MINTs, such that the more a 
particular language was used with friends, the higher the score on the 
respective MINT. Meanwhile, no such direct relationship was observed 
in the HL-HEB-US group. Overall, the background questionnaire for 
the HL-HEB-US group assessed 14 different input measures, with the 
goal of teasing out potential effects and distinctions that might 
be overlooked by broader categories. However, we ultimately found that 
the majority of these factors did not correlate with lexical proficiency 
indices, while correlating strongly among themselves, leading us to 
question whether such granular views are necessary, as all factors are 
strongly interconnected. In fact, this was also the case for the other 
groups with fewer than 14 input indices. Thus, while it was interesting 
to consider such granularity as an exploration, the resulting 
interconnected associations suggest that such a detailed breakdown of 
language use is not needed, when a wider proxy measure—grouping 
together, for example, several input factors—can be  applied. Taken 
together with the discussion about considering language use with the 
family as opposed to language use with different individual family 
members, this conclusion underscores the importance of finding an 
appropriate level of detail for a given set of variables, at the risk of 
overgeneralizing or grouping together distinct effects. Another aspect 
to consider when interpreting these findings is the precision and 
diverging scales used for the same factors across the different groups 
(see the example in section 3.2 of a question transforming from two 
scales of 5 into a scale of 3). Perhaps, had language use been measured 
comparatively across all groups using a wider scale, results would have 
swayed more toward or away from a particular factor.

Participants from the HL-HEB-US group additionally reported 
how important it was for them to maintain their Hebrew level, and the 
methods they use to maintain it, in addition to their perception of 
themselves as fully Israeli, fully American, a hyphenated hybrid, or 
otherwise. This latter identification was the weakest node in the 
network model, such that it had no association with participants’ 
lexical proficiency and was not clearly influenced by their language 
experience. This finding diverges from conclusions by Albirini (2014), 
who observed that a stronger sense of ethnic identity was tied to 
increased language use across contexts and to HL proficiency. This 
discrepancy highlights how the connection between ethnic identity 
and language proficiency might not be so clear-cut, as factors beyond 
lexical competence might be  more central to a sense of identity 
depending on the particular culture or community. The knowledge of 
culturally-relevant terms might be more indicative of HL identity than 
the overall proficiency in the HL, and therefore lexical tests might 
include a subsection with culturally-relevant terms in addition to 
culturally-neutral ones (see Shabtaev et al., 2022).

In the first set of network models, considering only the common 
factors, the final model combining all five groups already deviated 
from the findings of each individual group. Juxtaposed with the larger 
model, these differences become all the more apparent. Based on this 
observation, and our findings from both the network models and the 
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MINT results, we  strongly advocate for considering language 
dynamics and contexts (i.e., heritage bilingualism vs. second language 
acquisition, the specific languages and settings, themselves, language 
status, etc.) when studying the bilingual language experience.

Of course, combining data from different questionnaires (each with 
its own foci and limitations, see Rothman et al., 2023) will always lead to 
“apples to oranges” comparisons to some degree, try as we may to drive 
them toward a common denominator. Over the last few years, increased 
efforts have been put toward more comprehensive questionnaires that 
would account for a wider range of bilingual experiences (see, for 
example, Tomić et al., 2023, HELEX questionnaire based on the LSBQ). 
Inevitably, or at least in the foreseeable future, studies will diverge in their 
focus and may want to adapt a given questionnaire for their particular 
aims, or for a unique context, returning us to our starting point of 
distinct, albeit similar, questionnaires. This is all the more pertinent for 
studies comparing language experience across contexts, as in the present 
work juxtaposing HL speakers and L2 learners in immersion and 
non-immersion contexts. Thus, using the data available, even when not 
identically matched, can help us at the very least highlight areas of 
interest for future, more targeted work. Network modeling can be a 
fitting step in this process.

5.3 Limitations and future directions

One limitation of our study was the absence of a L2-ENG-US group 
in the data, which would have served as a counterbalance to the 
L2-HEB-IL group and given us the fullest picture of this dyad. Intuitively, 
we would expect behavior to differ between these two groups, as the 
latter would be able to manage with relative ease in Israel by relying 
heavily on English, while the former, excluded group would not be able 
to rely analogously on Hebrew when navigating the United States. An 
additional limitation was the small sample size in each group, both on its 
own (i.e., the L2-HEB-IL group with 20 participants) and in conjunction 
with a relatively large set of collected variables (i.e., the HL-HEB-US 
group with 40 participants and 25 variables). This could leave the models 
vulnerable to biases within the data and less stable than they could 
otherwise have been. Thus, it is crucial to approach this study only as an 
exploration, suggesting intervariable relationships to consider in future 
work. In future analyses of this nature, we  recommend including a 
stability analysis to further solidify extracted insights.

Another limitation was the crude scoring system used for several 
factors related to language use in different contexts, which was 
necessitated by the combination of multiple scales for assessing the 
same factor. Using a more granular scale may lead to a better 
representation of associations between the variables, which could 
impact the models.

The use of 4 questionnaires for the 5 groups was both a 
limitation and a feature. It acted as a limitation because the 
between-group comparisons were not completely matched and 
were strongly affected by data normalization, and we demonstrated 
how the set of factors taken into consideration could impact 
findings, especially as pertaining to the key central nodes in the 
network. However, the variety within the questionnaires also 
served as a feature, because we  could show that even when 
considering different sets and numbers of variables, these variables 

consistently demonstrated interconnected relationships affecting 
each other as part of a system, and therefore should not 
be considered as fully independent measures.

6 Conclusion

In the present study, we set out to examine the bilingual lexical 
proficiency of five groups across the English-Hebrew dyad, and to 
explore interconnected relationships across networks of background 
and input factors. When looking at lexical proficiency, as measured by 
MINT scores in both languages, we found that all groups had a clearly 
dominant language, except the HL-ENG-IL group, which was 
balanced. We attribute this finding to a blend of the status of English 
in Israel and worldwide and academic reinforcement of the HL, and 
we suggest a closer examination of this phenomenon with HL-English 
in different contexts and also with academically supported HLs such 
as Spanish in the United States, in order to tease these explanatory 
factors apart. When considering conceptual vocabulary, all groups 
showed similar performance except the L2-HEB-US group. 
We  attribute this effect to one (or some combination) of two 
possibilities: the participants in this group were on average older than 
in the others, suggesting that some items on the MINT may be less 
familiar to younger speakers, and the cultural neutrality of the Hebrew 
MINT assessment may have been overstated, as it appears to favor the 
North American context.

Our network models highlighted the differences in variable 
relationships between groups of bilinguals, pointing to the 
importance of considering these groups separately in their own 
right. In the networks, as in the MINTs, we saw a distinction between 
the groups as a function of bilingualism type and context. While 
some recent research has called for the consideration of a bilingual 
continuum when assessing language experience, nuances can be lost 
when we  assess languages with highly different prestige levels. 
Therefore, it is important to account for these factors by 
distinguishing HL and L2 groups in accordance with their own 
context. Our methodology raised questions about which variables to 
include in such models, the effects of different scales, and the 
consequences of selecting certain levels of detail over others. Overall, 
we have shown how we can combine different measurement tools 
used separately and still extract meaningful exploratory insights, in 
the absence of perfectly matched questionnaires. We  have 
demonstrated how network modeling enables researchers to more 
fully grasp the complexity of the bilingual experience by revealing 
complex interrelatedness between different background and input 
factors and showing us which connections may be worth further 
investigation. Therefore, we join previous calls for advancing this 
type of analysis in bilingualism research.
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Introduction: This paper provides an initial exploration of Ukrainian–Russian 
bilingualism in the context of the war-affected migration from Ukraine to Austria 
and Germany. While extensive research exists on various aspects of Ukrainian– 
Russian bilingualism in relation to Ukraine itself, thus far no studies have been 
conducted on this bilingualism in the diasporic context, i.e., as a language of the 
first and subsequential generations with a migrant background in Austria and 
Germany.

Methods: To address this research gap, our paper examines the language 
attitudes of two respondent groups with a Ukrainian background in the two 
countries: migrants and refugees who left Ukraine after 2014 and those who left 
after Russia’s invasion in February 2022. In the framework of a sociolinguistic 
survey, we describe their current attitudes regarding the use of Ukrainian 
and Russian, among others, in relation to the actual and intended use of the 
language(s) in the multilingual context of migration. The survey eliciting 
information on demographic information, language proficiency, language 
attitudes and language use was conducted on 406 Ukrainians in two host 
countries (Austria: n = 103; Germany: n = 306). First, we compared self-rated 
proficiency in Ukrainian and Russian as well as attitudes and use of these 
languages. Second, we applied a network modelling analysis to determine the 
nature of relationships between these variables.

Results and discussion: The results indicated that proficiency in Ukrainian and 
in Russian were the strongest nodes in the model affecting language use and 
language attitudes toward the respective languages. Our data analysis focused 
on the pragmatic and symbolic value of Russian and Ukrainian playing a crucial 
role in the language vitality in multilingual settings. The paper discusses the 
imbalanced correlation of the symbolic and pragmatic value of Ukrainian and 
Russian in the diasporic Ukrainian communities. While Ukrainian has gained a 
higher symbolic status, Russian maintains a better pragmatic one, despite its 
negative symbolic status. However, we anticipate that the increasing symbolic 
value of Ukrainian and the diminishing value of Russian will lead to an increase 
in the use of Ukrainian also in Russian-dominant bilingual groups of Ukrainian 
migrants and refugees, even as an insider-code in hermetic minority groups.
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1 Introduction

War affects the usage and status of languages. War not only 
challenges language use in multiethnic empires, multinational 
coalitions or refugee crises (translation, interpreting, standardization, 
etc.) (Zhdanova, 2009; Declercq and Walker, 2016; Walker and 
Declercq, 2016; Scheer, 2022), but since the 19th century, and 
especially in the 20th century, language has become the prime marker 
of national identity and the engine behind the creation of nation-states 
(e.g., Italy, Germany, the new independent states after WWI, the 
demise of the Soviet Union in 1991 and the Yugoslav Wars in the 
1990s) (Miller, 2006; Leerssen, 2010; Connelly, 2020). Given the direct 
correlation between languages and nation-states, war between nation-
states necessarily affects the relationship between languages and the 
cultural identity they represent, and is even invoked as a justification 
for war.

In this paper, we explore Ukrainian–Russian bilingualism within 
the context of the current war-affected migration from Ukraine to 
Austria and Germany, focusing on the language attitudes of the 
migrants and refugees who left Ukraine after 2014 and of those who 
left after Russia’s invasion in February 2022, respectively. In the 
framework of a sociolinguistic survey, we  aim to document 
respondents’ attitudes regarding the use of Ukrainian and Russian in 
the multilingual context of migration. Thereby, we define language 
attitudes as evaluative reactions to language (Albarracin and Shavitt, 
2018; Dragojevic et  al., 2021), shedding light on essential factors 
affecting language maintenance in multilingual contexts 
(Bradley, 2013).

Based on the corpus of documented attitudes, we  investigate 
whether (and if so, to what extent) the use and maintenance of 
Ukrainian and/or Russian in refugee and migrant communities are 
motivated by the pragmatic and/or symbolic value of languages and 
whether this has (potentially) changed due to the Russian–Ukrainian 
war. On the one hand, language use and language maintenance, 
especially of minority languages, can be driven by the symbolic value 
of this language rather than pragmatic ones. The symbolic value refers 
to “extrarational” or “emotional” associations evoked by a certain 
language, whereas the pragmatic value refers to its communicative 
value and comprises, therefore, its “rational,” “instrumental,” or 
“functional” dimensions (De Kadt, 1993; Rahman, 2001). A 
multilingual person might choose to use a particular language out of 
his/her desire to be associated with this language, as this language is a 
symbol of ethnic identification and cultural heritage, cf. e.g., the case 
of Circassian in Jordan (Abd El Jawad, 2006) or the case of English and 
Pinyin (Shang, 2020). On the other hand, the pragmatic value of 
language can also crucially affect language maintenance in the 
multilingual situation, especially by the contact of languages with 
different communicative range, i.e., of a pragmatically stronger and a 
pragmatically weaker language (De Kadt, 1993). This is often a case in 
post-colonial settings with, e.g., English or Russian as a former 
dominant societal language and a lingua franca in the given context of 
multilingualism and various minority languages, cf. for the post-
Soviet space see the most recently edited volume (Forker and 
Grenoble, 2021) or classical encyclopedic works such as (Neroznak, 
1994, 1995). Whereas pragmatic and symbolic considerations of 
language maintenance have received considerable attention in post-
colonial settings, they have not been discussed in the context of 
war-affected migrant multilingualism. War-effected multilingualism 

as such has been addressed in studies focusing on language education 
in mono- or multilingual settings, especially in post-war eras or on the 
military use of languages during the war (for overview, cf. Walker and 
Declercq, 2016). These studies primarily look at the subject from a 
historical point of view, and do not build on a linguistic theoretical 
framework. Our study tries to fill this gap. As the first of its kind, our 
study wants to apply the post-colonial linguistic frame to migrant 
communities in times of war, and in so doing to inscribe this linguistic 
approach in the broader field of languages and war. With our 
exploratory study on post-Soviet, Russian-based bilingualism in 
migrant communities, we want to open the debate on war-affected 
migrant bilingualism as such. In particular, our study wants to 
contribute to the development of a (highly relevant) framework of 
post-colonial bilingualism transferred to diasporas, notably in 
war-affected diasporas where both home languages are used.

Thus, our study documents the dynamics of language attitudes in 
the war-affected diasporic communities and, at the same time, 
contributes to the theory formation of language maintenance in 
imbalanced multilingual settings.

Our paper is structured as follows: in the first section, on the basis 
of previous research, we  describe the political and sociolinguistic 
dimensions of Ukrainian–Russian bilingualism in Ukraine in the 
context of the war. In the second section, we examine the demographic 
and linguistic dimensions of the Ukrainian diaspora in Austria and 
Germany, relevant for the language maintenance and vitality. The 
third section includes our research questions and hypotheses within 
the drawn theoretical framework, focusing on the discussion of the 
role of pragmatic and symbolic values of languages in the situation of 
(un) balanced multilingualism. The fourth section presents our 
empirical study (survey), and the fifth section discusses the main 
outcomes of our investigation summarized in the conclusion of the 
paper. The surveys in both languages (Russian and Ukrainian) are 
attached in Appendix.

2 Ukrainian–Russian bilingualism: 
sociolinguistic and political 
dimensions

In the well-established context of migrant language research, 
Ukrainian in general and in Austria and Germany in particular has 
hardly been studied. However, Ukrainian as a language of rapidly 
expanding war-affected migrant and refugee communities in both 
countries presents a special case of (Slavic) migrant languages. 
Ukrainian, the second largest Slavic language (cf. 45 million speakers), 
has a long history of imbalanced functional distribution with other 
(dominant) languages, such as Polish, German and Russian. Taking 
into account the complexity of Ukraine’s multilinguistic history and 
the establishment of the Ukrainian language within this framework 
(Shevelov, 1966; Miller, 2006), we  focus on the current issues of 
Ukrainian–Russian bilingualism. For over 350 years, Ukrainian has 
co-existed with Russian as the dominant language, first in Muscovy 
and the Russian Empire, and after 1922 (respectively 1939 for the 
Western parts of the country) in the USSR. During the Soviet period, 
and especially after 1933, in major communicative domains such as 
administration, education, science, culture and the army, Ukrainian 
played either a secondary role or was completely suppressed. The 
resulting imbalanced Ukrainian–Russian bilingualism, to the 
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detriment of Ukrainian, and, as a consequence, the emergence of a 
mixed Ukrainian–Russian code, known as suržyk (Trub, 2000: 47–49) 
are therefore characteristic for the language situation in Ukraine 
(Tkachenko, 1999; Taranenko, 2001; Burda, 2002; see also Bilaniuk, 
2005; Besters Dilger, 2009; Kulyk, 2017; Sokolova and Zalizniak, 2018; 
Zhabotynska, 2018; Masenko, 2020a). In our paper, we use the terms 
“Russian-speaking” and “Ukrainian-speaking” to indicate the 
dominant language in the bilinguals under scrutiny. It does not refer 
to their ethnic identity or political sympathies.

After Ukraine’s independence in 1991 and the establishment of 
Ukrainian as the sole official language, Ukrainian–Russian 
bilingualism has retained its relevance not only in language policy, but 
also in political debates (Olszański, 2012: 41–49; Moser, 2013a; 
Shevchenko, 2014; cf. the discussion of Language Laws of Ukraine in 
Moser, 2015; Csernicskó and Fedinec, 2016; Csernicskó and Kontra, 
2022). If the assumption of a language conflict in Ukraine has become 
almost commonplace, this is due, on the one hand, to the permanent 
allegations by the Russian government about the discrimination, if not 
persecution, of Russians or Russian speakers in the country. On the 
other hand, it stems from the continuous controversies in Ukraine 
itself over the status of Russian next to Ukrainian (Hentschel and 
Zeller, 2016: 636–637). At the same time, among the population, the 
language issue seemed to be much less conflictual, i.e., the political 
and ideological instrumentalization of languages had not (yet) 
influenced speakers’ attitudes, cf. the analysis of the pre-crisis survey 
data (Hentschel and Brüggemann, 2015) and of the survey data after 
2014 (Hentschel and Zeller, 2016). According to Marusyk, the 
uniqueness of the language situation in Ukraine lies in the split 
between official and popular language policies (“державна і 
громадська мовні політики”) which often do not complement but 
oppose each other (Marusyk, 2019: 175; cf. the papers discussing 
Ukrainian-related issues of language policies within a cross-linguistic 
framework in Azhniuk, 2019).

However, a recent sociological study (Kulyk, 2023) shows that the 
use of languages by the Ukrainian population is currently undergoing 
profound changes. These changes obviously have been going on for 
some time, at the least since 2014, cf. analysis of Ukrainian legislative 
acts and media events regarding language policies of the state in 
Marusyk (2019), or results of a sociolinguistic survey in Sokolova 
(2019): 173–174. Sokolova documented a significant increase (by over 
15%) in the number of respondents who saw Ukrainian as the only 
state language, although more than a quarter of Ukrainian citizens still 
wanted Russian to have the status of at least a second official language. 
According to Kulyk (2023), even in the predominantly Russian-
speaking East and South of the country,1 i.e., in the regions with 
Russian-dominant bilingualism, many people have reacted to Russia’s 
large-scale invasion of 2022 by switching to Ukrainian in private and/
or public conversations. In this way, these regions are becoming more 
similar to the Center and the West, creating greater unity and 
testifying to the resilience of the Ukrainian nation. Kulyk (2023): 5, 
however, could not determine the extent of this language change, as 
he  had doubts about how honestly the survey was answered. 
He  assumed that some people were unintentionally stating their 

1 Cf. the survey-based linguistic-geographical mapping in Ukraine in 

Hentschel and Taranenko (2021)

wishful thinking rather than describing the real situation and that 
some were deliberately distorting habits that had become “politically 
incorrect” in the context of the war. As Kulyk tried to overcome these 
quite predictable limitations of self-reported data through formulating 
the questions in a special way, we understand his observations as 
reliable enough for the further studies.

While this linguistic issue has been researched in relation to 
Ukraine itself, it has not been studied in relation to the Ukrainian 
diasporic communities across the world. The present paper aims to fill 
this gap by examining language attitudes towards Russian and 
Ukrainian in the context of the current war-affected migration from 
Ukraine to Austria and Germany. Hereby, we consider refugees and 
migrants with a Ukrainian background, i.e., (former) Ukrainian 
citizens regardless of which language they speak or proclaim as being 
their L1.

Ukraine has always been a multilingual country, with currently 
13 officially renown minority languages, among others, Hungarian, 
Romanian, Bulgarian, Russian, Polish, Yiddish, and Gagauzian. 
Russian has been the largest minority language, often used also as a 
lingua franca, especially in urban settings (Kulyk, 2017; Masenko, 
2020b). Thereby, a distribution of both languages, Ukrainian and 
Russian, already in the pre-war country was more complex than 
simply dichotomic. The East and South of Ukraine are predominantly 
Russian-speaking and the Center and West predominantly 
Ukrainian-speaking, however, smaller parts of population, to a 
largest extent in the northeastern regions, use Ukrainian–Russian 
mixed speech called suržyk in everyday conversation (for overview, 
see Del Gaudio, 2015). Thus, there are rather gradual transitions 
between the three codes used in Ukraine: Ukrainian, Russian and 
suržyk. Nevertheless, while all three codes have a significant 
linguistic dimension, only Ukrainian and Russian have a political 
dimension. In the context of the war, Ukrainian as the state language 
(“deržavna mova”) of the independent Ukraine, on the one hand, 
and Russian as a language of the military adversary’s country, on the 
other hand, have assumed a (respectively positive and negative) 
symbolic status (Kulyk, 2023).

Within the given linguistic and political dimensions, language 
attitudes of the Ukrainian diaspora remain unstudied, although 
Ukrainian diasporic communities play a significant role in the 
maintenance of Ukrainian (cf. Moser, 2013b). While speakers’ 
attitudes towards Ukrainian and Russian seem to be radicalized in the 
homeland accordingly to the symbolic value of both languages (Kulyk, 
2023), it can be assumed that language attitudes of the Ukrainian 
diaspora have also undergone changes.

Based on the survey data, the present study examines language 
attitudes to Ukrainian and Russian within the framework of 
Ukrainian–Russian bilingualism in the Ukrainian war-affected 
diasporic communities in Austria and Germany. The study focuses 
on the (potential) problems vs. conflicts of the postcolonial 
Ukrainian–Russian bilingualism in Ukraine transferred in the 
Ukrainian diaspora and, accordingly, in the new context of 
multilingualism, namely with German as a societal language, on the 
one hand, and Ukrainian vs. Russian as a migrant heritage language, 
on the other hand. As pointed out above, we investigate Ukrainian–
Russian bilingualism through the prism of post-colonial studies that 
rarely include multifaceted post-Soviet cases (Stolz, 2015) and, 
therefore, contributes to their involvement in the framework of 
colonial linguistics.
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2.1 The Ukrainian diaspora in Austria and 
Germany: demography and language 
vitality

Originally defined as “that which makes a group likely to behave 
as a distinctive and active collective entity in intergroup situations” 
(Giles et al., 1977: 308), linguistic vitality encompasses three structural 
factors: demographic representation, institutional support, and the 
prestige of the language spoken by a community.2 The concept, 
initially developed within the research field of (often endangered) 
indigenous and colonial languages (cf. Bourhis et al., 2019), has also 
been applied to describe the linguistic vitality of the migrant heritage 
languages (Achterberg, 2005; Brown and Sachdev, 2009). In this 
section, we will address these three factors of vitality, whereby the 
chosen focus on the (im) balance between symbolic and pragmatic 
values of languages is supposed to be  especially relevant in the 
context of war.

The war in Ukraine has created a new geopolitical situation which 
directly impacts the political, social and linguistic situation in Europe, 
particularly in Austria and Germany. Although the Polish and Russian 
diaspora remain the largest Slavic migrant communities in Germany, 
and the Serbian diaspora in Austria, the influx of migrants and 
refugees from Ukraine has been growing since 2014 (the annexation 
of Crimea by Russia) and has become massive since 2022. Since the 
beginning of the invasion on February 24, 2022, Germany has 
provided shelter to some 1,114,070 Ukrainians and Austria to 68,700 
Ukrainians (Statista, 2023), October 29th, and it is expected that 
hundreds of thousands more will follow. In Austria, Ukrainian citizens 
accounted for the strongest growth of all foreign citizens (+66,899 
people) in 2022. Accordingly, at the beginning of 2023, a total of 
79,572 Ukrainian citizens were the ninth-largest migrant community 
in the country (ibid.). In comparison, in Germany, a total of 135,000 
Ukrainian citizens were living at the end of 2020 (Destatis, 2022), 
March, 1, so the growth of the Ukrainian diaspora in the country is 
also significant. As a result, the Ukrainian presence in Austria and 
Germany has been rapidly increasing.

The exact number of refugees from Ukraine who have reached or 
left Germany or Austria cannot be determined with certainty. Some 
people may have traveled on or returned to Ukraine. Although the 
quoted statistical data do not say anything about the vitality of Slavic 
languages in diasporic communities, empirical studies indicate that 
the Slavic diaspora including Ukrainian have a strong tendency to 
maintain their heritage languages (for Germany: Achterberg, 2005; for 
Canada: Halko Addley and Khanenko Friesen, 2019; for Israel: Meir 
et al., 2021). Achterberg’s (2005) empirical sociolinguistic study, to 
date the only study on vitality of Slavic heritage languages in Germany, 
shows a high vitality of Ukrainian in comparison with Russian, which 
is reported to be the most vital Slavic heritage language in Germany 
(Achterberg, 2005: 161). However, Ukrainian less often than Russian 
has a status of a first family language in migrant families with 
Ukrainian background (Achterberg, 2005: 163). Even if Ukrainian is 
clearly less used than Russian in a daily communication of Ukrainian 

2 Cf. the most recent reflections on the development and measurability of 

the linguistic vitality in Ding (2023), Jamallullail and Nordin (2023) and Clément 

and Norton (2021).

vs. Russian heritage speakers (ca. ½ and ca. 1/3 respectively) in 
Germany, its vitality index consisting of such parameters as speakers’ 
competence, their attitudes, functionality etc. is partly higher than the 
vitality index of heritage Russian, especially with regard to the 
parameter of identity (Achterberg, 2005: 242). Given the current 
situation, it is plausible to anticipate an increase in the use of Ukrainian 
as a marker of national identity. A rapid increase in refugees from 
Ukraine to Germany is also expected (Albrecht and Panchenko, 2022). 
Consequently, the linguistic study of Ukrainian outside Ukraine gains 
social and political relevance.

Notwithstanding this, Ukrainian as a migrant and/or heritage 
language in Austria and Germany has not been studied before. The 
existing studies relate to the USA and Canada and describe Ukrainian 
in contact with English (e.g., Budzhak Jones, 1998 and more recently: 
Mykhaylyk and Ytterstad, 2017; Nagy, 2018; Friedman, 2023). In 
Austria and Germany, Russian and Polish, respectively Serbian and 
Croatian as languages of the largest Slavic migrant communities have 
been studied in depth (for an overview, see Warditz, 2020), but 
Ukrainian has not drawn any scholarly interest. There are no studies 
available on Ukrainian in Austria and Germany (or for that matter in 
the whole of Europe). In this paper, we aim to fill the gap focusing on 
the language attitudes of the two respondent groups with Ukrainian 
background in Austria and Germany.

For characteristics of the sociolinguistic framework of the migrant 
heritage languages, the following factors are crucial. As all migrant 
heritage languages, Ukrainian (and Russian as the largest minority 
language among Ukrainian migrants and refugees) interact in a new 
multilingual environment, in our case, in Austria and Germany first 
of all with German as a societal language. Due to the well-known 
functional distribution of languages in the context of migration, 
migrant heritage language is used to a different extent only in private 
communication, e.g., in the family, while the societal language is used 
in official and partly in unofficial settings. In this sociolinguistic 
framework, the scope of everyday use of migrant heritage languages 
will be reduced (cf. Achterberg, 2005 for Slavic languages in Germany). 
Furthermore, this language situation has led, in turn, to language 
changes on all levels of the language (phonetics/phonology, 
morphology, syntax, semantics, lexicon, pragmatics) (Thomason, 
2008, 2017 following Thomason and Kaufman, 1988). Added to this 
is the lack of prestige of the migrant heritage languages used to a 
different extent only in unofficial diasporic communication. Therefore, 
the vitality of migrant heritage languages, especially up to the second 
generation of speakers is endangered to a variable extent.

As for other factors relevant to the vitality of language(s) in a 
multilingual environment, Ukrainian and Russian, as well as the 
languages of other diasporic communities, lack legal status in both in 
Austria and Germany. This means, in turn, that even as languages of 
demographically well-represented diasporic communities, they do not 
enjoy institutional support, in contrast to officially designated 
minority languages, such as Sorbian, Danish, Low German 
(Plattdeutsch) or Romani in Germany. In the absence of institutional 
support, language maintenance and transgenerational transmission of 
a heritage language are up to the commitment of the corresponding 
community. Hence, language attitudes toward the heritage language, 
its significance for the identity and eventually its pragmatical value 
play a key role for language vitality in the given sociolinguistic situation.

In the case of Ukrainian, predictability of its vitality in the 
current and subsequential generations of diaspora is more 
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complicated than for other Slavic heritage languages. Unlike most of 
the others, Ukrainian has already existed in a longstanding contact 
with another language, Russian. Apart from that, most Ukrainians 
are bilingual, i.e., they speak both languages, albeit with varying 
proficiency (Kulyk, 2017), whereby it should be expected that they 
transfer their well-established Ukrainian–Russian bilingualism into 
the country of immigration where both languages can be  used. 
Therefore, prediction of the vitality of Ukrainian in diasporic 
communities is related to the question of (un)balanced Ukrainian–
Russian bilingualism. Accordingly, the concept of pragmatic and 
symbolic power vs. value of language(s) used in a multilingual 
situation is relevant for our study. The concept will be discussed in 
the next section.

3 Concepts, research questions and 
methods of the present study

This paper aims to document and evaluate the language attitudes 
of Ukrainian refugees and migrants in Austria and Germany in 
relation to their use of Ukrainian and Russian. We utilized a survey-
based analysis to conduct an exploratory investigation. For the most 
recent overview of the research methods in language attitudes (see 
Kircher and Zipp, 2022); for a specific focus on direct methods (see 
Kircher, 2022).

For our initial investigation, we selected these two countries for 
the following reasons. First of all, both countries have traditionally 
well-represented Slavic diaspora, that first emerged after the collapse 
of the Russian (1917) and Habsburg (1918) monarchies, then after 
World War II and with the onset of the mass-migration from the 
(post) socialistic Slavic countries in the 1970s and 1990s (cf. overviews 
in Warditz, 2013, 2020). Secondly, the high vitality index for Ukrainian 
in Germany has already been demonstrated within the pre-crisis 
community (Achterberg, 2005). Based on the demographic data of the 
pre-crisis Ukrainian diaspora in Austria, mainly consisting of 
Ukrainian-speaking migrants from Western Ukraine, we can assume 
here a correspondingly high vitality of Ukrainian as well. Thirdly, both 
countries are currently hosting Ukrainian refugees, with Germany 
hosting the largest number of Ukrainian in the European Union. 
However, there are also differences that can impact the vitality of both 
languages in the selected countries. In contrast to Austria, Germany 
has supported and promoted state-sponsored mass immigration of 
Russian–German “late resettlers” and Russian–Jewish “quota refugees” 
from the former USSR, the majority of whom were Russian speakers. 
This contributed to the establishment of Russian as a primary 
communication tool in post-Soviet migrant communities and 
facilitated its transgenerational maintenance. In Austria, prior to the 
admission of war refugees from Ukraine, immigration from the 
former USSR was predominantly individual. Therefore, the hegemony 
of Russian in post-Soviet migrant communities in Austria can 
be expected to be significantly less pronounced. Overall, the choice of 
Austria and Germany for this investigation provides a comprehensive 
foundation for studying Ukrainian diaspora and refugee communities, 
taking into account historical, linguistic, and demographic factors, as 
well as the current dynamics of the refugee crisis. This approach 
enhances the generalizability of findings and facilitates the 
identification of commonalities and distinctions within Ukrainian 
communities across different national contexts.

As the paper examines current attitudes of Ukrainian migrants 
and refugees regarding the use of Ukrainian–Russian bilingualism, for 
the aims of our study, the concept of pragmatic and symbolic power 
vs. value of language(s) is relevant. Pragmatic power is based “on the 
communicative dimensions of language” (De Kadt, 1993: 160), which 
is operationalized as language use across different contexts. Symbolic 
power refers to the association of a language with attributes that have 
a value, positive or negative, in the mind of the perceiver (Rahman, 
2001: 57), for instance, English is associated with modernity, 
knowledge, and education in Pakistan, while Punjabi is not (Rahman, 
2001: 57).

In the context of the post-Soviet migration, Russian has a higher 
pragmatic value as a language of the largest multiethnic diaspora and 
serves as a lingua franca between different ethnic diaspora from the 
former USSR whether Russian is their first or second language 
(Warditz, 2013; Levkovych, 2015).3 According to the in-depth 
sociological study (Panagiotidis, 2020), post-Soviet immigrants are 
the largest immigrant group in present-day German society. However, 
this heterogeneous entity comprises not only two major ethno-
administrative categories: Russian–German “late resettlers” and 
Russian–Jewish “quota refugees” (Panagiotidis, 2020), but also 
descendants from the former Soviet national republics and 
autonomies, with Russian as a first or as a second language in the first 
generation and not unfrequently, in the second, cf. the study on the 
Kazakh diaspora across the world (Zhakupova, 2014). In this context, 
in migrant studies, the post-Soviet Russian-speaking diaspora has 
been defined as transnational (Kosmarskaya, 2005). Moreover, 
German for refugees is often taught by Russian-speaking migrants; 
they also work as volunteers in refugee-welcome programs in Austria 
and Germany. For pragmatic reasons, Russian may be used more 
frequently than Ukrainian.4 At the same time, we can expect growing 
tensions and as a result of increasing maintenance of Ukrainian due 
to its symbolic value shared also by Russian-dominant Ukrainians, i.e., 
it foreseeable that Ukrainian will be preserved even in families and 
groups not originally fluent in Ukrainian. Thus, the current Ukrainian 
diaspora faces a paradoxical situation regarding Ukrainian–Russian 
bilingualism. In the context of the war-affected migration, it is 
anticipated that pragmatically driven use of Russian may increase, 
potentially at the expense of the Ukrainian. Conversely, it can 
be  expected that the use of Ukrainian as a sign of identity and 
solidarity with the homeland will grow, not least due to the negative 
symbolic value of Russian.5

3 See the comparable issues to the pragmatic status of Russian on the territory 

of the former USSR in Alpatov (1997), shortly summarized, (e.g., in Pavlenko, 

2013), to the role of symbolic and pragmatic values of Belarusian and Russian 

in the Belarusian political protests in Warditz and Goritskaya (2021), and to “the 

case of Dagestan” in Dobrushina and Kultepina (2021).

4 Acquisition of German as a societal language in both host countries can 

consequently contribute to the reduced use of home languages. Time will 

show, whether Ukrainian as a L2 in Russian-dominant migrants and refugees 

vs. Russian as a L2 in Ukrainian-dominant migrants and refugees will be given 

up, and whether the growing symbolic value of Ukrainian will contribute to a 

language shift in Russian-dominant migrants and refugees.

5 For the initial discussion of the (im)balance between symbolic and pragmatic 

power regarding minority language communities (see e.g., De Kadt, 1991, 1996) 

based, in turn, on the reflection of Bourdieu’s concept (Bourdieu, 1991).
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In the next section, these hypothetic statements will be verified 
through the examination of the survey-based language attitudes of 
the Ukrainian diasporic communities in Austria and Germany.

The present study has been planned as a first step in a large-scale 
research project on the vitality of Ukrainian in the Ukrainian diaspora 
across the world. Accordingly, this paper aims to elucidate the 
following research questions:

 (1) What are the current attitudes of the respondent groups toward 
the Ukrainian and Russian languages? To what extent do the 
attitudes of refugees and migrants differ or overlap? Are there 
any observable differences between the migrant and refugee 
communities in Austria in Germany?

 (2) Whether and if so, to what extent, are the granted symbolic and 
pragmatic statuses of Ukrainian vs. Russian associated with the 
(socio) linguistic background of the respondents?

By addressing these research questions, the paper can further 
contribute to the discussion about predictions related to the 
maintenance and vitality of Ukrainian in the diasporic communities. 
The present study is therefore relevant for the investigation of the 
sustainable vitality of the Ukrainian language in two aspects: within 
the framework of Ukrainian–Russian bilingualism and in war-affected 
multilingual settings, both of these overlapping frameworks are 
entirely applicable to our study.

4 Language attitudes of the Ukrainian 
migrants and refugees in Austria and 
Germany: a survey-based analysis

4.1 Questionnaire

A novel questionnaire was developed specifically for this study 
and consisted of three sections: demographic information, language 
proficiency, and language attitudes. The questionnaire was modelled 
after previous questionnaires that gathered information on language 
attitudes and language use (e.g., Hentschel and Zeller, 2016; Kulyk, 
2023). The first section of the survey included questions about the 
sociolinguistic background of respondents: age, gender, education 
level, year of arrival in Germany or Austria, place of residence in 
Germany or Austria, previous place of residence in Ukraine. The 
second section explored the language biography of the participants, 
asking whether they came from a bilingual family, what languages 
they heard in their childhood on a regular basis, as well as questions 
about knowledge of Ukrainian, Russian, German and/or any other 
additional languages. The third section focused on language attitudes 
toward the Ukrainian and Russian languages and included the 
questions presented in Table 1. For both languages, there were 11 
Likert-type statements that respondents were asked to rate on a 1–5 
scale corresponding to 1—“Strongly disagree,” 2—“Do not agree,” 
3—“Difficult to answer,” 4—“Agree,” 5—“Strongly agree.” The section 
featured questions about identity and emotional connection, language 
vitality of the Ukrainian and Russian languages and their use in 
Austria and Germany, as well as changes in attitudes due to the 
Russian–Ukrainian war.

The questionnaire was created in Google Forms. It was distributed 
on social networks, Facebook and Telegram and was available in 

Ukrainian and Russian. We collected survey responses in Austria and 
Germany in November–December 2023. The complete questionnaires 
in Ukrainian and Russian are available in Appendix.

4.2 Respondents: socio-demographic 
information

A total of 406 Ukrainians in the two countries (Austria: n = 103; 
Germany: n = 306) participated in the survey. We  divided the 
participants further into two subgroups according to their migrant 
status. The first subgroup, labelled “Refugees,” consisted of Ukrainian 
refugees who arrived after February 24, 2022, i.e., after the beginning 
of Russian Federation’s invasion of Ukraine. The second subgroup, 
labelled “Migrants” was made up of Ukrainians who have been living 
in Germany or Austria for more than 1 year, i.e., those respondents 
who arrived in Austria and Germany before 2022.

During data pre-processing, we excluded data from 8 participants 
(2% of the entire data) due to incompleteness (e.g., missing current/
previous place of residence) and age below 18 years (n = 3). To ensure 
sample homogeneity, we further excluded 6 participants, comprising 
1.5% of the entire sample, who reported that their languages were 
other than Russian and Ukrainian (e.g., other: n = 2; Spanish & 
Russian: n = 1; Russian & German: n = 1; Russian & Bulgarian: n = 1; 
Ukrainian & Spanish; n = 1).

Thus, the final sample included 389 respondents (Austria: n = 100; 
Germany: n = 289). Table 2 shows the demographic statistics for the 
sample split by the host country and by status.

Most of our Germany-based participants originated from the 
eastern parts of Ukraine (n = 113, 39%), the second largest group was 
from the central areas (n = 91, 31%), followed by the groups from the 

TABLE 1 Questionnaire: language use, attitudes and identity.

Q1: There are few opportunities to support this language in the host country:

(A) Ukrainian, (B) Russian

Q2: I use more of this language in the host country:

(A) Ukrainian, (B) Russian

Q3: I prefer using this language:

(A) Ukrainian, (B) Russian

Q4: I lack vocabulary when speaking this language:

(A) Ukrainian, (B) Russian

Q5: I feel I can express my emotions in this language:

(A) Ukrainian, (B) Russian

Q6: This language evokes positive emotions in me:

(A) Ukrainian, (B) Russian

Q7: I do not feel like myself when I speak this language:

(A) Ukrainian, (B) Russian

Q8: Knowing this language is an important part of my identity:

(A) Ukrainian, (B) Russian

Q9: It is important for me that my children know this language:

(A) Ukrainian, (B) Russian

Q10: The war and the political events of recent years have changed my attitude 

toward the language for the worse:

(A) Ukrainian, (B) Russian

Q11: I would like to stop using this language altogether:

(A) Ukrainian, (B) Russian
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South (n = 70, 24%) and western parts (n = 15, 5%). By contrast, the 
“Eastern Ukrainian” group was one of the smallest one in the Austrian 
dataset (n = 13, 13%) and the South (n = 12, 12%) with most of the 
participants coming from central (n = 46, 46%) and western Ukraine 
(n = 29, 29%). The split per country per status is presented in Figure 1. 
The previous place of residence in Ukraine might be  related to 
proficiency in the Russian and Ukrainian languages, as further 
visualized in Figures 2A,B.

We asked people to provide self-reported language proficiency 
ratings in Ukrainian, Russian, German and English (see Figures 3A–D). 
This has been done to obtain a more holistic picture of self-reported 
language proficiency skills in multiple languages. These differences in 
the region of origin are also reflected in how participants from the two 
countries rated their language skills. We  applied separate two-way 
ANOVAs with Country and Status as independent variables to analyze 
the data for each language. The results for the Ukrainian language 
showed an effect of Country: the participants in Austria reported its 
higher proficiency (M = 9.08, SE = 0.23) compared to the participants in 
Germany (M = 7.82, SE = 0.18), no effect of Status and no Country*Status 
interaction was detected. For Russian, all participants reported high 
ratings, there was no effect of Country, no effect of Status and no 
Status*Country interactions. Turning to the German self-rated 
proficiency, as expected there was an effect of Status, with Migrant 
participants reporting its proficiency (M = 6.14, SE = 0.21) than Refugees 
(M = 2.31, SE = 0.15), as well as an effect of Country, with participants in 
Austria reporting higher levels of proficiency (M = 4.67; SE = 0.20) than 
those in Germany (M = 3.79; SE = 0.15). Finally, similar to language 
proficiency in Germany, for proficiency in English there was an effect of 
status, with migrant participants reporting higher ratings (M = 5.65, 
SE = 0.27) than Refugees (M = 4.39, SE = 0.19), as well as an effect of 
Country, with participants in Austria reporting higher ratings (M = 5.65; 
SE = 0.20) than those in Germany (M = 4.39; SE = 0.20).

Furthermore, we evaluated whether the language proficiency of 
the participants varied in relation to the place of previous residence 

(see Figures  2A–D). We  ran two-way ANOVAs with Previous 
Residence and Status as independent variables. As for the level of 
Ukrainian, the results indicated an effect of Previous Residence, no 
effect of Status, and no Status*Previous Residence interaction. 
Post-hoc comparisons revealed significant difference only between 
“East” (M = 7.85; SE = 0.27) and “West” (M = 9.04; SE = 0.36) 
subgroups (p = 0.0474), with the participants immigrating from 
“West” scoring higher than the participants from “East.” For Russian 
ratings, similarly to Ukrainian ratings there was an effect of Previous 
Residence, no effect of status and no Previous Residence*Status 
interaction. Post-hoc tests showed that the participants from “West” 
(M = 7.01; SE = 0.38) rated their proficiency in Russian significantly 
lower compared to the participants from other regions, the “East” 
(M = 8.39, SE = 0.29), “Center” (M = 8.75; SE = 0.26), and “South” 
(M = 8.69; SE = 0.35) (all comparisons at p < 0.05). No effect of 
previous residence was detected for the self-rated proficiency in 
German and in English.

Participants were asked to name their native language (see 
Figure 4). Most of the participants in the Austrian sample responded 
that either Ukrainian (Migrants: n = 32, 73%, Refugees: n = 39, 70%) 
or Ukrainian and Russian were their native languages (Migrants: n = 8, 
18%, Refugees: n = 5, 9%), while a small fraction considered Russian 
to be  their native language (Migrants: n = 4, 9%, Refugees: n = 12, 
21%). The picture was slightly different for the German sample, either 
Ukrainian (Migrants: n = 16, 31%, Refugees: n = 98, 41%) or Ukrainian 
and Russian (Migrants: n = 14, 27%, Refugees: n = 68, 29%) were noted 
as native languages, whereas a sizable portion responded that Russian 
was their native language (Migrants: n = 21, 41%, Refugees: 
n = 72, 30%).

Furthermore, participants were asked to provide information on 
the linguistic status of their families (see Figure 5). In both samples, a 
minority of individuals indicated they hailed from bilingual families: 
Austria (Migrants: n = 9, 20%, Refugees: n = 17, 30%) and Germany 
(Migrants: n = 16, 31%, Refugees: n = 58, 24%).

TABLE 2 Demographic information on the participants per country (Austria vs. Germany) per status (Migrants vs. Refugees).

Austria (n =  100) Germany (n =  289)

Migrants (n =  44) Refugees (n =  56) Migrants (n =  51) Refugees 
(n =  238)

Gender Female 31 53 44 205

Male 13 3 6 32

Wish not to disclose 0 1 1

Age M (SD) MIN – MAX 37 (10) 21–55 42 (9) 19–62 36 (9) 21–60 40 (9) 18–71

Education Middle school 0 4

High school 4 2 2 10

Vocational school 4 9 3 31

BA 8 8 17 42

MA/specialist Diploma 24 31 25 145

PhD 4 9 3 6

Length of residency in the 

host country in months

M (SD) MIN – MAX 110 (83) 8–296 5 (2) 1–7 134 (115) 8–449 4 (2) 0–6

Language of the 

completed questionnaire

Russian 16 11 23 77

Ukrainian 28 45 28 161
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4.3 Language use and identity

4.3.1 Language use in Austria and Germany
The participants in the Migrant and Refugee subgroups in Austria 

and Germany responded similarly to the question about the 
opportunities to support language knowledge: more participants agree 
that the knowledge of Ukrainian is harder to support than Russian 
(see Figures 6A,B). For the maintenance of Ukrainian: the ordinal 
logistic regression showed no effect of Country (t = −0.17, p = 0.43), 
no effect of Status (t = 0.46, p = 0.32); and no interaction (t = 0.55, 
p = 0.29). For the maintenance of Russian, similarly no effect of 
Country (t = 0.71, p = 0.48), no effect of Status (t = 0.64, p = 0.52); and 
no interaction (t = 1.49, p = 0.14).

Overall, the participants answered that there were and are few 
possibilities to use Ukrainian (Figures  7A,B), yet there were 
differences in responses provided by the participants in Austria and 
Germany with respect to the use of Ukrainian, as shown by the effect 
of Country (t = 4.41, p < 0.001) in the absence of the Status effect 

(t = 0.84, p = 0.40) and Country*Status interaction (t = 1.52, p = 0.13). 
In Austria, the respondents were more likely to strongly disagree with 
this statement regarding the opportunities to use Ukrainian 
compared to the participants in Germany. Turning to the use of 
Russian, differences in the responses across the two countries were 
observed (t = 5.88, p < 0.001), with a marginal effect of Status (t = 2.13, 
p = 0.05) and significant Country*Status interaction (t = 2.13, 
p = 0.03). Follow-up analyses on the significant Groups*Status 
interactions indicated differences in the responses between Migrant 
and Refugee groups in Austria (p = 0.048), yet no differences between 
these two subgroups in Germany (p = 0.35): Migrant participants in 
Austria were more likely to respond that it is not the case that they 
are more opportunities to use Russian in Austria.

4.3.2 Language knowledge
The responses from respondents in Austria and Germany differed 

regarding their preferences for using Ukrainian (see Figure 8A), as 
shown by the effect of Country (t = 3.63, p < 0.001) and Country*Status 

FIGURE 1

Previous residence in Ukraine reported by Austria and Germany-based participants.

FIGURE 2

Self-reported language proficiency ratings in Ukrainian and in Russian of participants per Status per previous residence in Ukraine (Center, East, South, 
West).
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interaction (t = 2.04, p = 0.04), in the absence of the Status effect 
(t = 1.21, p = 0.23). In the German sample, Refugees were more likely 
to respond that they prefer speaking Ukrainian, while in the Austrian 
sample more Migrant participants tended to answer that they 
preferred speaking Ukrainian.

With respect to their preferences for using Russian (see 
Figure 8B), there was an effect of Country (t = 4.58, p < 0.001), an 
effect of Status (t = 2.09, p = 0.04) and a significant Country*Status 
interaction (t = 2.19, p < 0.03). In Germany, both Refugee and Migrant 
groups were more likely to provide “Agree” and “Strongly agree” 

FIGURE 3

(A–D) Self-reported language proficiency ratings of participants per Language per Country per Status.

FIGURE 4

Reported native language of participants per country (Austria vs. Germany) per status (Migrant vs. Refugee).
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responses, while in Austria both groups were more likely to provide 
“Disagree” and “Strongly disagree” responses. Furthermore, these 
trends were stronger in the migrant groups.

The participants were asked about the lacking vocabulary in 
Ukrainian and Russian (see Figures  9A,B). Both groups in both 
countries provided similar responses regarding Ukrainian: the 
participants generally disagreed with the statement. With respect to 
the preference for Russian, there was an effect of Country (t = 4.58, 
p < 0.001), an effect of Status (t = 2.09, p = 0.04) and a significant 
Country*Status interaction (t = 2.19, p = 0.03). In Austria and 

Germany, both Refugee and Migrant groups were more likely to 
provide “Strongly disagree” responses, yet in Austria the trend was 
somewhat less strong in the Migrant group.

4.3.3 Emotional connection
The participants were asked about their emotional connection to 

the two languages (Figures 10A,B). The analysis of the responses “I feel 
I can express my emotions in this language.” in Ukrainian revealed an 
effect of Country (t = 4.20, p < 0.001), no effect of Status (t = 1.16, 
p = 0.24), yet a significant Country by Status interaction (t = 2.02, 

FIGURE 7

(A,B) Responses for “I use more of this language in the host country” by Country and by Status.

FIGURE 5

Responses to the question “Do you come from a bilingual family?” per country (Austria vs. Germany) per status (Migrant vs. Refugee).

FIGURE 6

(A,B) Responses for “There are few opportunities to support this language in the host country” by Country and by Status.
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p = 0.04), which means that in Austria the participants were more likely 
to “Strongly agree” with the statement, whereas in Germany they were 
more likely to provide the agree answer “Agree.” And these responses 
were reversed in the Refuge and Migrant groups. As for expressing 
emotions in Russian, the analysis revealed an effect of Country 
(t = 2.63, p = 0.01), no effect of Status (t = 1.27, p = 0.21), and no 
significant Country by Status interaction (t = 1.24, p = 0.21), meaning 
that in Germany the respondents were more likely to select “Strongly 
agree” and “Agree” answers compared to respondents in Austria.

The analysis of the responses “This language evokes positive 
emotions in me” in Ukrainian (see Figure 11A) revealed an effect of 
Country (t = 2.43, p = 0.01), no effect of Status (t = 1.43, p = 0.15), and 
no significant Country by Status interaction (t = 1.70, p = 0.09), 
signifying that in Austria the participants were more likely to “Strongly 
agree” with the statement, whereas in Germany they were more likely 
to select the answer “Agree.”

As for the positive emotions in Russian (see Figure 11B), in 
contrast to Ukrainian, in both countries the participants provided 
mainly “Strongly disagree” and “Disagree” responses regardless of 
the participants` Status. Our analysis showed an effect of Country 
(t = 3.07, p < 0.01), no effect of Status (t = 1.00, p = 0.31), and no 
significant Country by Status interaction (t = 0.73, p = 0.46), 
meaning that negative responses were stronger in Austria than 
in Germany.

The analysis of the responses “I do not feel like myself when I speak 
this language” in Ukrainian (see Figure 12A) revealed no effect of 
Country (t = 0.17, p = 0.86), no effect of Status (t = 1.42, p = 0.16), and 
no significant Country by Status interaction (t = 1.09, p = 0.27), thus 

regardless of the country and regardless of the Status, the participants 
responses were similar: they strongly disagreed with the statement.

Turning to the parallel statement regarding Russian (see 
Figure  12B), the analysis showed a significant effect of Country 
(t = 2.55, p = 0.01), no effect of Status (t = 1.94, p = 0.05), and no 
significant Country by Status interaction (t = 1.77, p = 0.08). The 
participants in Austria were more likely to agree with the statement as 
compared to the ones in Germany.

4.3.4 Identity
The analysis of the responses “Knowing this language is an 

important part of my identity” in Ukrainian (see Figure 13A) revealed 
a significant effect of Country (t = 4.30, p < 0.01), no effect of Status 
(t = 1.16, p = 0.24), yet a significant Country by Status interaction 
(t = 2.01, p = 0.04). Overall, the participants in both countries provided 
a “Strongly Agree” response, however, this trend again was stronger in 
Austria compared to Germany. There were differences between the 
responses of Migrant and Refugee participants in Austria and Germany, 
with Refugee patricians in Germany providing “Strongly agree” 
responses more frequently than Migrant participants in Germany.

With regard to the Russian language as an important part of the 
participants’ identity (see Figure 13B), the results showed a significant 
effect of Country (t = 4.24, p < 0.01), no effect of Status (t = 1.49, p = 0.24), 
yet a significant Country by Status interaction (t = 1.96, p = 0.04). The 
participants in Austria were more likely to strongly disagree with the 
statement compared to the participants in Germany. In Germany the 
Migrant group was more likely to select “Strongly agree” and “Agree” 
statements compared with the respondents in Austria.

FIGURE 8

(A,B) Responses for “I prefer using this language” by Country and by Status.

FIGURE 9

(A,B) Responses for “Sometimes I feel that I lack vocabulary when I speak in this language.”
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The analysis of the responses “It is important for me that my 
children know this language” for Ukrainian (see Figure 14A) revealed 
a significant effect of Country (t = 3.82, p < 0.01), no effect of Status 
(t = 0.31, p = 0.75), and no significant Country by Status interaction 
(t = 1.67, p = 0.09). Overall, the participants in both countries selected 
a “Strongly Agree” response, however, this trend again was stronger 
in Austria as compared to Germany. Furthermore, while in Austria, 
no difference was observed between Migrant and Refugee 
participants, in Germany the Migrant participants slightly differed 
from the Refugee participants, as they were less likely to select a 
“Strongly agree” response.

The analysis of the responses “It is important for me that my 
children know this language” for Russian (see Figure 14B) revealed a 
significant effect of Country (t = 3.57, p < 0.01), no effect of Status 

(t = 1.30, p = 0.19), and no significant Country by Status interaction 
(t = 1.03, p = 0.30). While in Austria both groups strongly disagreed 
with the statement for Russian, in Germany, the responses were split 
between “Strongly disagree/Disagree” and “Strongly Agree/Agree.”

4.3.5 Language attitude change
The analysis of the responses “The war and the political 

events of recent years have changed my attitude towards the 
language for the worse.” for Ukrainian (see Figure 15A) showed 
no significant effect of Country (t = 0.18, p = 0.85), no effect of 
Status (t = 0.25, p = 0.80), and no significant Country by Status 
interaction (t = 0.20, p = 0.84). The participants in both countries, 
irrespective of their Status selected a “Strongly disagree” 
response.

FIGURE 11

(A,B) Responses for “This language evokes positive emotions in me.”

FIGURE 12

(A,B) Responses for “I do not feel like myself when I speak this language.”

FIGURE 10

(A,B) Responses for “I feel I can express my emotions in this language.”
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As for Russian (see Figure 15B), the picture was different: the most 
common responses were “Strongly agree” and “Agree.” The analysis 
showed that these responses did not vary per Country and per Status, 
as there was no significant effect of Country (t = 1.70, p = 0.09), no 
effect of Status (t = 0.42, p = 0.67), and no significant Country by Status 
interaction (t = 0.03, p = 0.97).

 As for Russian (see Figure 16B), the analysis showed a significant 
effect of Country (t = 3.10, p < 0.01), no effect of Status (t = 1.12, 
p = 0.26), and no significant Country by Status interaction (t = 1.23, 
p = 0.22). the differences were visible for the “Strongly disagree” 
pattern of responses, while in German this response made up around 
50% of responses; in Austria this pattern was observed in only 
approximately 25% of responses.

In conclusion, the results indicated that the effect of Status (Migrant, 
Refugee) was not significant for most of the statements examined in the 
survey. The effect of Country (Austria, Germany) was significant for 
most of the statements: the respondents in Germany were less categorical 
against the Russian language as compared to the respondents in Austria.

4.4 Language attitudes and (socio)-
linguistic background factors: a network 
analysis

In our subsequent analysis, we evaluated the links between the 
participants’ background information, his/her language proficiency 

FIGURE 14

(A,B) Responses for “It is important for me that my children know this language.”

FIGURE 15

(A,B) Responses for “The war and the political events of recent years have changed my attitude towards the language for the worse.”

FIGURE 13

(A,B) Responses for “Knowing this language is an important part of my identity.”
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and his/her attitudes towards Ukrainian and Russian. For these 
purposes, we conducted a network analysis (see Figure 17). Network 
modeling proves invaluable in evaluating intricate, dynamic, and 
multivariate systems that may not be adequately elucidated using 
one-way statistical approaches (Zalbidea et al., 2023). Moreover, 
this approach serves as an effective tool for exploratory analysis, 
facilitating the generation of hypotheses through estimated 
relationships and interdependencies (Epskamp et al., 2018). 
Comparatively, it is argued to be better suited for exploration than 
methodologies like structural equation modeling, as discussed by 
Abacioglu et al. (2019). Network models comprise nodes, which 
depict the variables included in the model, and edges that link these 
nodes, representing partial correlation coefficients among the 
variables (Bringmann et al., 2019). The density and color of edges 
can vary, indicating the strength and direction (positive or negative) 
of relationships, respectively. It is essential to recognize that 
although network models offer insights into partial correlations 
among variables, they do not imply causality. We employed the 
Gaussian Graphical Model (GGM) alongside Spearman partial 
correlations, enabling us to accommodate a combination of 
categorical and continuous variables within our analysis (see 
Epskamp and Isvoranu, 2022).

Two background factors were found not to be related to language 
use and language attitudes: gender and bilingual family status. The 
results demonstrate a positive interconnection among Ukrainian 
attitudes (green nodes) and similarly among Russian attitudes (purple 
nodes). Additionally, proficiency in the Ukrainian language is directly 
associated with positive attitudes toward Ukrainian. Furthermore, 
native language (code as: Ukrainian = 3, Ukrainian & Russian = 2, 
Russian = 1) is negatively related to attitudes to Russian, yet positively 
related to Ukrainian proficiency and attitudes to Ukrainian. 
Interestingly, the proficiency levels in German and English are not 
directly correlated with attitudes toward Ukrainian and Russian. 
However, it is not surprising that proficiency in these languages 
correlates with the participants’ status (Refugee or Migrant) and their 
length of residency in the host country. Migrant participants reported 
higher proficiency levels in German and English compared 
to refugees.

Furthermore, we also estimated the stability of centrality measures 
of our network (see Figure 18). The commonly used centrality metrics 
encompass node strength, which signifies the total number of 
connections a node possesses along with their robustness; 

betweenness, indicating how frequently a node lies on the shortest 
path between two other nodes; and closeness, signifying the proximity 
of the node to others, along with the anticipated impact each node 
carries within the network (Zalbidea et al., 2023). In terms of strength, 
proficiency in Ukrainian and in Russian exhibited the highest 
strength, whereas the bilingual status of the family in which the 
participant was born had the lowest strength in the model. Based on 
the index of Expected Influence, “Knowing Ukrainian is an important 
part of my identity” demonstrated the highest influence on the nodes 
of the network.

5 Discussion

The paper presented the current attitudes of diasporic Ukrainian 
communities (migrants vs. refugees) in Austria and Germany towards 
the Ukrainian and the Russian languages. By looking into differences 
and similarities in the language use and attitudes, the study aimed to 
investigate to what extent the granted symbolic and pragmatic status 
of Ukrainian vs. Russian is associated with the (socio) linguistic 
background of the respondents.

Based on previous research into the attitudes of Ukrainians 
towards the Ukrainian and Russian languages in Ukraine (cf. Hentschel 
and Zeller, 2016; Kulyk, 2023), we assumed that there would be an 
increase of the symbolic status of Ukrainian in the diasporic 
communities and, as a consequence, a (planned or aspired) increase of 
the use of Ukrainian in migration-affected multilingual settings. With 
regard to the sustainability of Ukrainian–Russian bilingualism, we also 
expected that despite a higher pragmatic value of Russian, which 
functions as a lingua franca in post-Soviet (diasporic) communities, 
Ukrainian will be not replaced by Russian in everyday use due to its 
increasing symbolic value. Our study confirmed these hypotheses.

Starting with the socio-linguistic background data of the 
respondents, there were differences in the levels of (self-evaluated) 
language proficiency in Ukrainian (see Figures 3A), with Austrian 
respondents reporting higher proficiency in Ukrainian than German 
ones; yet no differences were found between the groups with regard to 
proficiency in Russian. It should be noted that most of our Germany-
based participants were from the regions with Russian-dominant 
bilingualism of Ukraine (see Figure 1). By contrast, in the Austrian 
dataset the eastern Ukrainian group was one of the smallest ones, with 
the most representative group coming from the regions with 

FIGURE 16

(A,B) Responses for “I would like to stop using this language altogether.”
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predominantly Ukrainian-dominant bilingualism (see Figures 1, 4). 
The differences in the proficiency in Ukrainian were further reflected 
in the place of previous residence (see Figure 2A): the participants 
coming from “West” reported higher proficiency in Ukrainian than 
the participants from “East,” whereas the same respondents from the 
“West” rated their proficiency in Russian significantly lower as 
compared to the participants from other regions. Thus, self-reported 
levels of Ukrainian and Russian language proficiency varied by the 
place of origin (“West” vs. “East”) and their subsequent place of 
residence, i.e., Austria vs. Germany. The level of language proficiency 
was also reflected in the respondents’ answers to the question which 
language they considered to be their native language. In Austria, the 
majority of respondents said that Ukrainian was their native language, 
whereas in the German sample, the responses were roughly equally 

split between the three options (i.e., Ukrainian, Ukrainian and 
Russian, Russian) (see Figure  4). Despite high levels of reported 
language proficiency in both languages, only a small percentage of the 
respondents said that they were raised in bilingual families (see 
Figure 5). Accordingly, the differences between the (socio) linguistic 
characteristics of the German vs. Austrian diasporic communities 
corelate with the reported language proficiency and, correspondingly, 
with the reported role of language proficiency in the speaker’s identity.

Thus, we identified the key role of subjective language proficiency 
in the reported attitudes towards the respondents’ language identity; 
this language proficiency, in turn, is linked to their region of origin in 
the homeland.

Concerning the transfer of post-colonial Ukrainian–Russian 
bilingualism from the homeland to the host country, our study 

FIGURE 17

A network model of the attitudes towards Ukrainian and Russian, individual background factors and language proficiency levels of the participants. The 
strength of the relationship between the nodes is indicated by line thickness and color density: the thicker the line, the stronger the relationship. 
Positive relationships are purple, negative relationships are red.
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shows the following picture: most participants in the Austrian 
sample identified Ukrainian as their native language while a 
substantial group in the German sample identified Russian as their 
native tongue. Accordingly, the participants in Austria reported 
higher proficiency in Ukrainian as compared to the participants in 
Germany. However, for Russian, all the participants in both 
countries reported high ratings. Thus, we have verified that even 
though only a small part of our respondents reported being from a 
Ukrainian–Russian bilingual family, they have access to and use 
both languages to varying degrees. From the responses, a well-
established societal (not familial) Ukrainian–Russian bilingualism 
in the homeland can be assumed, at least in the first generation of 
migrants and refugees. Whether and to what extent Ukrainian–
Russian bilingualism can and will be maintained in the diasporic 
communities, especially in the subsequent generations, remains a 
topic of future investigations.

The study aimed to evaluate the granted symbolic and pragmatic 
status of Ukrainian and Russian in the Ukrainian migrant and refugee 
communities in both countries. Starting with the symbolic value of 
the two languages, their status has changed in the context of war, (cf. 
Kulyk, 2023; Racek et al., 2024). Even the choice of the language 
(Ukrainian vs. Russian) in which the participants filled out the 
questionnaires was symptomatic (see Table 2). The majority of the 
respondents chose to reply in the Ukrainian language, including 
refugees of eastern Ukrainian origin in Germany, i.e., from the 
regions with Russian-dominant bilingualism. Our randomly 
generated groups of respondents, i.e., people who were spontaneously 
willing to fill out our anonymous survey correlate with the general 
regional characteristics of migrants and refugees and their present 
distribution between both host countries (the majority of them came 

from eastern Ukraine, and predominantly settled in Germany). 
Interestingly, there was no effect of migrant status (Migrant vs. 
Refugee) for any of the questions directly or indirectly tapping into 
the symbolic value of the two languages.

In terms of the granted symbolic and pragmatic value of both 
languages, we identified the following trends linked to the reported 
language attitudes and the (socio) linguistic background of respondents.

The main point of the discussion is whether and if so to what 
extent the reported symbolic value of languages (Russian and 
Ukrainian) is also representative in the context of migration. A 
positive symbolic value of Ukrainian and, respectively, a negative 
symbolic value of Russian come to the fore in the questions asking 
about emotional reactions evoked by both languages (see 
Figures 10A,B–12A,B), about individual and collective identity (see 
Figures 13A,B), and about an aspired transmission of the language 
to the next generation (Figures  14A,B). Thus, according to our 
findings, attitudes have changed or intensified with the onset of the 
military invasion, indicating a very strong and positive correlation. 
It should also be emphasized here, that our questions correspond 
with the main factors of language vitality. However, there is not 
necessarily a connection between language use and its (current) 
symbolic value.

With regard to the pragmatic value of Ukrainian and Russian, 
there seems to be a consensus on a higher pragmatic value of Russian 
in the diasporic communities with a Ukrainian background, 
especially in Germany, despite the stigmatized status of Russian and 
negative emotions that it may evoke. For example, the participants 
agreed that there are more opportunities to use Russian, and this is 
more evident in the German sample (see Figures 5A,B). With respect 
to language use, respondents in Germany seem to agree that they use 

FIGURE 18

Centrality plot (strength, closeness, betweenness and expected influence) for the network of the attitudes towards Ukrainian and Russian, individual 
background factors and language proficiency levels of participants.
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even more Russian, whereas the respondents in Austria seem to use 
more Ukrainian (see Figures 6A,B). When looking at the preference 
(s) in the language use (see Figure 7A), again differences emerged 
between Austria and Germany, with a preference for Russian in the 
German sample. Thus, Germany-based migrants and refugees of 
eastern Ukrainian origin reported their targeted maintenance of 
Russian, also in subsequent generations. Unlike the symbolic value 
of the two languages which was not affected by the migrant status 
(Migrant vs. Refugee), the pragmatic value was related to the 
migration status. In Germany, both Refugee and Migrant groups were 
more likely to provide “Agree” and “Strongly agree” responses for the 
question regarding the use of Russian, while in Austria both groups 
were more likely to provide “Disagree” and “Strongly disagree” 
responses. Furthermore, these trends were stronger in the migrant 
groups. Also, with respect to lacking vocabulary in Russian, both 
Refugee and Migrant groups in Austria and in Germany were more 
likely to provide “Disagree” responses, meaning that their Russian 
proficiency does not show any signs of attrition. This trend was 
slightly different in the Migrant group in Austria, who seem to start 
showing the first signs of language attrition, which was reflected in 
less determined proficiency levels in Russian.

Thus, the correlation of the symbolic and pragmatic values of 
Ukrainian and Russian in the surveyed groups is imbalanced: 
Ukrainian has gained and is gaining a higher symbolic status, whereas 
Russian still possesses a higher pragmatic status despite its (nearly 
unanimously reported) negative symbolic status. In light of the 
imbalance between symbolic and pragmatic values of both languages, 
it is complicated to make well-founded predictions about the vitality 
of Ukrainian vs. Russian in the Ukrainian diasporic communities in 
Austria and Germany and the evolution of Ukrainian–Russian 
bilingualism. Based on our dataset, we expect that the documented 
high proficiency in Ukrainian and in Russian in the Ukrainian-
dominant vs. Russian-dominant bilingual groups of the diasporic 
communities will further work as a key factor in language 
maintenance and vitality. At the same time, however, we expect that 
the increasing symbolic value of Ukrainian and the diminishing value 
of Russian will lead to an increase in the use of Ukrainian also in 
Russian-dominant speakers of Ukrainian migrants and refugees, even 
as an insider-code in hermetic minority groups.

Our network analysis showed that proficiency in Ukrainian and 
in Russian had the highest strength in the network, whereas the 
bilingual status of the family in which the participant was born had 
the lowest strength in the model. For example, “Knowing Ukrainian 
is an important part of my identity” is shown to have the highest 
influence on the nodes of the investigated network looking into 
language use and language attitudes. In the current study, the level of 
proficiency in Ukrainian seems to affect the language use, the language 
attitudes, and the identity of a person: the higher the level of self-rated 
proficiency in Ukrainian, the stronger the reported Ukrainian identity. 
Therefore, in this language dyad, identity and language proficiency 
seem to go hand in hand. However, in other communities, this is not 
necessarily the case. For example, the level of objective language 
proficiency in Hebrew (as measure by a naming task) did not correlate 
with identity indices for the Jewish English–Hebrew speaking 
community in the USA as evaluated through a network analysis (e.g., 
Fridman et al., 2024, submitted).

As a first exploration of Ukrainian–Russian bilingualism in the 
war-affected migrant communities, our study is not without limitations. 

Firstly, there is a need for verification of the reported self-rated language 
proficiency. Future studies on Ukrainian–Russian bilingualism in the 
diasporic context should include psycholinguistic tasks such as naming 
and/or narrative elicitation tasks in order to obtain reliable objective 
measures of language proficiency. In the framework of our study, 
we can (partly) verify the targeted and the real use of languages in our 
respondents. However, the actual implications of the reported targeted 
language use and an examination of the possible discrepancies between 
the speakers’ intentions and reality are to be investigated in a subsequent 
language data-based study. Secondly, for a more compelling 
investigation, larger-scale quantitative studies are needed. However, 
after the provided examination of the collected data, we believe that our 
random sample is quite representative within the general context of the 
war-affected diasporic communities. Because we  are primarily 
interested in such linguistic issues as language variation in multilingual 
settings, we planned our study as a first step in the investigation of the 
vitality of Ukrainian in the diasporic communities.

6 Conclusion and future directions

Our study aimed to explore Ukrainian–Russian bilingualism 
within the context of current war-affected migration from Ukraine to 
Austria and Germany. Addressing a gap in research on Ukrainian–
Russian bilingualism in diasporic communities, particularly in Austria 
and Germany, we examined language attitudes among migrants and 
refugees toward Ukrainian and Russian. The survey collected 
demographic information, language proficiency, attitudes, and 
language use data from 406 Ukrainians in two host countries (Austria: 
n = 103; Germany: n = 306). We compared self-rated proficiency in 
Ukrainian and Russian and analyzed attitudes and language use. 
Additionally, network modeling analysis was conducted to understand 
the relationships between these variables, revealing proficiency in 
Ukrainian and Russian as the strongest nodes affecting language use 
and attitudes toward the respective languages.

We focused on the granted symbolic and pragmatic values of the 
both languages due to their relevance for language vitality in 
multilingual communities. In the case of Ukrainian–Russian 
bilingualism transferred from the homeland to the host countries and 
intensively studied in relation to Ukraine, the correlation between the 
two values for Ukrainian and Russian, respectively, is especially 
relevant. Our study has identified an imbalance between the symbolic 
and pragmatic values of both languages through the evaluation of 
attitudes: While Ukrainian has gained a higher symbolic status, Russian 
retains a more favorable pragmatic status as a lingua franca in the 
diasporic context, despite its negative symbolic status. At the same time, 
we expect that the increasing symbolic value of Ukrainian and the 
diminishing value of Russian will lead to an increase in the use of 
Ukrainian also in predominantly Russian-dominant speakers of 
Ukrainian migrants and refugees, even as an insider-code in hermetic 
minority groups. However, being a societal language in both Austria 
and Germany, German occupies a top position in the functional 
ranking of languages used in the host countries, exerting significant 
influence on the dynamics of transferred postcolonial bilingualism. Due 
to German’s unparalleled pragmatic value, diasporic Ukrainian–Russian 
bilingualism may undergo restructuring and reduction, particularly in 
subsequent generations, and, in doing so, share the destiny of other 
migrant heritage languages. The extent and direction of this linguistic 
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shift are subjects for further investigation, exploring which language 
gains prominence and which may be marginalized in this process.

Notwithstanding the fact that languages serve as the prime marker 
of national identity and the engine for the creation of nation-states 
promoting the use of one official (national) language within that state, 
multilingualism turns out to be more resilient than anticipated. The 
pragmatic usefulness of a language easily surpasses the political 
necessity of one language in one state. This is particularly the case in 
diasporic and post-colonial situations, where languages are challenged 
by surrounding dominant languages or the comfort of a lingua franca 
(often the (ex)colonial language). As such, Ukrainian–Russian 
bilingualism in diasporic communities is not different from other, 
similar situations comprising other cases of post-Soviet Russian-based 
bilingualism in Germany (Levkovych, 2015), or of other migrant and 
post-colonial communities (Gatrell, 2019), e.g., in Australia (Hajek and 
Slaughter, 2014), or in India (Sandhu and Higgins, 2016). Our study 
corroborates theses authors’ argument that when a national discourse 
meets a transnational one, the commodification of language and 
identities becomes one of the key mechanisms of adaptation and 
integration of migrant communities within the context of globalization 
(Heller, 2010; Park and Wee, 2013). At the same time, our study 
indicates that in the context of war shifts in the symbolic values of 
languages in migrant communities are in line with the shifts observed 
in the national context, i.e., in the homeland.

Furthermore, our study has demonstrated a well-established, yet 
worth-reiterating finding: Bilingualism as a practice of language use in 
general does not pose a threat to the maintenance of any language in 
the diaspora; the crucial factors influencing language vitality are 
language proficiency, institutional support, prestige, and demographics.

As the first of its kind, our study provides a first step in shedding 
light on the vitality and use of Ukrainian in migrant communities in 
the context of the war. In doing so, our study also contributes to the 
investigation of post-colonial bilingualism transferred from the 
homeland into the host country, i.e., of a special case of 
multilingualism, cf. e.g., Kazakh–Russian bilingualism in Germany 
(Zhakupova, 2014). The applied concept of the (im)balance of 
symbolic and pragmatic values of languages as a factor of their vitality 
in a multilingual environment, mainly used in colonial linguistics 
(De Kadt, 1991, 1993), proves to be fruitful in relation to diasporic 
communities. By drawing on insights from (post)colonial linguistics 
and research on languages and war—albeit without strictly adhering 
to any one specific theoretical paradigm—we want to start the debate 
about transferred bilingualism within diaspora communities, notably 
in post-Soviet, Russian-based bilingualism in migrant communities.

Unlike translation studies (Zhdanova, 2009) or studies on languages 
in the First World War (Declercq and Walker, 2016), migrant linguistics 
has paid very little attention to the issue of languages and war. Our study 
shows that it is crucial for understanding multilingualism and 
migration, especially in the context of war, when language, as key to 
(linguistic) nationalism, obtains a political dimension. As other cases 
across time and space have shown already, war always affects language 
attitudes which, in turn, can lead to shifts in language use.
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Introduction: This paper studies the pragmatic force that heritage speakers may

convey through the use of the diminutive in everyday speech. In particular,

I analyze the use of the Spanish diminutive in 49 sociolinguistic interviews

from a Spanish–English bilingual community in Southern Arizona, U.S. where

Spanish is the heritage language. I compare the use of the diminutive in

heritage Spanish to the distribution of the diminutive in the speech of a

Spanish monolingual community (18 sociolinguistic interviews) from the same

dialectal region. Although Spanish and English employ di�erentmorphosyntactic

strategies to express diminutive meaning, the analysis reveals that the diminutive

morpheme -ito/a is a productive morphological device in the Spanish-discourse

of heritage speakers from Southern Arizona (i.e., similar diminutive distributions

to their monolingual counterparts). While heritage speakers employed the

diminutive -ito/a to express the notion of “smallness” in their Spanish-discourse,

the analysis indicates that these language users are more likely to invoke

a subjective evaluation through the diminutive -ito/a when talking about

their family members and/or childhood experiences. This particular finding

suggests that the concept “child” is the semantic/pragmatic driving force of

the diminutive in heritage Spanish as a marker of speech by, about, to, or

with some relation to children. The analysis further suggests that examining

the pragmatic dimensions of the diminutive in everyday speech can provide

important insights into how heritage speakers encode and create cultural

meaning in their heritage languages.

Methods: In this study, I analyze the use of Spanish diminutives in two U.S.-

Mexico border regions. The first data set is representative of a Spanish–English

bilingual community in Southern Arizona, U.S., provided in the Corpus del

Español en el Sur de Arizona (The CESA Corpus). The CESA Corpus comprises 49

sociolinguistic interviews of∼1h each for a total of∼305,542 words. The second

data set comprises 18 sociolinguistic interviews of predominantly monolingual

Spanish speakers from the city of Mexicali, Baja California in Mexico, provided in

the Proyecto Para el Estudio Sociolingüístico del Español de España y de América

(PRESEEA). The Mexicali data set consists of ∼119,162 words.

Results: The analysis revealed that the Spanish diminutive morpheme -ito/a

is a productive morphological device in the Spanish-discourse of heritage

speakers from Southern Arizona. In addition to its prototypical meaning (i.e.,

the notion of “smallness”), the diminutive morpheme -ito/a conveyed an array

of pragmatic functions in the everyday speech of Spanish heritage speakers

and their monolingual counterparts from the same dialectal region. Importantly,
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these pragmatic functions are mediated by speakers’ subjective perceptions of

the entity in question. Unlike their monolingual counterparts, heritage speakers

are more likely to invoke a subjective evaluation through the diminutive -

ito/a when talking about their family members and/or childhood experiences.

Altogether, the study suggests that the concept “child” is the semantic/pragmatic

driving force of the diminutive in heritage Spanish as a marker of speech by,

about, to, or with some relation to children.

Discussion: In this study, I followed Reynoso’s framework to study the pragmatic

dimensions of the diminutive in everyday speech, that is, speakers’ publicly

conveyed meaning. The analysis revealed that heritage speakers applied most

of the pragmatic functions and their respective values observed in Reynoso’s

cross-dialectal study of Spanish diminutives, and hence providing further

support for her framework. Similarly, the study provides further evidence to

Jurafsky’s proposal that morphological diminutives arise from semantic or

pragmatic links with children. Finally, the analysis indicated that examining

the semantic/pragmatic dimensions of the diminutive in everyday speech can

provide important insights into howheritage speakers encode and create cultural

meaning in their heritage languages, which can in turn have further ramifications

for heritage language learning and teaching.

KEYWORDS

diminutives, pragmatics, sociolinguistic data, heritage bilingualism, Spanish

1 Introduction

Diminutive formation is a morphological process of word

formation through suffixation, prefixation, reduplication and

infixation (Grandi and Körtvélyessy, 2015). This morphological

device has been characterized as a marker of speech by, about, to,

or with some relation to children (Jurafsky, 1996). Diminutives

are, then, a sub-class of evaluative morphology expressing at least

two pragmatic dimensions: a quantitative evaluation relying on

the real and objective properties of the entity in context (i.e., an

object’s tangible characteristics such as size or shape) and/or a

qualitative evaluation involving the speaker’s subjective perceptions

of the referred entity (Dressler and Merlini Barbaresi, 1994;

Reynoso, 2001, 2005; Grandi and Körtvélyessy, 2015). The use of

the diminutive in everyday speech is, therefore, semantically and

pragmatically driven where the same diminutive affix (or any other

morphological device) attached to the same lexical base can express

different pragmatic senses.1 For instance, the Spanish diminutive

morpheme -ito attached to the lexical base chico “small” in (1a)

refers to the tangible characteristics of the head noun “radio,”

1 Dressler and Merlini Barbaresi (1994) proposed that the core meaning

of the diminutive is the semantic sense “small,” whereas the (non-serious)

feature is the driving pragmatic force of the diminutive. Based on cross-

linguistic evidence, however, Jurafsky (1996) raised some concerns for

Dressler and Merlini Barbaresi’s proposal of the (non-serious) feature as the

pragmatic source of the diminutive, and instead proposed that the sense

“child” is the semantic and pragmatic source of the diminutive. In this paper, I

adopt Jurafsky’s (1996) proposal because it provides a compelling approach

to the study of diminutives in heritage bilingualism. In the next section, I

explain how it does so.

whereas the same morpheme conveys the speaker’s subjective

perception of age in (1b).2

(1a) Me acuerdo un tiempo, mi papá me compró un radio

chiquito (CESA006)

I remember one time, my dad bought me a radio small-DIM

(1b) Quisiera decir que cuando yo era chiquito no teníamos

celulares (CESA070)

“I would say that when I was small-DIM there were no

cell phones”

The examples in (1) illustrate that contextually based inferences

play a crucial role in mediating the pragmatic force that speakers

wish to convey through the diminutive in everyday speech.

Current studies on diminutives in heritage bilingualism are

primarily concerned with diminutive formation (El Haimeur, 2019;

Vanhaverbeke and Enghels, 2021; Kpogo et al., 2023). Examining

the semantic/pragmatic dimensions of the diminutive in everyday

speech can provide important insights into how heritage speakers

encode and create cultural meaning in their heritage languages.

The present study, then, aims to provide a framework to study

(i) how Spanish heritage speakers express diminutive meaning

in their Spanish-discourse, (ii) the pragmatic force that heritage

speakers may convey through the use of the diminutive in everyday

speech compared to their monolingual counterparts from the

same dialectal region, and (iii) to explore the role of sociocultural

meaning unique to the heritage experience through the use of the

2 The examples in (1) were extracted from the Corpus del Español en el Sur

the Arizona (TheCESACorpus, Carvalho, 2012), the Spanish–English bilingual

corpus that I analyze in this paper.
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diminutive in heritage Spanish.3 In this paper, “pragmatic force”

refers to the illocutionary force of an utterance (Leech, 1983), and

hence the current study aims to relate the sense of the diminutive

to its pragmatic force in the everyday speech of Spanish–English

bilinguals from Southern Arizona, U.S.

The present study adopts a sociolinguistic perspective to

examine the use of diminutives in heritage Spanish. In particular,

I analyze spontaneous speech from two U.S.-Mexico border

regions. The first data set comprises 49 sociolinguistic interviews

(31 female and 18 male informants) from a Spanish–English

bilingual community in Southern Arizona, U.S. where Spanish

is the heritage language, provided in the Corpus del Español

en el Sur de Arizona (The CESA Corpus, Carvalho, 2012). The

second data set comprises 18 sociolinguistic interviews (10 females,

eight males) of predominantly monolingual Spanish speakers from

Mexicali, Baja California, Mexico, provided in the Proyecto Para

el Estudio Sociolingüístico del Español de España y de América

(PRESEEA, https://preseea.uah.es/). Importantly, in the Methods

section I provide evidence indicating that Spanish heritage speakers

in Southern Arizona and their monolingual counterparts in Baja

California are language users of the Spanish variety spoken in

Northern Mexico.

Heritage bilingualism is well-documented in Southern Arizona,

U.S. In particular, previous studies examining linguistic and

sociolinguistic features in this bilingual community indicate that

Spanish is the socio-politically minority language acquired from

birth as a first language or together with English (DuBord, 2004;

Casillas, 2013; Bessett, 2015; Llompart, 2016; Kern, 2017, 2020;

Cruz, 2018, 2021; Fernández Flórez, 2022). That is, Spanish heritage

speakers in this geographical region of the U.S. experience a

short period of Spanish monolingual learning but are subsequently

exposed to English during the first years of life through daycare

and/or preschool. Conditions of reduced exposure and language

use during late childhood can negatively affect the heritage

language (Montrul, 2023), but previous studies indicate that

the Spanish heritage population in Southern Arizona is highly

proficient in both Spanish and English (Bessett, 2015; Kern, 2017,

2020; Cruz, 2021, 2022). Moreover, Spanish is well-represented

across many social domains, including churches and supermarkets,

in this geographical region of the U.S. (Jaramillo, 1995; Francom,

2012).

In this study, I adopt Reynoso’s (2001, 2005) framework

to study the pragmatic force that Spanish heritage speakers

from Southern Arizona and their monolingual counterparts from

Mexicali, Mexico may convey through the use of the Spanish

diminutive in everyday speech. In this framework, speakers

can employ a pragmatic force ranging from an objective (i.e.,

expressing an object’s tangible characteristics such as size or shape)

to a subjective evaluation of the entity in question. Moreover,

sociocultural norms play a crucial role in modulating the degree

of subjectivity that speakers may employ when evaluating an

3 I acknowledge current e�orts to eschew from the monolingual

comparative normativity prevalent in heritage bilingualism (Rothman et al.,

2023). The monolingual sample in the present study serves as a comparison

group to explore the pragmatic dimensions of language use in a bilingual

community rather than prescriptive norms in heritage bilingualism.

entity in context. For example, Mexican Spanish speakers are

more likely to use the diminutive to embrace sociocultural norms

linked to their Mexican identity and culture (Reynoso, 2001, 2005;

Company, 2002). Considering that the diminutive is a means of

social interaction in child-directed speech (Melzi and King, 2003;

Marrero et al., 2007), in this paper “sociocultural norms” refer to the

indexical relationship between sociocultural meaning and language

form, that is, how speech acts are expressed in the heritage language

within and across social scales (Pinto and Raschio, 2007; Park, 2008;

He, 2011).

2 Diminutives in heritage bilingualism

In this section, I discuss the morphosyntactic strategies that

Spanish and English employ to express diminutive meaning

in relation to how the Spanish–English bilingual may express

diminutive meaning in her heritage language.

There are cross-linguistic differences between Spanish and

English that make the study of diminutives in heritage Spanish

an intriguing one. While there are many diminutive suffixes in

Spanish (-ito, -illo, -ín, -ico, -ete, -ejo, -uelo, among others),

the -ito/a morpheme (i.e., carr-ito “car-DIM.MASC” and cas-ita

“house-DIM.FEM’) is themost productive form across the Spanish-

speaking regions (Reynoso, 2001; Travis, 2004; Regúnaga, 2005;

Paredes García, 2015), especially in child-directed speech (Melzi

and King, 2003;Marrero et al., 2007).4 In terms of its morphological

formation, the -ito/a morpheme has two allomorphs conditioned

by word class (in the sense of Harris, 1991) for realization: the -

ito/a allomorph attaches to word classes with a terminal element

(terminal elements are -a, -o and -e) and the -cito/a allomorph

attaches to words with no terminal element, that is, words that do

not end in -a, -o, or -e (i.e., luz → lucecita “light-DIM.FEM”)

(Colina, 2003, see also Vadella, 2017 on the syntax of diminutives

in Spanish). These allomorphs can appear with most Spanish

words including nouns, verbs, adjectives, adverbs, and interjections

(Reynoso, 2001). The prototypical meaning of the diminutive in

Spanish is the notion of “smallness,” but pragmatic values such

affection, intimacy, contempt and politeness are also attributed to

this semantic/pragmatic category (Travis, 2004; Mendoza, 2005;

Regúnaga, 2005; Marrero et al., 2007; Eddington, 2017).

Similar to Spanish, English also has morphological devices for

expressing diminutive meaning (i.e., the suffixes -y/-ie, -let and -

ette) (Dressler and Merlini Barbaresi, 1994; Schneider, 2013), but

this morphological strategy is limited to a set of semantic categories

pertaining to animals and proper names (Sifianou, 1991; Bysrov

et al., 2020). For example, in a study of English diminutives in

children’s books, Bysrov et al. (2020) reported 169 diminutive

forms, whereby only 19 of these are morphological diminutives

and 104 are analytic (or paraphrastic) diminutives of the form

“little + either common or proper noun” as in little child. That is,

analytic diminutives of the form “little+ noun” are more prevalent

than the morphological diminutive in English. In addition to

4 Although I use the -ito/a form in this paper for sake of clarity, it should

be noted that the final -o/-a vowel contrast is not part of the diminutive

morpheme in most cases because it predicts the wrong derivation of words

like mapa > ∗mapito, which should be mapita “map-DIM” (Colina, 2003).
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expressing “smallness,” English analytic diminutives can convey

positive or negative emotions, contempt, and affection, among

other pragmatic values (Schneider, 2013; Bysrov et al., 2020).

Similar to English, Spanish also has analytic forms to express the

notion of “smallness” (i.e., pequeño or chico “little/small”), but these

analytic forms are relatively infrequent in Spanish (Jurafsky, 1996),

especially in heritage Spanish as I show next. In terms of diminutive

formation, then, it is fair to say that English employs an analytic

strategy to express diminutive meaning, whereas Spanish applies a

morphological strategy for this linguistic function.

In a cross-linguistic study, Jurafsky (1996) presented empirical

evidence for the claim that the origin of the morphological

diminutive is the sense/concept of “child.” In Jurafsky’s terms,

“every case in which a historical origin can be determined

for a diminutive morpheme, the source was either semantically

related to “child” (e.g., a word meaning “child” or “son”), or

pragmatically related to “child” (e.g., a hypocoristic suffix on

names)” (1996, p. 562). Based on these observations, Jurafsky

developed a universal radical category (a graphical representation)

for the semantics/pragmatics of the diminutive. In this radical

category, “child” is the central sense of the diminutive, and

pragmatic values such as “affection” and “sympathy” are extensions

of the diminutive as “a marker of speech by, about, to, or with

some relation to children” (Jurafsky, 1996 p. 563). On the other

hand, Jurafsky (1996) further suggested that the core meaning

of analytic diminutives in languages like English is the sense

“small.” That is, semantic values such as approximation (i.e., little

tired) and small type (i.e., little finger) of English diminutives

arise from the sense “small,” which can also convey contempt

as a pragmatic value (i.e., you little-so-and-so) [see Bysrov et al.

(2020) for more pragmatic values of English analytic diminutives,

though it is not clear whether the concept “child” is the pragmatic

source of the pragmatic functions reported in Bysrov et al.

(2020)]. In Jurafsky’s proposal, then, morphological diminutives

in languages like Spanish convey pragmatic values attributed to

the central sense/concept “child,” whereas English analytic “little

+ noun” expresses semantic/pragmatic values arising from the

sense “small.” In short, Spanish and English employ different

morphosyntactic strategies arising from different semantic senses

to express diminutive meaning.

Considering these cross-linguistic differences in bilingual

contexts, a crucial question arises: what diminutive strategies do

Spanish–English bilinguals employ to express diminutive meaning

in their two languages? This question concerns, on the one hand,

the everyday use of the Spanish morphological diminutive (i.e.,

-ito/a, or other suffixes) compared to its analytic counterpart

pequeño or chico “little,” and, on the other hand, the use of English

analytic diminutives (i.e., “little”) compared to its morphological

counterpart (i.e., the suffixes -y/-ie). A bilingual corpus where

Spanish–English bilingual informants freely alternate between their

two languages throughout their spontaneous conversations would

be the ideal data source to test out these predictions. The Bangor

Miami Corpus (Deuchar, 2008) provides a first insight into the

question that concern us here.

The Bangor Miami Corpus (Deuchar, 2008) consists of 56

spontaneous Spanish–English bilingual conversations involving

84 informants who lived in Miami, Florida, U.S. at the time of

the data collection, for a total of 35 h of recorded conversation.

The bilingual practices of this bilingual community are well-

documented in the literature (Fricke and Kootstra, 2016; Valdés

Kroff, 2016; Vanhaverbeke and Enghels, 2021). In an analysis of

Spanish and English diminutives in this corpus, Vanhaverbeke and

Enghels (2021) found that, in their Spanish-discourse, Spanish–

English bilinguals produced the morphological strategy (i.e., -ito/a)

at an 88.57% (527/595) rate compared to a 11.43% (68/595) rate

for its analytic counterpart (i.e., pequeño “small’).5 In their English-

discourse, on the other hand, the same bilinguals produced the

English analytic strategy at an 86.15% (255/296) rate compared

to a 13.85% (41/296) rate for its morphological counterpart.

Interestingly, the diminutive morpheme -ito/a represented 91.08%

(480/527) of the morphological strategy applied in Spanish-

discourse, while English “little” represented 89.01% of the analytic

strategy in English-discourse. When these morphological/analytic

strategies were further analyzed for their pragmatic function,

Vanhaverbeke and Enghels reported that these bilinguals used

English analytic diminutives to express real and objective properties

of the entity in question (a quantitative value), while the same

bilinguals used the Spanish morphological strategy to convey a

qualitative evaluation based on the speaker’s subjective perception

of the entity in context.6

While the diminutive category is a productive morphological

device for expressing diminutive meaning in the Spanish-

discourse of heritage speakers from Miami, diminutive formation

(a morphological process) has in fact been reported to be a

challenging feature in heritage languages in contact with English.

For example, Kpogo et al. (2023) noted that Twi and English

use a morphological strategy (i.e., diminutive morpheme) and an

analytic strategy to express diminutive meaning, but Twi speakers

prefer the morphological strategy, whereas English speakers prefer

the analytic one (similar to the Spanish–English contrast discussed

above). In an experimental study, Kpogo et al. (2023) then

investigated the linguistic strategy that second-generation (G2)

Twi speakers in the U.S. preferred compared to the strategy

preferred by first-generation (G1) Twi speakers. They found

that G2 Twi heritage speakers preferred the analytic over the

morphological strategy to express the notion of “smallness” in

heritage Twi, whereas the G1 Twi speakers exhibited the opposite

preference. The authors suggested that the complexity of linguistic

options for expressing diminutive meaning in Twi combined

with cross-linguistic influence at the level of preferences can

explain Twi heritage speakers’ preferences for the analytic over the

morphological strategy in heritage Twi (see also El Haimeur, 2019

for similar findings for diminutive formation in heritage Moroccan

Arabic in France).

Summarizing, Vanhaverbeke and Enghels’ (2021) analysis of the

Bangor Miami Corpus indicates that Spanish–English bilinguals

fromMiami resorted to the morphosyntactic strategies of their two

5 Analytic diminutives in Spanish-discourse in fact included poco and chin

both meaning “little” and chico and pequeño both meaning “small.”

6 It should be noted that Vanhaverbeke and Enghels (2021) adopted a

di�erent framework than the one adopted here to examine the pragmatic

force of diminutives in Spanish–English bilingualism. Moreover, and given

Miami’s unique Spanish-speaking context, bilinguals from Miami may not fit

the working definition of “heritage speakers.”
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respective languages to express diminutive meaning in bilingual

contexts. Moreover, and similar to other Spanish-speaking regions

in non-contact situations, the diminutive morpheme -ito/a is

the most productive morphological device in their Spanish-

discourse conveying “affective” pragmatic values. On the other

hand, Twi heritage speakers in the U.S. preferred the analytic

over the morphological strategy to express diminutive meaning

in their heritage language, while G1 Twi speakers preferred the

morphological strategy in this language. A possible explanation for

the preference of the morphological over the analytic strategy in

the Bangor Miami Corpus is the possibility that these bilinguals

were, more likely than not, exposed the morphological strategy

early in their language learning trajectory because diminutives are

a salient feature of child-directed speech. Twi heritage speakers in

the U.S., on the other hand, may experience a different language

learning trajectory (i.e., more English exposure during childhood)

compared to the Spanish heritage population and this could

explain the preference for the analytic strategy in heritage Twi,

although only experimental data has been reported for the Twi

heritage population in the U.S. The studies discussed in this section

provide important insights into diminutive formation in heritage

bilingualism, but the pragmatic force that heritage speakers may

convey through the use of the diminutive in everyday speech

remains unexplored territory. The present study aims to fill this gap

in the literature.

3 A framework to study the pragmatics
of the diminutive in heritage
bilingualism

Jurafsky’s (1996) universal structure for the

semantics/pragmatics of the diminutive is primarily based on

historical empirical evidence, that is, it does not concern the

everyday use of diminutives. While the pragmatic extensions of

the central sense “child” in this universal structure can be studied

independently for any language, a framework that can capture the

pragmatic force of the diminutive as a collective force deriving

from the speaker’s subjective evaluation of the entity in context

is desirable. I believe Reynoso’s (2001, 2005) framework offers a

promising approach to studying the pragmatic force that heritage

speakers wish to convey through the use of the diminutive in

everyday speech. It should be noted that Jurafsky’s (1996) proposal

for the semantics/pragmatics of the diminutive and Reynoso’s

framework to study the everyday use of the diminutive should

be conceived as two frameworks that can complement each

other, rather than two different frameworks examining the same

linguistic phenomenon.

In a study of Argentine, Andean, Peninsular and Mexican

Spanish, Reynoso (2001) found that historical events (i.e.,

colonization) and sociocultural norms motivate the presence or

absence of the diminutive in these Spanish-speaking regions.

In particular, Reynoso emphasized that some Spanish-speaking

regions, but not others, exploit diminutive morphology to

manifest sociocultural norms unique to a speech community (i.e.,

attenuating negative or positive events in life such as death or

fortune), which in turn leads to higher frequency of the diminutive

in these communities. Based on these observations, she developed

a framework to study the pragmatic force of the Spanish diminutive

across the Spanish-speaking regions included in her study. Reynoso

(2001) identified three pragmatic functions in her cross-dialectal

data, which together make a continuum ranging from an objective

to an extremely subjective conceptualization of the entity in

question, as illustrated in Table 1.7

At the objective end of the spectrum (+objective) in Table 1,

the speaker can apply a QUANTIFYING function that involves

almost no subjective evaluation of the entity in question, but rather

a purely objective evaluation where the use of the diminutive

refers to an entity’s tangible characteristics such as size and shape.

For example, in (2a) the diminutive form -ita is used to express

the dimensional characteristics of a physical object.8 Within the

QUANTIFYING function in Table 1, the speaker can further

“diminish” or “intensify/centralize” her evaluation by invoking a

certain degree of subjectivity. For instance, in (2b), the speaker

applies the diminutive form -ita to the lexical base cosa “thing” to

diminish the canonical meaning of “dinner.”

(2a) el chofer no sé por qué decidió estacionarse en la pura

orillita de un cerro (CESA004)

‘the driver, I don’t know why he decided to park right by the

edge-DIM of a hill’

(2b) Y la cena, pues cenan muy liviano, algo, cualquier

cosita (CESA016)

“As for dinner, well they eat very light, like, any-thing-

DIM really”

When the speaker applies the QUALIFYING function

in Table 1, s/he invokes a greater degree of subjectivity to

conceptualize the entity in question and assigns a positive

or negative pragmatic value to this evaluation. Importantly,

sociocultural norms play a crucial role in determining the

positive/negative pragmatic value of the speaker’s evaluation. For

example, grandparents and children are often conceived as family

members that deserve affection in Mexican culture (Reynoso,

2001), and other cultures as well. Thus, the use of the diminutive

is likely to express a positive value when referring to children or

grandparents as illustrated in (3a), but a negative value when the

speaker expresses despair or anger about other human beings (3b),

or any other entity in general.

(3a) Desde que se murieron mis abuelitos no regreso [a

México] (CESA013)

‘Since my grandparent-DIM.PL died I haven’t returned

[to Mexico]’

(3b) Conozco a una cubana, a una cubanita por ahí que no sé.

Nunca le he caído bien (CESA013)

7 Table 1 presents the pragmatic functions proposed in Reynoso’s (2001,

2005) framework, which was written in Spanish. The “labels” of the pragmatic

values in Table 1 are not the direct translations from Reynoso’s terms, but

they aim to capture the general conceptualization proposed in Reynoso’s

original work.

8 As a reminder, the examples used throughout this paper are examples

from the heritage population that concern us here, unless otherwise

indicated.
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TABLE 1 Pragmatic functions of the Spanish diminutive based on Reynoso (2001, 2005).

Macro-functions Sub-functions Pragmatic value

Quantifying function Minimizing force Represents the dimensional characteristics of the entity in question such as size or shape

+
O
b
je
ct
iv
e Diminishing force Represents a somewhat subjective evaluation by diminishing the dimensions of the entity

Intensifying force Represents a more elaborated subjective evaluation by intensifying/centralizing the

dimensional characteristics of the entity

Qualifying function Positive evaluation Represents the emotional tension that the speaker may apply to the entity in terms of

affection and/or childhood memories

Negative evaluation Represents the emotional tension that the speaker may apply to the entity in terms of

despair or disdain

Relational function Attenuation With this pragmatic value, the diminutive weakens the literal meaning of base form so

that its use is socio-culturally appropriate

+
Su

b
je
ct
iv
e Irony Reflects an extreme manipulation of the discourse narrative and implies a

speaker-interlocutor relationship

Respect Reflects a sympathetic relation with the interlocutor in terms of social issues pertaining to

morality, religion and labor

“I know a Cuban, a Cuban-DIM.FEM somewhere that I am

not sure (of what she thinks of me). I have never gotten along

with her”

At the other end of the spectrum in Table 1, the speaker can

apply the RELATIONAL function, which involves the maximum

degree of subjectivity by manipulating the discourse or expressing

respect toward entities that are highly respected in a speech

community such as religious figures like God or VirgenMary. With

this pragmatic function, the speaker establishes a relationship with

the interlocutor who must be able to decode the pragmatic force

of the diminutive; if the speaker believes the interlocutor cannot

decode this pragmatic force, s/he would not apply such force to

the diminutive in first place. Similar to the QUALIFYING function,

sociocultural norms play a crucial role in the RELATIONAL

function as illustrated in (4), where the interlocutor presumably

understands what woman-like behavior looks like.

(4) y jugaba allá a las muñecas y así. XY es muy diferente, es

másmujercita (CESA016)

“and she would play with dolls and things like that. XY [girl’s

name] is different, she is more woman-like-DIM”

Reynoso’s (2001) work revealed that speakers across all four

Spanish varieties included in her study applied the pragmatic

functions and their respective pragmatic values illustrated in

Table 1. Interestingly, the Andean and Mexican varieties, which

represent the mestizo population in Reynoso’s study, applied the

pragmatic functions that involve a more subjective evaluation more

frequently than the Peninsular and Argentine Spanish varieties.

Based on these results, Reynoso (2001, 2005) suggested that

sociocultural norms are particularly relevant for the use of the

diminutive in Mexican and Andean Spanish. More recent studies

have also adopted Reynoso’s framework to study the pragmatic

force of the Spanish diminutive in other Spanish-speaking regions

and have provided further support for this framework (Paredes

García, 2015; Słowik, 2017; Malaver and Paredes García, 2020).

Thus, I believe that Reynoso’s (2001, 2005) framework is

suitable for studying the pragmatic force that Spanish heritage

speakers wish to convey through the use of the diminutive in

their heritage language. In the next section, I provide some

empirical evidence indicating that Spanish heritage speakers

from Southern Arizona and their monolingual counterparts from

Mexicali, Mexico are language users of the Spanish variety spoken

in Northern Mexico. I further compare the use of the diminutive

in heritage Spanish to their monolingual counterparts in Mexicali

to tease out sociocultural norms unique to each speech community.

The next section presents the methodology of the present study.

4 Methodology: a sociolinguistic
perspective on heritage pragmatics

Considering that Spanish and English employ different

morphosyntactic strategies arising from different semantic senses

to express diminutive meaning as described above, this study

addresses the following research questions (RQs):

4.1 Research questions

RQ1: What is the relative frequency of the Spanish

morphological diminutive compared to its analytic

counterpart in the Spanish-discourse of Spanish heritage

speakers from Southern Arizona?

RQ2: What pragmatic force do heritage speakers from

Southern Arizona convey through the use of the

morphological diminutive in their Spanish-discourse

and how does it compare to their monolingual counterparts

from the same dialectal region?

RQ3: What role do sociocultural norms unique to the

heritage experience play in the everyday use of Spanish

diminutives in the Spanish-discourse of heritage speakers

from Southern Arizona?

4.2 The corpora

In this study, I analyze the use of Spanish diminutives in two

U.S.-Mexico border regions. The first data set is representative
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of a Spanish–English bilingual community in Southern Arizona,

U.S., provided in the Corpus del Español en el Sur de Arizona

(The CESA Corpus, Carvalho, 2012). The CESA Corpus is an on-

going research project directed by linguist Ana M. Carvalho and

aims at documenting and disseminating Spanish varieties spoken in

Arizona, U.S., which borders with the state of Sonora in Mexico. At

the time of the data collection, the CESA informants lived, worked

and/or studied in Tucson, Arizona, U.S, which has a population of

542,629 habitants, 42.17% of whom identify as Hispanic or Latino

(United States Census Bureau, 2020). According to the 2020 Census

data, 69.2% of Tucson’s habitants speak English at home and 26.1%

speak Spanish. Although English is the majority language spoken in

Tucson, Arizona, Spanish is well-represented across different social

domains in this bilingual community, including the church and

supermarkets (Jaramillo, 1995; Francom, 2012).

Currently, the CESA Corpus consists of 78 sociolinguistic

interviews of ∼1 h each. The sociolinguistic interviews archived

in this corpus were carried out by graduate and undergraduate

students, the researcher included, who were trained in conducting

a sociolinguistic interview following Labov (1972) protocol

(Bessett et al., 2024). In particular, informants were asked about

childhoodmemories, current social issues at their local community,

and questions about language use in their communities and

within their families, among other questions. The interviews

were conducted in Spanish, but informants were encouraged to

freely alternate between languages if they wished to. The CESA

informants provided demographic information about themselves

and their parents.

Only 49 of the existing 78 sociolinguistic interviews in the

CESA Corpus are included in the present study. The remaining

interviews were excluded because (i) informants were born or

raised in Mexico, (ii) the interview lacks informant’s language

background information, or (iii) the informant did not produce

any instances of the target token; two informants who were born

in Mexico but raised in the U.S. from childhood are included in the

49 total sample because their bilingual profile is not different from

that of informants born in the U.S. All the informants included in

the current sample were raised in Southern Arizona, mainly in the

cities of Tucson and Phoenix, and all of them lived in Tucson at

the time of the data collection. The CESA data set analyzed here

consists of∼305,542 words.

The second data set comprises 18 sociolinguistic interviews

of predominantly monolingual Spanish speakers from the city

of Mexicali, Baja California in Mexico, which borders with the

state of California in the U.S. side and the state of Sonora in

the Mexican side of the border. These sociolinguistic interviews

are provided in the Proyecto Para el Estudio Sociolingüístico del

Español de España y de América (PRESEEA, https://preseea.uah.

es/), a large research project coordinated by the University of

Alcalá in Spain. This project aims at documenting the speech of

Spanish speakers who live and work in urban settings across the

Spanish-speaking regions (Moreno-Fernández, 2005). Similar to

the CESA Corpus, the PRESEEA Corpus follows a sociolinguistic

interview protocol for data collection. The interviews analyzed

here include informants’ demographic information, including

sex, age, and level of education. These interviews are ∼40min

long and were conducted by a team of sociolinguists at the

Autonomous University of Baja California in Mexico. All the

informants lived and worked in the city of Mexicali in Mexico at

the time of the data collection. The Mexicali data set consists of

∼119,162 words.

Spanish speakers in these two U.S.-Mexico border regions are

representative language users of the Northern variety of Mexican

Spanish. For instance, Bessett (2015) analyzed the use of variable

copula estar “to be” (i.e., estar occurring in contexts where one

would normally expect the use of copula ser “to be”) in the Spanish-

discourse of heritage speakers from Southern Arizona compared to

variable copula estar in the speech of Spanish monolinguals from

the state of Sonora, Mexico. Bessett’s study revealed that Spanish

heritage speakers (or bilinguals in his terms) exhibited similar

usage patterns to their monolingual counterparts from the state

of Sonora, Mexico regarding the extension of variable estar: i.e.,

20.8% for heritage speakers from Southern Arizona vs. 16.2% for

monolinguals from Sonora, Mexico. Similarly, the implementation

of the diagraph “ch” as either an affricate [t
∫
] or a fricative [

∫
] is a

key phonetic feature of Northern Mexican Spanish (López Velarde

and Simonet, 2019), and Casillas (2012) found that Spanish heritage

speakers from Southern Arizona also produced this phonetic

variation in their Spanish-discourse. Finally, it is important to

mention that Spanish speakers from Baja California, Mexico have

positive attitudes about bilingualism and the U.S. culture in general

(Rábago et al., 2008). It is therefore fair to suggest that the

informants in the present study are language users of the same

Spanish variety.

4.3 informants

Bilingual informants from the CESA Corpus are 31 females

and 17 males ranging between the ages of 18 and 55 (M =

25.08; SD = 7.80), while those from the Mexicali corpus are 10

females and 8 males ranging from 21 to 68 (M = 46.11; SD

= 16.77) years old. Bilingual informants completed a bilingual

language profile (BLP) questionnaire adopted from Birdsong et al.

(2012). They reported acquiring both Spanish (M = 1.97; SD

= 1.56 years-old) and English (M = 3.57; SD = 2.01 years-

old) relatively early in life and assigned themselves overall high

proficiency in speaking, listening, reading and writing for both

Spanish (M = 4.61; SD = 0.01) and English (M = 4.45; SD =

0.01) as shown in Table 2. Most bilingual informants reported to

use both Spanish and English on a regular basis with friends,

family and at school/work (see Table 2). Furthermore, 41 of the

49 bilingual informants have a parent who was born in Mexico,

and most of them (n = 47) have visited Mexico at least once

and/or have close family in Mexico (n = 39). That is, Mexican

heritage is an important factor for this bilingual sample. And

thus, our bilingual sample is representative of heritage Spanish

speakers who were immersed in a bilingual experience from early

on in life and have high fluency in the heritage language (i.e.,

Valdés, 2005). While the Mexicali corpus does not provide data

on informants’ linguistic profiles, the interviews indicate that

these speakers are predominantly monolingual in Spanish (i.e.,

some informants explicitly state in the interviews that they only

speak Spanish).
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TABLE 2 Characteristics of 49 Spanish–English bilingual informants from the CESA Corpus.

M (SD) min–max

Age at interview (in years) 25 (7.73) 18–55

Onset age of exposure to Spanisha 1.97 (1.56) 1–6

Onset age of exposure to Englisha 3.57 (2.01) 1–7

Self-rated proficiency in Spanishb

Speaking 4.74 (1.05) 2–6

Listening 5.56 (0.70) 4–6

Reading 4.75 (1.12) 2–6

Writing 4.16 (1.16) 2–6

Overall self-rated proficiency in Spanish 4.61 (0.01)

Self-rated proficiency in Englishb

Speaking 5.61 (0.67) 3–6

Listening 5.84 (0.45) 4–6

Reading 5.65 (0.63) 3–6

Writing 5.40 (0.76) 4–6

Overall self-rated proficiency in English 4.45 (0.01)

Spanish language use in percentage per week

With friends 33.36 (27.65) 0–100

With family 61.38 (31.45) 0–100

At school/work 23.00 (18.60) 0–60

English language use in percentage per week

With friends 70.10 (23.52) 20–100

With family 40.95 (30.99) 0–100

At school/work 77.10 (19.04) 30–100

ain years starting at age 1; bout of 6= very good, averaged over speaking, listening, reading, and writing.

4.4 Data coding procedure

Every interview from the CESA and Mexicali corpora was

carefully analyzed for the target token, both audio and the written

text of the interviews were considered. Target tokens (diminutives)

were coded for the following parameters in both data sets:

(a) Diminutive suffix: -ito, -illo, -ín, -ico, -ete, -ejo, -uelo

(b) Allomorph of the -ito/amorpheme: -ito/a and -cito/a

(c) Word category: noun, verb, adjective, adverb or interjection

(d) Lexicalization: lexicalized form vs. pragmatic force

(e) Pragmatic force: the macro-pragmatic functions in Table 1

and their respective pragmatic values

(f) Semantic sense: child sense vs. small sense

Every diminutive token that conveyed a pragmatic force was

coded according to Reynoso’s (2001, 2005) framework in Table 1.

In the coding procedure, the macro-pragmatic functions in Table 1

were determined on the basis of the degree of subjectivity that the

speaker applied when using the diminutive in context. Speaker’s

intentions (i.e., what kind of pragmatic force is the speaker

conveying through the diminutive) further helped us determine

the sub-functions (pragmatic values) in Table 1. The researcher

carefully analyzed the context where the diminutive occurred to

determine the pragmatic force for each diminutive token in both

corpora. It is important to mention that the researcher is a language

user of Mexican Spanish and participated in the data collection of

the CESA Corpus while living in the community. Next, I provide

examples from the CESA Corpus to illustrate each of the pragmatic

values in Table 1.

Within the QUANTIFYING function in Table 1, which is more

objective than subjective, the speaker can “minimize,” “diminish,”

or “intensify/centralize” the pragmatic force of the diminutive in

a given context. For example, in (5a) the diminutive “minimizes”

the dimensional characteristics of the entity in question, whereas

in (5b) it “diminishes” the prototypical meaning of the referred

entity where palabritas implies “irrelevant words.” The speaker can

also intensify/centralize the prototypical meaning of a base form, as

illustrated in (5c) where the diminutive morpheme attaches to the

adjective exacto “exact” that expresses a precise measure or idea.

The diminutive in (5c), then, intensifies or centralizes the meaning

of the adjective exacto.

(5a) El dedo se le cortó y lo tenía colgando como por un

hilito (CESA021)

‘He cut his finger and it was hanging by a string-DIM’
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(5b) A ella nunca le hablo en inglés. Nunca, nada más

palabritas (CESA045)

I never speak English to her. Never, just little word-DIM.PL.

(5c) Así como lo tiene ella [el pelo], así exactito (CESA041)

‘the way she has it [the hair], like that exact-DIM’

Importantly, note that the speaker’s evaluation is maximally

objective in (5a), but it involves a degree of subjectivity in (5b)

and (5c) because the speaker deliberately chooses to diminish

or intensify the meaning of the base form, respectively. The

examples in (5), then, illustrate the QUANTIFYING function and

its respective pragmatic values in the coding system adopted here.

Unlike the QUANTIFYING function, the QUALIFYING

function in Table 1 involves a greater degree of subjectivity and can

trigger a positive or a negative value as illustrated in examples (6a)

and (6b), respectively.

(6a) Ay me encantaba ir a México porque era en el campo o

sea mis abuelitos eran campesinos

“I loved going to Mexico because it was in the countryside, I

mean, my grandparent-DIM-PL were peasants” (CESA009)

(6b) Usualmente la gente [risa] con los carritos más

feitos. . . son la gente más especial (CESA021)

“Usually, people who have ugly-DIM.PL car-DIM-PL. . . are

more especial”’

In a positive evaluation, the speaker applies the diminutive

to express affection toward something or someone as clearly

demonstrated in (6a). The example in (6b) further illustrates that

a subjective evaluation can also trigger a negative value, that is, the

speaker uses the diminutive forms carritos “car-DIM-PL” and feitos

“ugly-DIM.PL” in (6b) to express his/her annoyance about clients’

complaints. Similarly, a positive evaluation can also be conveyed

when referring to institutions that deserve respect or places that

trigger nostalgia as illustrated in (6c), where use of the possessive

pronoun mi “my” indicates that the speaker feels nostalgia toward

his/her hometown, which could in fact be much bigger than the

prototypical size of a small town.

(6c) Me acuerdo de mi pueblito porque así se veía (CESA036)

‘I remember my hometown-DIM because it looked just

like that’

In short, the examples in (6a)–(6c) illustrate how the

diminutive form can convey a positive or negative subjective

evaluation in the everyday speech of Spanish heritage speakers from

Southern Arizona.

The RELATIONAL function in Table 1 involves the maximum

degree of subjectivity, namely because this function conveys

pragmatic values that are socio-culturally sensitive in the sense that

some cultures are more likely to buffer positive or negative events

in society through the use of the diminutive (Reynoso, 2001, 2005;

Company, 2002). Another key feature of this pragmatic function

is the manipulation of discourse, that is, the speaker assumes that

the interlocutor is part of the speech community who will be able

to decode the pragmatic force assigned to the diminutive. For

instance, in (7a) the speaker applies the diminutive to attenuate

the speaker’s perception that s/he is becoming of age. The use

of the adjective vieja “old” instead of its diminutive form can be

interpreted as a face-threatening act, and so the speaker applied the

diminutive in (7a) to buffer the reality of becoming of age. In fact,

the interlocutor may very well compliment the speaker’s youth-

looking as a way of adhering to the community’s sociocultural

norms (i.e., in a society that privileges young-looking).

(7a) ya me estoy haciendo viejita (CESA018)

“I am getting old-DIM already”

(7b) Pues agarré una idea bien, bien suave. . . se me prendió el

foquito (CESA022)

“I had a very, very cool idea. I had an aha-DIM moment”

In (7b) the speaker uses the diminutive form to explain his/her

aha moment. The speaker further presumes that the interlocutor

will be able to decode this idiomatic expression. And thus, (7b)

is an example of the “irony” value in Table 1 because the speaker

engages the interlocutor in decoding the meaning of the diminutive

form. Reynoso’s (2001, 2005) study further revealed that speakers

can apply the diminutive to express respect for religious figures or

events (i.e., Diosito “God-DIM”), but there are no instances of this

pragmatic value in either the CESA or the Mexicali corpora.

In order to test RQ1 in the CESA Corpus, I further analyzed

all 49 sociolinguistic interviews for the use of the adjectives

pequeño and chico “little/small.” Moreover, recall that Jurafsky

(1996) proposed that morphological diminutives arise from the

sense “child,” whereas the meaning of analytic diminutives stems

from the sense “small.” Therefore, I also explored the pragmatic

dimensions that the analytic forms pequeño and chico may convey

in their diminutive form (i.e., chiquito/a). And thus, the parameter

“semantic sense” above refers to whether the use of the diminutive

morpheme -ito/a attached to the adjectives pequeño and chico

denotes the tangible characteristics of the entity in question (“size

sense”) or conveys the speaker’s subjective perception of age and/or

childhood experience (“child sense”).

A final note is in order to highlight the fact that some instances

of the diminutive morpheme -ito/a do not convey a pragmatic

force in the speech of heritage speakers or their monolingual

counterparts. In other words, there are some lexicalized tokens of

the diminutive in both data sets. Any instance of the diminutive

that does not convey a pragmatic value was excluded from further

analysis. Excluded tokens are food labels (8a) and continuous

repetitions of a particular diminutive form (8b); in (8b), for

example, the speaker used the diminutive form pueblito “town-

DIM” early in the interview and throughout the interview when

referring to the place where s/he was born.

(8a) Las alitas, me encantan las alitas (CESA031)

‘Wings, I love wings’

(8b) Yo nací: en un pueblito que se llama Morenci

Arizona (CESA036)

‘I was born in a town-DM called Morenci Arizona’

In the Supplementary material that go along with this paper,

the reader has access to the entire data sets where s/he can see

the pragmatic value assigned to each target token in both corpora

as well as all instances of the analytics pequeño and chico in the

CESA Corpus.
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4.5 Analysis

As shown in Table 1, speakers’ choice of the diminutive involves

a continuum ranging from an objective to a subjective evaluation

with three categories: a quantifying, a qualifying and a relational

function. Multinomial logistic regression is then well-suited as

an analytical tool to explore speakers’ use of the diminutive

morpheme -ito/a in everyday speech. This statistical tool tests the

probability or risk of being in a given category or level compared

to other categories (Hilbe, 2009). Similar to logistic regression

with a binary dependent variable, multinomial regression relies

on log-odds ratios of the predictor variables for interpretation,

providing direct analysis of a choice between two values of

the dependent variable (Rosemeyer and Enrique-Arias, 2016;

Fahy et al., 2021). Importantly, multinomial regression specifies

one level of the dependent variable as the reference value (the

baseline), and thus a fitted model “calculates the log odds of the

other levels of the dependent variable relative to this reference

value” (Fahy et al., 2021, p. 205). In multinomial regression,

the independence of irrelevant alternatives (IIA) assumption

states that characteristics of one particular choice alternative

do not impact the relative probabilities of choosing other

alternatives, and can be tested employing the Hausman-McFadden

test (Hilbe, 2009).

For the purpose of the present study, multinomial regressions

were carried out using the multinom() function within the “nnet”

R package (Ripley and Venables, 2023) in the statistical software

application R (R Core Team, 2021). Since the “nnet” package does

not provide built-in tests for the Hausman-McFadden test, I tested

the IIA assumption using the mlogit package for R (Croissant,

2020). Following Hilbe (2009) suggestion, I checked the IIA by

estimating the full model and then fitting a model reduced by a

level (category) and employing the Hausman-McFadden test of

IIA. As mentioned above, this study probes speakers’ objective vs.

subjective use of the diminutive, and so I tested the IIA assumption

for the quanti(fying) and the quali(fying) subset of alternatives. The

Hausman-McFadden test indicated that there is no violation of the

IIA assumption for this subset of alternatives [χ2(3) = 0.068, p

= 0.995].

Since the IIA is valid, I fitted a multinomial regression using the

multinom() function to analyze speakers’ use of the quanti(fying),

quali(fying), and rela(tional) functions, which represent the

dependent variable. In this model, the quanti(fying) function

served as the reference value because this particular function

expresses speaker’s more objective use of the diminutive, and so

speakers’ more subjective use of the diminutive are compared

against a more objective use. In other words, the model will identify

the log-odds ratios of using the quali(fying) function over the

quanti(fying) function and of using the rela(tional) function over

the quanti(fying) function, based on the influence of the predictor

variables. Corpus (heritage vs. monolingual) and informants’ sex

(female vs. male) are the predictor variables. In building this

first model, I ran an “intercept-only model” (a model with no

predictors) and then fitted a model for the predictors. The fitted

model was significantly different from the intercept-only model

[χ2(4) = 21.13, p = 000; AICfinalmodel = 1526.66; AICnullmodel

= 1539.79], which confirmed that the final model is more

parsimonious. I checked variance inflation factors (VIFs) for corpus

= 1.35 and sex = 1.73, which confirmed that these predictors

are not correlated. For a better interpretation of the model’s

coefficients, coefficients were transformed into probabilities using

the package “effects” within R (Fox et al., 2019).

I ran a second multinomial regression using the multinom()

function to explore whether Spanish proficiency modulates

heritage speakers’ use of the diminutive. For this second model,

Spanish proficiency was coded for “mid” and “high” proficiency

based on informants’ self-reported proficiency in the bilingual

language profile (BLP) questionnaire reported in Table 2. In

this questionnaire, bilingual informants were asked to self-rate

their Spanish proficiency on a scale of 0 to 6 for speaking,

listening, reading, and writing. The ratings in Table 2 indicate that

informants’ overall Spanish proficiency across these four language

skills ranged from 3.25 to 6 points. Consequently, informants who

scored 5 and above for Spanish proficiency in the BLP (n= 25) were

classified as the “high” proficiency group, and those who scored

below 5 average points (n= 24) were classified as “mid” proficiency

groups. Similar to the first model, this second model included

speakers’ use of the quanti(fying), quali(fying), and rela(tional)

functions in Table 1 as the dependent variable, with quanti(fying)

as the baseline. Spanish proficiency is the predictor variable. The

same statistical tools used in the first model were applied to the

secondmodel to test the IIA assumption of multinomial regression.

The Hausman-McFadden test indicated that there is no violation of

the IIA assumption for the subset of alternatives [χ2(2)=−4304.3,

p= 1].

In building this second model, I first ran a model with no

predictors and then fitted a model with Spanish proficiency as a

predictor. The fitted model was not significantly different from

the intercept-only model [χ2(2) = 1.83, p = 0.40; AICfinalmodel

= 1106.38; AICnullmodel = 1104.21]. The data files and the scripts

used for these analyses are available at Open Science Framework

(OSF: https://osf.io/m5gu8/).

5 Findings

The analysis revealed a total of 946 diminutive tokens in the

Spanish-discourse of heritage speakers from Southern Arizona and

a total of 369 diminutive tokens in the Mexicali corpus. While the

diminutive suffixes -illo/a (n= 12) and -ín (n= 1) were observed in

the Mexicali corpus in addition to -ito/a, only the morpheme -ito/a

was observed in the speech of heritage speakers. All diminutive

tokens were further classified into their word category as reported

in Table 3 for both corpora.

As we can see in Table 3, diminutive morphology is well-

represented across nouns, adjectives, and adverbs in both corpora.

Recall that the diminutive morpheme -ito/a has two allomorphs in

Spanish, namely -ito/a and -cito/a. There are 20 instances of the

-cito/a allomorph in the CESA Corpus, and one of these tokens

appeared with the unexpected word class, that is, the lexical base

banco “stool” would normally take the -ito/a allomorph, and not

-cito/a as applied in (9). As for the Mexicali corpus, there are

26 instances of the -cito/a allomorph, and all occurred with the

expected word class.
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TABLE 3 Overall frequency of Spanish diminutives in the CESA Corpus

and the Mexicali Corpus by word category.

Word
category

CESA corpus Mexicali corpus

Nouns 287 (30.34%) 163 (44.17%)

Adjectives 322 (34.04%) 76 (20.60%)

Adverbs 336 (35.52%) 130 (35.23%)

Proper names 1 (0.10%) 0 (0.00%)

Total 946 369

(9) Cuando yo lavo los trastes, ella agarra su banquecito y me

ayuda (CESA006)

‘When I wash the dishes, she gets her stool-DIM and helps me’

Interestingly, one bilingual informant also applied the

diminutive morpheme -ito/a to English-origin words as illustrated

in (10).

(10a) Y luego me agarré un Jeepesito, un nineteen

ninety (CESA031)

“And then I bought a Jeep-DIM, a nineteen ninety”

(10b) Un muchacho que se pone unos shortsitos así y que

anda enseñando el cuerpo

“A guy who wears some short-DIM-PL like that and is

showing off his body” (CESA031)

As mentioned in the previous section, there are some

diminutive tokens that do not convey a pragmatic force in the

data sets analyzed here. These include food labels, continuous

repetitions of a diminutive form, and proper names for a total of

29 tokens in the CESA Corpus and 3 tokens in the Mexicali corpus,

all excluded from further analysis. In addition, a careful analysis of

the adverb ahorita and its variant horita “now-DIM” indicates that

this diminutive form encodes primarily the meaning “at the present

moment” in both corpora as illustrated in following examples.

(11a) De hecho ahorita estoy hablandomejor que hace unmes

porque he estado en una clase de español (CESA047)

‘In fact, right now-DIM I am speaking better than I did a

month ago because I have been in a Spanish class’

(11b) Y ahorita apenas acabo de ver que están haciendo el

tren (MXLI_H22_015)

‘And right now-DIM I saw that they are building the train’

According to Reynoso (2001) and Malaver and Paredes García

(2020), when attached to the adverb ahora “now,” the diminutive

form -ito/a augments the immediateness of the event being

described or narrated. In Reynoso’s (2001, 2005) framework

adopted here, the “immediateness” pragmatic force of ahorita falls

within the intensifying/centralizing value of the QUANTIFYING

function in Table 1. However, Reynoso (2001) also noted that

ahorita seems to be losing its intensifying force inMexican Spanish,

and she suggested that the duplication of the diminutive (i.e.,

ahoritita “now-DIM”) can serve as a testing ground to tease

out whether ahorita conveys a pragmatic force or functions as

a lexicalized form; duplication would presumably express the

intensifying force of the diminutive. Indeed, ahorita is a very

frequent form in the corpora analyzed here (248 tokens in the CESA

Corpus and 106 in the Mexicali corpus), but there are no instances

of diminutive duplication with ahorita in either corpora. In other

words, we cannot carry out Reynoso’s duplication test to delimit the

pragmatic force of ahorita “now-DIM” in the data sets that concern

us here. And thus, ahorita and its variant horitawere excluded from

further analysis in the present study.

The final data sets examined for the pragmatic force that

heritage speakers and their monolingual counterparts wish to

convey through the use of the diminutive consists of 669 diminutive

tokens in the CESA Corpus (n = 49 informants) and 260

tokens in the Mexicali corpus (17 informants, one of the 18

informants in the initial data set produced lexicalized forms only).

Of the 669 total diminutive tokens in the CESA Corpus, 57.55%

(385) were produced by female bilingual informants and 42.45%

(284) by male bilingual informants; similarly, 56.15% (146) were

produced by female and 43.85% (114) by male informants in the

Mexicali corpus.

Table 4 reports the relative frequencies of the macro-functions

and their respective pragmatic values found in the heritage corpus

and the monolingual corpus.

The analysis revealed that heritage speakers and their

monolingual counterparts employed most of the pragmatic

values reported in Table 1; the “respect” pragmatic value is

the only missing value in both corpora. In particular, the

quantifying function represents 57.40% (384/669) of the heritage

corpus and 66.92% (174/260) of the monolingual corpus.

Within this function, the “minimizing force,” which involves an

objective evaluation, is well-represented in the heritage corpus

(25.78%) but is more prevalent in the monolingual corpus

(46.55%). Similarly, the “intensifying force,” which centralizes the

dimensional characteristics of the referred entity by invoking

a certain degree of subjectivity from the speaker’s perspective,

is the most prevalent pragmatic force with a 71.09% (273/384)

rate in the heritage corpus and a 49.43% (86/174) rate in the

monolingual corpus. On the other hand, the “diminishing force”

is relatively infrequent in both corpora (3.13% in the heritage

corpus and 4.02% in the monolingual corpus). It should be noted,

however, that several diminutive forms are very frequent in the

quantifying function; for instance, there are 137 tokens of the

adverb poquito/a “little,” 28 tokens of the adverb cerquita(s) “near-

DIM” and 17 tokens of adjective chiquito/a “small-DIM,” which

together represent 66.66% (182/273) of the total tokens in the

“intensifying force” within the quantifying function in the heritage

corpus as illustrated in Table 4.

The qualifying function in Table 4 represents 38.27%

(256/669) of the heritage corpus and 25.78% (67/260) of the

monolingual corpus. Within this function, a “positive evaluation”

is overwhelmingly preferred (96.87%) over a “negative evaluation”

(3.13%) in the heritage corpus and a similar pattern is observed

in the monolingual corpus. The relative frequencies of the

“positive evaluation” in Table 4 include 50 tokens of the diminutive

form abuelito/as “grandparent-DIM” and 114 tokens of the

diminutive chiquito/a “small-DIM,” which together represent

66.12% (164/248) of this pragmatic value within the qualifying
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TABLE 4 Percentages of pragmatic functions of the Spanish diminutive in the CESA Corpus and the Mexicali corpus.

Macro-functions Sub-functions CESA Corpus Mexicali Corpus

Quantifying function Minimizing force 99 (25.78%) 81 (46.55%)

Diminishing force 12 (3.13%) 7 (4.02%)

Intensifying force 273 (71.09%) 86 (49.43%)

Total 384/669

(57.40%)

174/260

(66.92%)

Qualifying function Positive evaluation 248 (96.87%) 63 (94.03%)

Negative evaluation 8 (3.13%) 4 (5.97%)

Total 256/669

(38.27%)

67/260

(25.78%)

Relational function Attenuation 23 (79.32%) 17 (89.47%)

Irony 6 (20.68%) 2 (10.53%)

Respect 0 (0.00%) 0 (0.00%)

Total 29/669

(4.33%)

19/260

(7.30%)

function in the heritage corpus as illustrated in Table 4. Paredes

García (2015) pointed out that “negative evaluations” within the

qualifying function are relatively infrequent in sociolinguistic

interviews because the interviewee may not feel comfortable

sharing “negative evaluations” with the interviewer because they

may not know each other.

Finally, the relational function, which involves the maximum

degree of subjectivity from the speaker’s perspective, represents

only 4.33% (29/669) of the heritage corpus and 7.30% (19/260) of

the monolingual corpus. Within this function, the “attenuating”

force is more frequent than the “irony” force in both corpora.

By employing the “attenuating” force, the speaker aims to

buffer the literal meaning of the base form to be socio-

culturally appropriate/acceptable.

In order to draw statistical inference on the use of the

diminutive across heritage speakers and their monolingual

counterparts as per RQ2, I ran a multinomial logistic regression

as described in the Analysis section of this paper. The fitted

model identified the log-odds ratios of using the quali(fying)

function over the quanti(fying) function and of using the

rela(tional) function over the quanti(fying) function, based on the

influence of the predictor variables. The “sign” and “magnitude”

of the model coefficients indicate the direction and relative size,

respectively, of the influence of a particular predictor variable on

the dependent variable.

Table 5 reports the multinomial regression model coefficients

for the corpus (heritage vs. monolingual) and informants’ sex

(female vs. male) predictors, where the quanti(fying) value is the

baseline. In this model, the intercept log odds indicate that the

probability of using the qualifying function over the quantifying

function decreases by 0.30 (SE = 0.09) in the overall data set,

which is a statistically significant decrease according to a z-test

at p < 0.05 significance level. Similarly, the probability of using

the relational function over the quantifying function decreases

by 2.82 (SE = 0.25), which is also statistically significant as

illustrated in Table 5. In other words, heritage speakers and

their monolingual counterparts are significantly more likely to

use a quantifying function over the relational or the qualifying

function when employing the diminutive morpheme -ito/a in their

everyday speech.

As for the predictors, the log-odds ratios (coefficient estimates)

of the qualifying function occurring in place of the quantifying

function (the baseline) decreased by 0.54 (SE = 0.16) in the

monolingual corpus relative to the heritage corpus, a compassion

that is statistically significant. On the other hand, the log-

odds ratios of the relational function occurring in place of

the quantifying function increased by 0.36 (SE = 0.30) in the

monolingual corpus relative to the heritage corpus, a comparison

that is not statistically significant as shown in Table 5. In other

words, compared to the baseline value, heritage speakers are

significantly more likely to apply a more subjective use of the

diminutive (the qualifying function) relative to their monolingual

counterparts, whereas monolingual speakers are more likely

to apply a more objective use of the diminutive relative to

their heritage counterparts, although this last comparison is not

statistically significant as shown in Table 5. Figure 1 provides a

visual illustration of these findings via predicted probabilities. In

the next section, I explain the implications of this particular finding

in relation to RQ2 of this paper.

As for informants’ sex, the log-odds ratios of the qualifying

function occurring in place of the quantifying function (the

baseline) decreased by 0.24 (SE = 0.14) for male informants

relative to female informants, a compassion that is not statistically

significant, p = 0.09. On the other hand, the log-odds ratios of the

relational function occurring in place of the quantifying function

increased by 0.48 (SE= 0.30) for male informants relative to female

informants, a comparison that is not statistically significant either,

p = 0.11. In other words, informants’ sex did not play a role in

determining speakers’ selection of the diminutive morpheme -ito/a

in their everyday speech.

As pointed out in the previous section, I ran a second

multinomial model to explore whether Spanish proficiency

modulates heritage speakers’ selection of the diminutive morpheme

-ito/a in their Spanish-discourse. Bilingual informants were divided
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TABLE 5 Summary of multinomial logistic regression model for speakers’ subjective evaluations of the diminutive morpheme -ito/a.

Qualifying vs. quanti(fying) Relational vs. quanti(fying)

Predictors β SE p β SE p

(Intercept) −0.30 0.09 0.00∗∗∗ −2.82 0.25 0.00∗∗∗

Corpus(MXL) −0.54 0.16 0.00∗∗∗ 0.36 0.30 0.23

Sex(m) −0.24 0.14 0.09 0.48 0.30 0.11

MXL, monolingual corpus; m; male; β , coefficients; SE, standard error; ∗∗∗p < 0.01.

FIGURE 1

Corpus e�ect plot for predicted probabilities across the macro-functions quanti(fying), quali(fying) and rela(tional).

into “mid” and “high” proficiency based on their self-reported

Spanish proficiency in the BLP questionnaire. Table 6 reports the

coefficients for this second model. In this model, which includes

the heritage speakers’ data only, the log-odds ratios (coefficient

estimates) of the qualifying function occurring in place of the

quantifying function (the baseline) increased by 0.11 (SE =

0.16) for the “mid” proficiency group, a compassion that is not

statistically significant, p = 0.49. On the other hand, the log-

odds ratios of the relational function occurring in place of the

quantifying function decreased by 0.45 (SE = 0.44) for the “mid”

proficiency group, a comparison that is not statistically significant

either, p= 0.31. In fact, it should also be noted that the fitted model

was not significantly different from the intercept-only model. The

analysis, then, indicated that, regardless of their proficiency in

Spanish, heritage speakers apply a similar degree of subjectivity

when using the diminutive morpheme -ito/a in their Spanish-

discourse.

A final note on the use of the analytic forms pequeño/a and

chico/a is in order here. In particular, there are 33 instances of

pequeño/as and 52 instances of chico/as in the heritage corpus, and

61.17% (52/85) of these expresses speakers’ perception of age in

relation to childhood experiences as illustrated in (12), and the

remaining 38.83% refers to size or quantity of the referent.

(12a) So era casi igual como cuando yo estaba

chica (CESA001)

‘So it was almost the same when I was little-FEM’

(12b) Me acuerdo que cuando estábamos pequeñas teníamos

un Nintendo (CESA016)

‘I remember that when we were small-FEM we had

a Nintendo’

Interestingly, the analysis further revealed that the diminutive

counterpart (i.e., chiquito/as) of the analytic “chico” represents

26.15% (175/669) of the heritage corpus, and 67.42% (118/175)

of these diminutive forms express the sense “child” as illustrated

in (13a); the remaining 57 instances (or 32.58%) of the

diminutive form chiquito/as refers to the referent’s size or

shape. There are only two instances of the diminutive form

pequeñito/a in the heritage corpus and both refer to size

or shape. On the contrary, the diminutive form chiquito/as

represents only 7.30% (19/260) of the monolingual corpus,

and 68.42% (13/19) of these expresses the sense “child” as

illustrated in (13b); there are no tokens of the pequeñito/as

form in the monolingual corpus. In short, the diminutive

form chiquito/a is more prevalent in the speech of heritage

speakers relative to their monolingual counterparts from the same

dialectal region.

(13a) Cuando estaba chiquita era un [sic] tradición de ir a

México (CESA023)

‘When I was mall-DIM it was a tradition to go to Mexico’

(13b) Nunca me han gustado [las películas de terror] de

chiquitame dan pánico
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TABLE 6 Summary of multinomial logistic regression model for Spanish proficiency in modulating heritage speaker’s use of the diminutive morpheme

-ito/a.

Qualifying vs. quanti(fying) Relational vs. quanti(fying)

Predictors β SE p β SE p

(Intercept) −0.44 0.10 0.00∗∗∗ −2.45 0.22 0.00∗∗∗

Prof(mid) 0.11 0.16 0.49 −0.45 0.44 0.31

0.31 Prof(mid), mid Spanish proficiency; β, coefficients; SE, standard error. ∗∗∗p<0.01.

‘I have never liked them [horror movies], never since I was

little-DIM (MXLI_M21_050)

Summarizing, the study revealed that the diminutive

morpheme -ito/a is a productive morphological device is the

Spanish-discourse of Spanish heritage speakers from Southern

Arizona, whereas its analytic counterparts pequeño and chico

are relatively infrequent in the everyday speech of this heritage

community. The analysis further showed that the diminutive is a

polysemous category conveying an array of pragmatic forces in

the Spanish-discourse of heritage speakers and their monolingual

counterparts from the same dialectal region. In particular, heritage

speakers are significantly more likely to apply a more subjective

use of the diminutive involving positive attitudes toward family

members and/or childhood experiences. This positive perception

is evident in the use of the diminutive form chiquito/a whose

semantic core is the sense “child.” In the next section, I provide a

possible interpretation of the results and their implications for the

study of diminutives in heritage bilingualism.

6 Discussion

In this paper, I highlighted that the Spanish language employs

a morphological strategy to express diminutive meaning, whereas

English prefers an analytic strategy. Following Jurafsky’s (1996)

universal structure of the semantics/pragmatics of the diminutive,

I further emphasized that different semantic senses mediate

these morphosyntactic strategies: the morphological strategy is

semantically and pragmatically linked to the concept “child,”

whereas the sense “small” is the semantic/pragmatic source of

the analytic strategy. Importantly, only the concept “child,” but

not “small,” can trigger pragmatic values such as “affection” and

“sympathy” as extensions of the diminutive as a marker of speech

by, about, to, or with some relation to children. Given these cross-

linguistic differences, the present study examined how Spanish

heritage speakers from Southern Arizona, U.S. express diminutive

meaning in their Spanish-discourse.

In particular, the current study examined the relative

frequency of the morphological diminutive (i.e., -ito/a, or other

suffixes) compared to its analytic counterparts pequeño and

chico “little/small” in the Spanish-discourse of heritage speakers

(RQ1). Excluding lexicalized items, heritage speakers produced

669 morphological diminutives conveying an array of pragmatic

forces and 85 analytic forms (pequeño and chico “small”) expressing

speakers’ perceptions of an entity’s size and/or age. As per RQ1,

then, the results revealed that the diminutive morpheme -ito/a

is a productive morphological device in the everyday speech of

Spanish heritage speakers from Southern Arizona. For example, the

relative frequency of the diminutive -ito/a in the heritage corpus

yielded similar frequencies across all the grammatical categories

attested in the monolingual corpus (see Table 3). Interestingly,

heritage speakers produced only the diminutive morpheme -

ito/a, whereas other diminutive suffixes were observed in the

speech of their monolingual counterparts from the same dialectal

region. Moreover, the morphological diminutive chiquito/a, which

is the counterpart of the analytic form chico, represents 26.15%

(175/669) of the heritage corpus, and 67.42% (118/175) of

these diminutive forms express the sense “child.” In short, the

results indicated that Spanish heritage speakers overwhelmingly

preferred the morphological strategy over its analytic counterpart

in their Spanish-discourse.

RQ2 further explored the pragmatic force of the morphological

diminutive in the Spanish-discourse of heritage speakers from

Southern Arizona compared to their monolingual counterparts

from the same dialectal region. In order to address this question,

I followed Reynoso’s (2001, 2005) framework in which speakers

can employ a pragmatic force ranging from an objective to

a subjective evaluation of the entity in question. The analysis

revealed that heritage speakers and their monolingual counterparts

applied most the pragmatic values attested in Reynoso’s (2001)

cross-dialectal study of the Spanish diminutive. As we can see

in Table 4, the analysis indicated that these groups exhibited

a similar distribution of the diminutive morpheme -ito/a in

their everyday speech. First, the quantifying function in Table 1

includes the notion of “smallness,” which is often taken to

represent the prototypical meaning of the diminutive in Spanish

(Eddington, 2017). The present analysis then suggests that Spanish

heritage speakers from Southern Arizona maintain the prototypical

meaning of the Spanish diminutive in their heritage language—

though their everyday use of this prototypical meaning is less

frequent compared to their monolingual counterparts (i.e., 25.78%

vs. 46.55%, respectively). In this sense, heritage speakers maintain

the semantics/pragmatics of the Spanish diminutive morpheme

-ito/a, but the heritage experience triggers a greater degree of

subjectivity in relation to family members and/or childhood

experiences as I explain next.

In particular, a multinomial logistic regression revealed that

heritage speakers are significantly more likely to apply a more

subjective use of the diminutive (i.e., more likely to apply

the qualifying function compared to the quantifying function)

compared to their monolingual counterparts. As we can see in

Table 1, the qualifying function involves a positive or a negative

evaluation. The analysis showed that heritage speakers conveyed

a positive rather than a negative evaluation through the use

of the diminutive morpheme -ito/a. In particular, within the
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qualifying function, heritage speakers employed the morpheme -

ito/a primarily to convey affection or endearment toward family

members, including grandparents, siblings, cousins, and nephews

and nieces. Moreover, heritage speakers applied the diminutive

morpheme -ito/a to retrieve childhood experiences through the use

of the diminutive form chiquito/a. These findings support Jurafsky’s

(1996) claim that morphological diminutives arise from the central

sense “child,” which can in turn trigger pragmatic values such as

“affection” and “sympathy.” In other words, the present analysis

suggests that the concept “child” motivates the everyday use of the

diminutive morpheme -ito/a in the Spanish-discourse of heritage

speakers as a marker of speech by, about, to, or with some relation

to children.

In terms of speakers’ sex (gender), there is no statistical

significance between male and female speakers, suggesting that

both groups exhibited similar distributions of the diminutive

morpheme -ito/a across the objective-subjective continuum in

Table 1. A second multinomial regression further showed that

Spanish proficiency did not modulate heritage speakers’ degree of

subjectivity applied in using the diminutive morpheme -ito/a in

their everyday speech.

The third RQ further explored the role of the diminutive

morpheme -ito/a in promoting cultural meaning related to the

heritage experience in the Spanish-discourse of heritage speakers

from Southern Arizona. In Reynoso’s (2001, 2005) framework,

sociocultural norms can exert the degree of subjectivity that

speakers employ through the use of the diminutive. Reynoso

further suggested that the relational function, which involves the

maximum degree of subjectivity, is the pragmatic function that best

captures how speakers manifest sociocultural norms unique to a

speech community. In fact, the relational function occurred at a

21.28% (792/3,271) rate in Reynoso’s corpus of Mexican Spanish,

and the use of the diminutive manifested sociocultural norms

linked to speakers’ Mexican identity and culture. However, the

reader may recall that the relational function is relatively infrequent

in both the heritage (4.33%) and the monolingual (7.30%) corpora

analyzed here. Instead, heritage speakers invoked a maximum

degree of subjectivity to convey affection toward their family

members and to retrieve childhood memories through the use of

the diminutive morpheme -ito/a, two crucial factors in heritage

language learning (Carreira and Kagan, 2011; Leeman, 2015; Xiao-

Desai, 2019; Dubinina, 2021). Although more research is needed

in terms of the linguistic forms that encode cultural meaning

in heritage languages (see Park, 2008 for heritage Korean in the

U.S.), the present analysis suggests that the diminutive morpheme

-ito/a can be a promoter of cultural meaning in the heritage

community studied here. The fact that the morpheme -ito/a is the

only diminutive suffix observed in this speech community supports

this suggestion.

While we do not have data from the kind of input that the

heritage population studied here received during child language

learning, child studies indicate that the diminutive morpheme -

ito/a is the most productive form used by parents and their children

in child-directed speech (Melzi and King, 2003; Marrero et al.,

2007). Since most of the heritage speakers in the present study

experienced a period of Spanish monolingual learning in the first

years of life (see Table 2), it is likely that they were primarily

exposed to the diminutive morpheme -ito/a during childhood. If

so, sociocultural meaning linked to the heritage experience (i.e.,

how to interact with their Spanish-speaking grandparents and

other relatives) was further instilled during the process of being

socialized in the heritage language, and continued to expand in a

bilingual context. It followed that the diminutive morpheme -ito/a

eventually became the community norm in this speech community

to the point that these language users did not adopt other

diminutive suffixes to express diminutive meaning in their heritage

language, even when they are exposed to other diminutive suffixes

through interactions with monolingual speakers from Mexico

because of the constant flow of people between Arizona and the

Mexican state of Sonora. In this sense, the diminutive morpheme

-ito/a maintains its core semantic sense “child,” but its everyday

use (or its pragmatic dimensions) has been conventionalized in

this speech community to convey primarily speakers’ subjective

perceptions about their heritage language experience, which

includes their Mexican heritage and growing up bilingual

(Leeman, 2015).

In this study, heritage speakers from Southern Arizona

employed the diminutive morpheme -ito/a in their Spanish-

discourse to convey affection toward their family members.

However, it should be noted that Aaron (2015) showed that

Spanish–English bilinguals from New Mexico were more likely

to use English-origin kinship terms such as grandma and daddy

in their Spanish-discourse instead of the Spanish equivalents of

these kinship terms (i.e., abuelito/a).9 Aaron further suggested that

English-origin kinship terms “serve specific, locally determined

discourse functions that have been conventionalized within

this community” (p. 476). Aaron’s study and the present

study suggest that bilingual communities in the U.S. may

employ different linguistic strategies to manifest community

norms linked to the heritage (bilingual) experience. Moreover,

Vanhaverbeke and Enghels’ (2021) analysis of the Bangor

Miami Corpus showed that Spanish–English bilinguals from

Miami produced other diminutive suffixes in addition to the

diminutive morpheme -ito/a, which is the only form observed

in the heritage corpus in the present study. Finally, Kpogo

et al. (2023) experimental study indicated that Twi heritage

speakers in the U.S. exhibited different morphosyntactic strategies

to express diminutive meaning compared to first generation

Twi speakers.

These studies highlight the importance of studying diminutive

formation and the semantic/pragmatic dimensions of the

diminutive in heritage bilingualism as well as how heritage

speakers encode and generate sociocultural meaning in their

heritage languages. Future studies can adopt a similar framework

to the one developed here to explore whether the concept “child”

is the core sense of the diminutive in other heritage communities

and the pragmatic (or illocutionary) force that these communities

assign to the diminutive morpheme in their everyday speech. This

line of research could shed new light on the diversity of pragmatic

norms in heritage bilingualism, including speech acts (Pinto and

Raschio, 2007; Elias, 2015; Bar On and Meir, 2022; Avramenko and

Meir, 2023) and discourse/pragmatic markers (Park, 2008; Kern,

2014, 2017).

9 I thank Annie Beatty-Martínez for pointing this out to me.
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7 Conclusion

The present study examined the morphosyntactic strategies

that Spanish heritage speakers from Southern Arizona employ to

express diminutive meaning in their heritage language as well as the

pragmatic force that these language users convey through the use of

the diminutive morpheme -ito/a in their everyday speech. Heritage

speakers overwhelmingly preferred themorphological strategy (i.e.,

the morpheme -ito/a) over its analytic counterpart, and the sense

“child” motivated the morphological diminutive in their Spanish-

discourse. This particular finding supports Jurafsky’s (1996) claim

that morphological diminutives arise from the sense “child.” In

addition to its prototypical meaning (i.e., the notion of “smallness”),

the diminutive morpheme -ito/a conveyed an array of pragmatic

values in the everyday speech of Spanish heritage speakers and

their monolingual counterparts from the same dialectal region,

but the statistical analysis revealed that heritage speakers are

significantly more likely to apply the diminutive morpheme -ito/a

to convey positive attitudes toward their family members and to

talk about their childhood experiences/memories. This particular

finding was interpreted to indicate that the diminutive morpheme

-ito/a is a promoter of cultural meaning in the Spanish-discourse

of heritage speakers from Southern Arizona, U.S. Nevertheless, I

should also highlight the fact that the diminutive morpheme -ito/a

has been used to mark social marginality in some high schools

across California where the diminutive form “oaxaquita” conveys a

derogatory connotation when referring to people from theMexican

state of Oaxaca (Esquivel, 2012). This again stresses the nuances of

the diminutivemorpheme -ito/a and the need to study its pragmatic

dimensions across bilingual communities in the U.S.
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Beyond age: exploring ultimate 
attainment in heritage speakers 
and late L2 learners
Leonarda Prela 1*, Ewa Dąbrowska 1 and Miquel Llompart 1,2

1 Chair of Language and Cognition, Department of English and American Studies, Friedrich-Alexander-
Universität Erlangen-Nürnberg, Erlangen, Germany, 2 Department of Translation and Language 
Sciences, Universitat Pompeu Fabra, Barcelona, Spain

According to the Critical Period Hypothesis, successful language learning is 
optimal during early childhood, whereas language learning outside of this time 
window is unsuccessful. In this respect, early language acquisition is viewed as 
convergent and reliable but late acquisition is not. The present study revisits 
the idea of a critical period by investigating the grammatical attainment of early 
bilinguals/heritage speakers (HSs), late second/foreign language (L2) learners, 
and comparable groups of monolinguals by testing Greek-English bilinguals in 
the two languages they speak by means of a grammaticality judgment task. Our 
findings show that in English, HSs performed on par with monolinguals, both 
groups surpassing the late L2 learners, who performed about 2 SDs below the 
HSs and the monolinguals. In Greek, late L2 learners and monolinguals exhibited 
comparable performance, contrasting sharply with the HSs’ significantly lower 
proficiency, which was on average about 5 SDs below the late L2 learners and 
the monolinguals. Consequently, our results show that the performance gaps 
between HSs and Greek monolinguals/late L2 learners were more pronounced 
than the differences between late L2 learners and English monolinguals/HSs, 
suggesting that the early bilinguals’ success in English may come at the expense 
of their heritage language (Greek). Furthermore, we  observe substantially 
more individual variation within HSs in their heritage language than within the 
late L2 learners for their second language. Thus, testing bilinguals in both of 
their languages allows us to unveil the complexity of grammatical ultimate 
attainment and prompt a re-thinking of age as the major determining factor of 
(un)successful attainment.

KEYWORDS

bilingualism, ultimate attainment, heritage language acquisition, late bilinguals, 
grammar, second language acquisition

1 Introduction

Understanding the role of age in language acquisition is paramount and remains a focal 
point of scientific interest up to the present day. Research on ultimate attainment in second 
language acquisition has revolved around the age factor for decades, with the prevalent view 
being that early onset is necessary for successful attainment (Johnson and Newport, 1989; 
Long, 1990; Hyltenstam, 1992). This study embarks on the exploration of the aforementioned 
point by comparing the grammatical skills from two adult groups of Greek-English bilinguals 
with different ages of acquisition, and monolingual speakers of these languages. Our two 
bilingual groups comprise heritage speakers of Greek and late second language learners of 
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English. All participants in our study were strictly matched on age and 
education and bilinguals were tested in both of their languages.

1.1 The role of age and input in language 
acquisition

One of the most influential ideas in research on language 
acquisition is the Critical Period Hypothesis (CPH), which postulates 
the existence of a specific time frame in development during which 
humans are particularly sensitive to linguistic input (Lenneberg, 
1967). According to this view, for language acquisition to be successful, 
an individual needs to be exposed to a substantial amount of linguistic 
input during this period. In contrast, individuals who begin learning 
a second language after the closure of the critical period typically do 
not attain native-like levels of proficiency (see Johnson and Newport, 
1989; DeKeyser, 2000; Abrahamsson and Hyltenstam, 2008, 2009; 
DeKeyser et al., 2010; Granena and Long, 2013).

However, humans are able to attain reasonable levels of proficiency 
in a new language even if they are exposed to it in adulthood. To 
account for this, Bley-Vroman (1989) put forward the Fundamental 
Difference Hypothesis (FDH), according to which language 
acquisition early in development is supported by domain-specific 
learning mechanisms which enable children to learn languages easily 
and without conscious intention or effort (i.e., implicitly). These 
domain-specific mechanisms cease to be  available after puberty, 
forcing late learners to resort to domain-general processes when 
learning a new language. Since these are assumed to be less suited to 
the task, adult learning requires conscious effort and intention and is 
generally not fully successful.

In a similar vein, Pullum and Scholz (2002) describe child 
language acquisition as reliable and convergent as opposed to adult L2 
learning, which is unreliable and non-convergent. Child language 
acquisition is reliable in that all typically developing children attain 
native speaker proficiency if they are exposed to adequate input and 
it is convergent in that all speakers ultimately converge on (more or 
less) the same grammar. By contrast, adult L2 learners are thought to 
be incapable of reaching a nativelike end state of grammar and exhibit 
wide variation in their performance.

The CPH and the FDH thus highlight the role of maturational 
factors and domain-specific learning mechanisms. In contrast, usage-
based (UB) accounts assume that language acquisition in both 
children and adults involves domain-general processes such as the 
ability to detect recurrent units in the input, track their frequencies 
and distribution, infer their meaning from the context and form 
analogies. Using these processes, learners are able to acquire a network 
of form-meaning pairings, or constructions, which can be creatively 
combined to form novel utterances (see Tomasello, 2003; Goldberg, 
2009; Bybee, 2010; Ellis et al., 2016).

It follows that the nature of the grammar that is ultimately 
constructed depends on the one hand, on an individual’s cognitive 
abilities, and, on the other, on the quantity and quality of the input 
available to them. Thus, rather than assuming convergence, usage-
based models predict the existence of individual differences in 
learning outcomes. And, in fact, a number of studies have revealed 
considerable individual differences in monolingual adult native 
speakers’ knowledge of inflectional morphology (Dąbrowska, 2008; 
Dąbrowska et  al., 2023), the comprehension of various complex 

syntactic constructions (Dąbrowska, 1997, 2018; Winckel and 
Dąbrowska, 2024) and the ability to detect various kinds of 
grammatical anomalies (Llompart and Dąbrowska, 2023; for reviews, 
see Dąbrowska, 2012and Kidd and Donnelly, 2020).

The existence of individual differences in native speakers’ 
grammatical attainment raises important methodological issues for 
second language research. This is because the amount of overlap 
between the performance of second language learners and native 
speaker controls depends on the demographic composition of the 
native sample (Andringa, 2014; Dąbrowska et  al., 2020): control 
groups which include speakers with more varied backgrounds show 
considerably more variation in performance than groups consisting 
entirely of highly educated participants, resulting in more second 
language learners falling within the native range – even when second 
language learners and controls are matched for socioeconomic status 
and education. For instance, Dąbrowska et al. (2020) found that 33% 
of classroom learners and 47% of late immersion learners performed 
within the native speaker range. These percentages are higher than 
those reported in most previous studies which used the same or 
similar stimuli (Johnson and Newport, 1989; DeKeyser, 2000; 
Birdsong and Molis, 2001), and the authors attribute this to the fact 
that they used a demographically more diverse control group. A 
number of other studies which used more varied control groups also 
report substantial amounts of overlap in performance between late L2 
learners and controls (Birdsong, 1992; White and Genesee, 1996; 
Sasaki, y., 1997; Van Boxtel et al., 2005; Dąbrowska, 2019). In fact, in 
some cases, high academic achievement L2 learners even 
outperformed the low academic achievement monolingual native 
speakers (Dąbrowska and Street, 2006; Street, 2017).

1.2 Heritage speakers

Another source of evidence which is potentially problematic for 
the CPH comes from heritage speakers (HSs), who are broadly defined 
as individuals who are raised with a home language that is different 
from the dominant language adopted by the majority of the host 
community or society (Valdes, 2000). This means that, in most cases, 
HSs are exposed to their home language from birth (i.e., within the 
critical period) and grow up speaking that language. If we define one’s 
native language as the language that “is acquired from naturalistic 
exposure, in early childhood and in an authentic social context/speech 
community” (cf. Rothman and Treffers-Daller, 2014, p. 95), HSs are 
clearly native speakers of their heritage language.

However, HSs differ from monolingual native speakers in terms of 
both linguistic history and linguistic outcomes. The main reason for 
this is that, although the two groups often share the same or a similar 
point of departure in their linguistic journey, their developmental 
trajectory shifts rather dramatically later on. While monolinguals’ 
grammatical development continues well into adulthood (Hartshorne 
et al., 2018), HSs’ native language development is often “arrested” or 
interrupted (Montrul, 2008). This is most likely due to the fact that HSs 
receive much less input in the heritage language compared to 
monolinguals, and that HSs’ language experience is often restricted to 
the home environment, and hence less varied (Vihman and 
McLaughlin, 1982; Kohnert et al., 1999). Due to this, several researchers 
(Andringa, 2014; Cheng et al., 2021; Rothman et al., 2022; Vulchanova 
et al., 2022) have criticized the composition of control/monolingual 
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groups in heritage language research. They argue that in many studies 
control monolinguals are recruited from universities and are thus part 
of a highly educated participant pool. Yet, this same criterion is not 
necessarily followed in the selection of the HSs, whose heritage 
language acquisition is “incomplete” (Polinsky, 1997; Montrul, 2002) 
or, to use more recent terminology, “divergent” (Kupisch and Rothman, 
2018). The latter term derives from an effort to destigmatize heritage 
language acquisition and bilingualism in general. We point to recent 
works by Kupisch et al. (2017), Kupisch and Rothman (2018), Bayram 
et  al. (2019), and Rothman et  al. (2022) for more comprehensive 
discussions of the matter.

Previous research has shown that heritage speakers often do not 
attain native-like competence across all areas of language. Instead, 
their linguistic abilities exhibit traits akin to both monolingual native 
speakers and late L2 learners, albeit in different respects (Montrul, 
2009; Benmamoun et al., 2013). For instance, phonology tends to 
be an area of relative strength for heritage speakers, as they frequently 
outperform late bilinguals in various languages (Au et  al., 2002; 
Knightly et al., 2003; Montrul, 2006; Chang et al., 2008; Chrabaszcz 
and Gor, 2011; Saadah, 2011). Similarly, syntax appears to be a resilient 
aspect of language (Håkansson, 1995; Montrul, 2006, 2010; Montrul, 
2008) although heritage speakers often display inconsistencies 
between production and comprehension in this domain (Polinsky and 
Scontras, 2020). On the other hand, morphology (Polinsky and 
Scontras, 2020) and morphosyntax are characterized as more 
vulnerable phenomena. In connection to the latter, Au et al. (2002) 
found no significant advantage for heritage speakers in morphosyntax, 
with heritage speakers and late bilinguals performing at comparable 
levels. This suggests that while phonology and some aspects of syntax 
are robust, morphosyntax may not exhibit the same level of resilience.

The picture gets even more convoluted in studies which involved 
three-way comparisons (HSs vs. late bilinguals vs. monolinguals). 
Montrul et al. (2008) conducted a study focusing on Spanish gender 
agreement. The researchers were interested in the effect of timing and 
context of acquisition in the ultimate attainment of gender agreement 
and collected both comprehension and production data. They found 
that both bilingual groups made systematic gender agreement errors 
in Spanish.

Thus, despite their early exposure to Spanish, the HSs did not show 
an advantage over late bilinguals. However, there was a modality effect, 
with L2 learners making more errors in production and HSs showing 
relatively poor comprehension. Similarly, Polinsky (2008) looked at 
gender agreement in HSs of Russian residing in the USA who had 
English as their dominant language. The results revealed that HSs were 
significantly outperformed by a group of Russian monolinguals despite 
their very early exposure to the heritage language. However, due to the 
small sample size of the study (12 participants), the generalizability of 
these findings is unclear. More recently, Romano (2020), attempted to 
(re)examine, among others, the age factor in language acquisition by 
collecting data from adult speakers (HSs, L2 learners and monolinguals) 
of Italian. He  tested the participants’ mastery of the syntactic and 
morphological knowledge of Italian clitics. The participants’ knowledge 
was tested by means of an oral structural priming task and a speeded 
grammaticality judgment task (henceforth GJT). The age-of-exposure 
advantage for the HSs in comparison to the L2 learners arose for syntax 
but not for morphology. The author concluded that HSs resemble first 
language (L1) speakers in terms of representation of syntactic structures, 
but they are more similar to L2 learners when it comes to attainment of 

morphological forms. This result is congruent with previous findings 
which suggest that inflectional morphology poses difficulties for both 
late bilinguals and HSs (Montrul, 2016; Uygun et al., 2021).

Note that the mixed findings reviewed above could be due to task 
and/or modality effects. For instance, some studies report that HSs do 
better on tasks tapping implicit knowledge while late bilinguals 
perform better in tasks tapping explicit knowledge (Montrul et al., 
2008, 2014; Bowles, 2011). Related to this, late bilinguals tend to 
perform better in untimed GJTs, most likely because the lack of time 
pressure enables them to access explicit knowledge about language, 
while heritage speakers are less affected by time pressure since they 
lack explicit knowledge of grammar and rely more on linguistic 
intuitions (Montrul et al., 2008; Bowles, 2011; Montrul, 2016). On the 
other hand, presenting stimuli in written form tends to disadvantage 
heritage speakers, who typically have low literacy skills in the HS, 
while it helps late bilinguals (cf. Dąbrowska et al., 2020).

Thus, in the study described here, we opted for an untimed aural 
GJT. This follows a number of influential CPH studies (e.g., Johnson 
and Newport, 1989; DeKeyser, 2000; DeKeyser et  al., 2010), and 
enables both groups to demonstrate their full potential.

1.3 Current study

The aim of the current study is to explore the morphosyntactic 
abilities of two groups of Greek-English bilinguals, namely HSs of 
Greek (or early bilinguals) and late L2 learners of English (or late 
bilinguals), in combination with data from monolingual native 
speakers of Greek and English. These two groups of bilinguals can 
offer a particularly good testing ground for the effects of early vs. late 
bilingualism onset. On the one hand, we  have the HSs who are 
exposed to both Greek and English from early on. On the other hand, 
the L2 learners grew up in a Greek-speaking environment. Their 
initial exposure to English occurred in instructional settings and was 
fairly limited; it increased substantially when they moved to the 
UK. Thus, while the HSs’ exposure to Greek declined over time, the 
L2 learners’ exposure to English gradually increased (see 
Supplementary Figures S1, S2).

An additional significant contribution of the current study is that 
it will provide insights into bilinguals’ language skills by not only 
combining data from all four groups (i.e., two bilingual and two 
monolingual groups) but also testing the bilingual participants on the 
same task in both languages. Such a design affords a unique 
opportunity to provide a more comprehensive account of bilinguals’ 
linguistic knowledge, especially considering that most previous 
research has either compared bilingual against monolingual speakers 
in the bilinguals’ non-dominant language (Cook, 1997) or has 
compared bilingual groups against each other in only one of the 
languages (Lee, 2011; Alarcón, 2020). Crucially, in order to do so, 
we have applied strict matching criteria for all groups, and we have 
conducted between-group and between-language comparisons.

The theoretical approaches discussed earlier, namely the CPH and 
the FDH on the one hand and UB models on the other, both predict 
native-like performance for late L2 learners in Greek and the early 
bilinguals in English (since they were exposed to these languages during 
the critical period and used them in most daily settings throughout 
their lives). Furthermore, all three theories predict that late L2 learners 
will be non-native like in some respects, although for different reasons 
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(for the CPH and the FDH, this would be due to lack of exposure 
during the critical period, while UB models would emphasize the 
quantity and quality of the input and L1 interference). However, the 
predictions for the outcomes for heritage speakers in Greek are 
different. According to the CPH and the FDH, HS performance in 
Greek should be  native-like, given that they were exposed to this 
language during the critical period and continued to use it, albeit less 
than English, throughout their lives. UB approaches, on the other hand, 
predict considerable individual differences and nonnative-like levels of 
proficiency. This is due to the fact that their linguistic experience of 
Greek is often impoverished in comparison with people who grew up 
in a Greek-speaking environment, both in terms of quality and 
quantity: they tend to use Greek primarily in family settings and English 
at school, at work and most other daily contexts.

2 Materials and methods

2.1 Participants

We recruited four groups of participants for this study. There 
were two monolingual groups (Greek and English), who served as 
controls, and two bilingual groups. The first bilingual group 
comprised 35 Greek native speakers who were second/foreign 
language learners of English, with an average age of 39.1 (SD = 7.8). 
The second group consisted of 31 HSs of Greek, with an average age 
of 42.4 (SD = 14.2). The HSs were exposed to Greek in naturalistic 
settings from a very young age [mean age of exposure to Greek was 
0.2 years (SD = 0.6)] and continued to use it throughout their lives 
(Supplementary Figure S2). The late bilinguals arrived in the UK at 
the age of 28.4 (SD = 7.9) and had been living in the host country for 
10.7 years on average (SD = 6.8). Their first exposure to English was 
at an average age of 8.0 (SD = 2.1) in instructional settings, followed 
by immersion in the language upon their arrival in the UK. The 
Greek monolinguals (n = 35) resided in Greece, while the English 
monolinguals (n = 35) and both bilingual groups were residents of 
English-speaking countries. For a comprehensive description of the 
participants’ characteristics, refer to Supplementary Table S1. 
Importantly, all groups were matched for age and educational 
background. None of the participants reported any speech or 
cognitive disabilities. Recruitment was conducted online via social 
media and Prolific (an online participant pool) and participants were 
paid for their participation in the study. Informed consent was 
granted by all participants. The authors assert that all procedures 
contributing to this work comply with the ethical standards of the 
relevant national and institutional committees on human 
experimentation and with the Helsinki Declaration of 1975, as 
revised in 2008.

2.2 Materials

Participants were first asked to fill in a background questionnaire 
and complete one (monolinguals) or two (bilinguals) GJTs, with the 
Greek task preceding the English one. The whole study was conducted 
online using Gorilla Experiment Builder (Anwyl-Irvine et al., 2020). 
Participants accessed the experimental platform using either a desktop 
or a laptop. The duration of the experiment was approximately 40 min 
for the bilingual participants and about 20 min for the monolinguals.

2.2.1 Background questionnaire
The bilingual participants were asked to supply basic demographic 

information about themselves and their caregivers as well as about 
their first exposure to each language and education that they had 
received in Greek and English. The questionnaire was given in English. 
The monolingual participants were administered a shorter version of 
the questionnaire, which included information about age, gender, and 
education. This data was used for the matching process between the 
bilingual and monolingual groups. The questionnaire for the bilinguals 
took around 10 min to complete whereas the one for the monolinguals 
took around 5 min.

2.2.2 Grammaticality judgment task
Grammatical proficiency in each language was assessed by means 

of an untimed auditory GJT. The target structures for each language 
were piloted with native speakers and were selected in such a way that 
they were potentially challenging even for the monolingual group (for 
a detailed description see Prela et al., 2022). The task in each language 
consisted of 120 sentences (half grammatical and half ungrammatical). 
The English version tested 6 structures (double tense, stranded 
wh-questions, subcategorization, that-trace, and agreement attraction, 
control sentences) with 20 sentences for each of them, while the Greek 
one tested 5 morphosyntactic structures (past perfective tense, 
grammatical aspect, agreement attraction, adjective-noun, and 
subject-verb agreement) with 24 sentences for each structure. For 
examples, please refer to Supplementary Table S2 for English and 
Supplementary Table S3 for Greek.

The items were presented in a semi-random order with the 
constraints that items from the same structure could not occur next to 
one another and that no more than three consecutive (un)grammatical 
items occurred in a row. The presentation order of the items remained 
the same across participants. This ensured that, if there were any order 
effects, these would be the same for all participants. The sentences for 
the GJTs were recorded by female native speakers of Greek and English 
respectively, and the audio files were processed to enhance the clarity 
and quality of the recordings as well as to remove unnecessary pauses.

In each trial in the test, participants were presented with a screen 
with a written instruction to “Click on Play to listen to the sentence” 
and they could see a red “Play” button. At the bottom of the screen 
there were two options, a green tick (for grammatical) and a red cross 
(for ungrammatical), which the participants had to choose from to 
indicate the (un)grammaticality of the sentence. At the beginning of 
the task participants completed two written practice trials (one 
grammatical and one ungrammatical). Feedback was provided to 
ensure that participants had understood the task. Afterwards, they 
were instructed to adjust the volume of their audio system and they 
were also informed that the rest of the trials would be  presented 
auditorily and that they would only hear each item once. A fixation 
cross appeared on the screen for 700 ms before every trial. Participants 
were advised to take a short break in the middle of the task (i.e., after 
trial 60). Each of the GJTs took approximately 15 min to complete.

3 Results

3.1 Data pre-processing

Both accuracy and reaction time measures were extracted for the 
GJTs. The data were pre-processed to ensure that the participants had 
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engaged with the task and had followed the instructions. Firstly, 
we checked whether participants had listened to the sentences before 
providing a response. Participants had skipped the audio for 24 trials (i.e., 
0.20% of a total of 12,120 trials) in the English GJT and for 12 trials (i.e., 
0.10% of a total of 12,120 trials) in the Greek GJT so these items were 
removed from the analysis. Subsequently, we filtered the reaction time 
data to identify extreme values. Following the recommendations given by 
Lachaud and Renaud (2011) and Leys et al. (2013), we used Median 
Absolute Deviation (MAD) instead of Standard Deviation (SD) to define 
our threshold. We  set a threshold of 3 Median Absolute Deviations 
(MADs) from the median of the filtered dataset within each group and 
separately for each language. There were no reaction times (RTs) below 
the lower threshold (i.e., below 3 MADs) but the total number of trials 
above the upper threshold was 262 for the Greek GJT (2.16% of all trials) 
and 622 for the English GJT (5.14% of all trials). These extreme values 
were removed.

3.2 Descriptive statistics

All the datasets used in this article, along with the code and 
materials required to replicate the reported analyses, can be accessed 

at: https://osf.io/zgp9x/?view_only=803c8f14217d46c1b3a0756b32cd
093f. Table 1 presents a summary of the descriptive statistics (means, 
standard deviations, ranges, and interquartile ranges) for proportions 
of correct responses in the Greek and English GJT for each group.

In order to visualize the within- and between-group differences in 
overall accuracy, we present the distribution of scores in each group in 
Figure  1. The numbers on the Y axis are z-scores computed on the 
monolingual scale; that is to say, the values for all participants were 
computed by subtracting the mean value for the native monolingual 
speakers and dividing the difference by the SD for the native monolingual 
group. As shown in Figure  1, in English, the HSs and English 
monolinguals are virtually identical, while the late bilinguals’ mean 
performance is about 2 SDs below the monolingual mean. In Greek, the 
late bilinguals are very similar to the Greek monolinguals, while the mean 
value for the HSs is more than 5 SDs below the monolingual mean. It is 
also worth noting that this group exhibits a vast amount of variation, with 
the highest-scoring participants performing as well as the highest-scoring 
monolinguals, whereas the lowest-scoring participant was about 9 SDs 
below the Greek monolingual mean.

To determine the degree of overlap between the bilinguals (in 
their two languages) and their monolingual counterparts, we counted 
the number of participants in each group (bilingual and monolingual) 

TABLE 1 Proportions of correct responses (mean scores), SDs, ranges and inter-quartile ranges for the GJT for all groups in Greek and English.

Greek English

Mean SD Range IQR Mean SD Range IQR

Heritage speakers 0.68 0.14 0.49–0.98 0.58–0.75 0.83 0.08 0.67–0.96 0.76–0.88

Late bilinguals 0.94 0.04 0.86–0.99 0.91–0.96 0.69 0.09 0.49–0.91 0.63–0.74

Greek monolinguals 0.92 0.04 0.83–0.99 0.88–0.95

English monolinguals 0.83 0.08 0.61–0.94 0.78–0.88

FIGURE 1

Accuracy on overall performance on (A) the Greek (left) and (B) the English GJT (right) across the three groups. The y axis shows z-scores computed 
using the monolingual scale. The black squares indicate mean scores per group.
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whose performance fell within or above the normal native speaker 
range (i.e., within 2 SDs of the mean). The native speaker range was 
computed on the whole native speaker sample for each language 
separately. The results are presented in Table 2.

In a population with a normal distribution, about 2.5% of the 
scores fall 2 SDs below the mean, which is also the case here (0% for 
the Greek monolinguals and 5.8% for the English monolinguals). 
Interestingly, although the late bilinguals’ performance in English was 
lower than that of the English monolinguals, there was a considerable 
overlap between the two groups, with 34.3% of the late bilinguals 
falling within the normal native speaker range. However, only 19.4% 
of the HSs performed within or above the monolingual native speaker 
range in Greek. This is just over half of the amount of overlap between 
the late bilinguals and monolinguals in English.

Finally, we present the distribution of reaction times per group in 
each language (see Figure 2; the descriptive statistics are provided in 
Supplementary Table S4). As can be observed in the plots, the reaction 
time data constitute the mirror image of the accuracy results. The HSs 
are slower than the other two groups in Greek while the late L2 
learners are slower than the other two groups in English.

In order to systematically investigate possible differences, 
we  conducted regression analyses for accuracy and RT measures 

between groups and in the two languages. We  initially targeted 
comparisons that focused on the bilingual groups only and then 
conducted three-way comparisons, including the monolingual 
speakers. All analyses were performed in R (R Core Team, 2021).

3.3 Statistical analysis: accuracy data

Beginning with accuracy scores, we fitted a generalized linear 
mixed effects model with a logit linking function (Bates et al., 2015) 
with response (0 = incorrect, 1 = correct) as the binary dependent 
variable and language and group, as well as their interaction, as 
predictors. The language and group variables were contrast coded. For 
language, Greek was coded as 0.5 and English as −0.5. For group, HSs 
were coded as −0.5 and late bilinguals as 0.5. As random effects, 
random intercepts were included for subjects and for items nested 
within language, given that the items were different across languages. 
By-subject random slopes for the effect of language as well as by-item 
random slopes for the effect of group were also included.

The model revealed significant effects of language, group and their 
interaction, thus showing that the two bilingual groups’ performance 
is different and is additionally modulated by language. In other words, 

FIGURE 2

Overall log transformed reaction time performance on (A) the Greek (left) and (B) the English GJT (right) across the three groups. The black squares 
indicate mean reaction times per group.

TABLE 2 Percentage of participants who performed either within or above and below the normal native speaker range (±2 SDs) by group and language.

Greek GJT normal range: (100–118) English GJT normal range: (85–111)

Within or above 
normal range

Below normal range Within or above 
normal range

Below normal range

Late bilinguals 35 (100%) 0 (0%) 12 (34.3%) 23 (65.7%)

Heritage speakers 6 (19.4%) 25 (80.6%) 28 (90.3%) 3 (9.7%)

Greek monolinguals 35 (100%) 0 (0%) NA NA

English monolinguals NA NA 33 (94.2%) 2 (5.8%)

The normal range was 100–118 (out of 120 trials) for the Greek monolinguals and 85–111 (out of 120 trials) for the English monolinguals.
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the effect of language suggests that overall scores were higher in Greek 
than in English (this holds true if we compare the accuracy scores of 
the Greek monolinguals’ performance against that of the English 
monolinguals, suggesting that the Greek task might have been easier—
see Table 1; descriptive statistics). The effect of group suggests that late 
bilinguals achieved higher scores than the HSs. Finally, the interaction 
indicates that the effect of group is modulated by language (see 
Table 3). This means that the difference in performance between late 
bilinguals and HSs is not consistent across both languages.

In order to follow up on the significant interaction between language 
and group, we split the dataset by language and tested the effect of group 
on grammatical proficiency for each language separately by fitting a 
logistic mixed effects regression model. The results can be  found in 
Table 4. Here we see effects in the opposite direction. While late bilinguals 
outperform the HSs in Greek, this difference is reversed for English, 
where we see that HSs are better than the late bilinguals (see Table 4).

Importantly, we  were also interested in testing how the two 
bilingual groups performed in relation to the monolinguals. In order 
to do this, and since the monolingual groups differ by language, 
we  ran two additional models, one for each language, where 
we assessed the effect of group. Hence, in these analyses, the only fixed 
effect was group, with the monolingual groups mapped onto the 
intercept, and our random effects included both random intercepts 
(by-subject and by-item) as well as by-item random slopes for the 
effect of group. By mapping the monolingual groups to the intercept, 
we were able to draw conclusions about bilingual groups’ performances 
in relation to the native monolinguals. The English and the Greek 
model outputs are presented in Table 5.

For the English model, there was no statistically significant 
difference between the HSs and the English monolinguals, but the late 
bilinguals performed significantly worse than the latter. For the Greek 
model, we observe that the late bilinguals performed slightly better 
than the Greek monolinguals, whereas the HSs were significantly 
worse than the monolingual group. As shown here, the difference 
between HSs and the late bilinguals, judging by the coefficients, is 

much larger in their native language (Greek). These results are 
consistent with the patterns shown in Figure 1.

3.4 Statistical analysis: reaction time data

Analyses on RT data only included trials for which the participants 
had responded correctly (81.4% of the trials left after filtering). RT data 
were log-transformed by means of the default log function in R, which 
creates a natural logarithm of the value. This was done to reduce the 
skewness in our data (Cohen et al., 1985; Baayen et al., 2008; Lo and 
Andrews, 2015). Similar to the procedure followed for the accuracy 
scores, we conducted two sets of analyses: one with a model that only 
included the two bilingual groups and then another analysis with 
by-language models addressing monolingual-bilingual comparisons.

We first fitted a linear mixed effects regression model with language, 
group and their interaction as predictors. Again, the language and group 
variables were contrast coded as in the accuracy model reported above. 
The random-effects structure included varying intercepts by subject 
and by item, the latter nested within language, as well as by-subject 
random slopes for the effect of language and random slopes by-item for 
group. The lmerTest package (Kuznetsova et al., 2017) was used to 
calculate significance and obtain p-values for our predictors.

The model revealed significant effects of language, and a 
significant two-way interaction between group and language but no 
main effect of group. The results (see Table 6) suggest that bilinguals 
were faster in English than in Greek and the group effect indicates that 
the late bilinguals did not differ overall from the HSs. However, the 
interaction suggests that the effect of group is modulated by language.

Therefore, as for accuracy results, we  followed up on this 
interaction by splitting the dataset by language and testing the effect 
of group on overall grammatical proficiency for each language 
separately. Results (see Table 7) show that the interaction effect above 

TABLE 3 Model assessing the effects of language, group, and their 
interaction on the two bilingual groups’ (HSs and late bilinguals) 
grammatical performance (accuracy).

Main analysis

Predictor b z p

(Intercept) 2.427 15.583 <0.001

Language 0.971 3.517 <0.001

Group 0.960 4.226 <0.001

Language:Group 4.600 13.326 <0.001

TABLE 4 Follow-up models assessing the effect of group in each 
language (accuracy).

Follow up analysis

English Greek

Predictor b z p b z p

(Intercept) 0.822 31.88 <0.001 0.680 24.228 <0.001

Group −0.139 −5.18 <0.001 0.252 8.522 <0.001

TABLE 5 Model assessing the effects of group (all three groups) in each 
language (accuracy).

Bilinguals vs. Monolinguals

English Greek

b z p b z p

(Intercept) 2.575 10.901 <0.001 4.060 14.440 <0.001

HSs 0.160 0.701 0.483 −2.815 −9.081 <0.001

Late 

bilinguals
−1.348 −5.707 <0.001 0.931 2.933 0.003

TABLE 6 Model assessing the effects of language, group, and their 
interaction on the two bilingual groups’ (HSs and late bilinguals) 
grammatical performance (reaction times).

Main analysis

Predictor b t p

(Intercept) 8.457 414.315 <0.001

Language 0.094 2.522 0.012

Group 0.018 0.740 0.461

Language:Group −0.317 −8.531 <0.001

214

https://doi.org/10.3389/fpsyg.2024.1419116
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Prela et al. 10.3389/fpsyg.2024.1419116

Frontiers in Psychology 08 frontiersin.org

suggests that the difference in performance observed between late 
bilinguals and HSs varies across languages. Specifically, the late 
bilinguals were slower relative to the HSs in English, whereas the HSs 
were slower than the late bilinguals in Greek.

Secondly, we  tested the effect of group (including all three 
groups) on overall grammatical performance by conducting 
separate analyses for each language. The groups in each model were 
HSs, late bilinguals, and monolinguals in the respective language in 
order to compare the monolingual with the bilingual groups. The 
model contained a fixed effect of group and the random effects 
included both by-subject and by-item random intercepts. Finally, 
we also added by-item random slopes for group. The model output 
is provided in Table 8.

As with the accuracy data, English monolinguals’ and late bilinguals’ 
performance is statistically different in English, with the late bilinguals 
exhibiting longer RTs during the English GJT. The HSs perform similarly 
to the monolinguals. Also, in line with previous findings, for the Greek 
GJT, we see that the late bilinguals behave like the Greek monolinguals in 
terms of RTs, but the HSs need significantly more time than the 
monolinguals to process the GJT sentences in Greek.

Overall, our analyses reveal similar findings across accuracy and RT 
measures. We observe that both bilingual groups are statistically different 
from the respective monolinguals in their weaker languages (i.e., Greek 
for HSs and English for the late bilinguals). In other words, HSs differed 
from monolinguals in Greek and late bilinguals differed from 
monolinguals in English. Finally, in terms of accuracy, this difference 
between the HSs and the Greek monolinguals is much larger than that 
between the late bilinguals and the English monolinguals.

4 Discussion

In this study we set out to explore the performance of two groups of 
Greek-English bilinguals, heritage speakers and late L2 learners, on tasks 
assessing morphosyntactic abilities in both languages and compare them 
to each other and to monolingual controls. This design allows us to offer 
a more complete account of (bilingual) speakers’ morphosyntactic 
abilities than most previous studies, which focused on comparing one 
bilingual group (either HSs or late bilinguals) to baseline data or tested 
two bilingual groups but only in one of the two languages (cf. De Houwer, 
2023). As explained in the introduction, the FDH and the CPH predict 
that HSs’ performance in Greek should be similar to that of monolingual 
native speakers since they were exposed to Greek during the critical 
period (as well as later on in life), while UB approaches predicted 
substantial departures from the monolingual norm due to 
impoverished input.

Our data indicate that not all HSs achieve high proficiency despite 
early exposure to their heritage language. Additionally, HSs exhibit 

substantial individual variation, indicative of a lack of grammatical 
convergence. Interestingly, our findings reveal that late bilinguals are 
more nativelike in English than HSs are in Greek, with late bilinguals 
demonstrating less variability than expected. In fact, the variability 
observed in late bilinguals is lower than that in HSs. Despite their 
delayed onset of language acquisition, late bilinguals exhibit less 
variation and demonstrate more nativelike performance.

These results challenge the assumption that early exposure, or 
exposure within a critical period, necessarily leads to reliability and 
convergence. The ideas of reliability and convergence (Pullum and 
Scholz, 2002) are rooted in the belief that exposure during early 
developmental stages guarantees nativelike proficiency. As previously 
stated, according to the CPH (Lenneberg, 1967) and the FDH (Bley-
Vroman, 1989), children grow up to become successful language 
learners (reliability) whose systems resemble the acquired systems of 
others in their speech community (convergence). The terms reliability 
and convergence can also be said to correspond to Bley-Vroman’s 
(1990) characterization of the difference between early and late 
learners in terms of success-failure and uniformity-variability.

In the subsequent discussion, we elaborate further on our results 
for each bilingual group separately, aiming to discuss them within a 
theoretical framework that offers a more nuanced understanding of 
these outcomes.

4.1 L2 learners

Since the late bilinguals and the Greek monolinguals grew up in 
a Greek-speaking environment, it is not surprising that they exhibit 
high levels of performance in this language. Remarkably, the late 
bilinguals were slightly better than the monolingual group. Although 
this difference is small, it could mean that the late bilinguals benefit 
from the metalinguistic awareness that develops through learning a 
second language in instructional settings or simply that bilingualism 
has a beneficial effect on language skills overall, as argued by Peal and 
Lambert (1962), Clark (1978), and Tunmer and Myhill (1984). 
Additionally, the performance of the late bilinguals was poorer in 
English than in Greek. To be precise, the late bilinguals’ accuracy 
scores were around 2 SDs below the monolingual mean in English 
(see Figure 1). This is explained by the fact that the late bilinguals 
were first exposed to the language through schooling and have grown 
up under conditions of reduced input, at least during the first decades 
of their life before moving to the UK and being fully immersed in 
English. This comparatively reduced input due to their later 
bilingualism onset is expected to result in lower performance (Flege 
and Liu, 2001; Flege, 2009, 2019).

TABLE 8 Model assessing the effects of group (all three groups) in each 
language (reaction times).

Bilinguals and monolinguals

English Greek

b t p b t p

(Intercept) 8.320 295.736 <0.001 8.430 235.684 <0.001

HSs 0.002 0.094 0.925 0.142 4.524 <0.001

Late 

bilinguals
0.175 6.256 <0.001 0.004 0.153 0.879

TABLE 7 Follow-up models assessing the effect of group in each 
language (reaction times).

Follow up analysis

English Greek

Predictor b t p b t p

(Intercept) 8.323 269.257 <0.001 8.574 280.028 <0.001

Group 0.172 5.442 <0.001 −0.137 −4.601 <0.001

215

https://doi.org/10.3389/fpsyg.2024.1419116
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Prela et al. 10.3389/fpsyg.2024.1419116

Frontiers in Psychology 09 frontiersin.org

4.2 Heritage speakers

Additionally, our results revealed that the performance of the HSs and 
the monolinguals in English was almost identical. The HSs were exposed 
to English relatively early (M = 2.2 years), and English was the dominant 
language outside the home setting. However, the HSs’ performance in 
Greek was much worse than that of the Greek monolinguals (around 5 
SDs below the monolingual mean—see Figure 1). The HSs, like the Greek 
monolinguals, were exposed to Greek from birth, or very soon after 
(M = 0.2 years). If early bilingualism onset results in complete mastery 
(Johnson and Newport, 1989; Long, 1990; Hyltenstam, 1992), early 
exposure to Greek for the HSs should have resulted in nativelike ultimate 
attainment in all participants. What we observe instead is that, despite the 
early exposure and the fact that the overwhelming majority continued to 
use Greek throughout their entire life (see Supplementary Figure S2), the 
HSs exhibit vast individual differences in performance. In fact, the HSs’ 
highest performing participant is similar to the highest scoring 
monolingual while the lowest performing HS scored as low as around 9 
SDs below the monolingual mean. This finding comes in sharp contrast 
with Pullum and Scholz (2002) who characterize child language 
acquisition as reliable and convergent. Although the HSs were exposed to 
Greek in their very early childhood, we observe a very wide variation in 
their performance.

4.3 Comparing HSs and late bilinguals

Another dimension that we wanted to explore in this study was 
the difference between the degree of divergence between the HSs and 
the Greek monolinguals on one hand and the late bilinguals and the 
English monolinguals on the other. Our results show that the within-
group individual variation is much wider for the HSs in Greek than 
for the late bilinguals in English. Additionally, the observed difference 
between the late bilinguals and the monolinguals in English is much 
smaller than the difference between the HSs and the monolinguals in 
Greek (see Figure 1).

These findings can be explained by appealing to the differences in 
their language histories. As pointed out earlier, the late bilinguals’ 
exposure to English followed a trajectory with gradually increasing input. 
Their first contact with English was in instructional settings in Greece and 
later transitioned to a naturalistic setting through immigration. This 
might have resulted in performance more similar to the native speakers 
(HSs and English monolinguals) and less individual variation. The HS 
results provide us with the other side of the coin. Initially they were fully 
immersed in Greek but because they were growing up in an English-
speaking environment, their input in Greek decreased gradually across 
the lifespan (Supplementary Figure S2) and occurred primarily in 
family settings.

4.4 Moving beyond age

If age-related factors fail to offer a satisfactory account, it is 
important to explore alternative explanations, with (quality and 
quantity of) input emerging as a strong candidate for further 
investigation. We  know that exposure to the heritage language 
typically decreases over the life span, and we  observe a shift in 
dominance with the majority language taking the lead. Furthermore, 

HS typically use the heritage language primarily in family settings, 
while experiencing the majority language in a variety of different 
contexts (school, work, peers, institutional settings, etc.). As a result, 
HSs often stop developing the heritage language before achieving 
native-like proficiency, or even regress in their development (Montrul, 
2006, 2008; Polinsky, 2008; Kupisch and Rothman, 2018). This would 
explain the relatively poor performance of our HS in Greek as a group. 
Furthermore, although – as emphasized throughout this paper, they 
continued to use Greek on a regular basis throughout their lives 
(Supplementary Figure S2), there were considerable differences in 
both current language use and earlier exposure, and these may 
be responsible for the observed differences in linguistic outcomes. 
Further research is necessary to evaluate this proposal.

With regard to the L2 learners, although they were on average 
less accurate than the English monolinguals, there was remarkable 
overlap between the two groups’ performance. Specifically, 34.3% of 
the L2 learners achieved scores within the normal range for native 
speakers (cf. Table 2). This result is consistent with several earlier 
studies which report overlap between late bilinguals and native 
monolinguals (Birdsong, 1992; Ioup et al., 1994; White and Genesee, 
1996; Bialystok, 1997; Dąbrowska et al., 2020). Additionally, this 
finding is remarkable considering that previous research has shown 
that native speaker grammatical development continues all the way 
through adulthood (Hartshorne et al., 2018) but our late bilinguals 
have been living in an English-speaking environment for less than a 
decade on average. Another noteworthy point is that we witness this 
amount of overlap in the spoken modality when previous research 
(Dąbrowska et al., 2020) has demonstrated that this disadvantages 
late bilinguals.

In general, for the late bilinguals, the results mean that increased 
exposure (among other factors) can lead to high L2 proficiency and 
that despite starting later, late bilinguals are still capable of reaching 
nativelike attainment (at least in the morphosyntactic domain). For the 
HS, the results mean that they are a subset of native speakers with early 
bilingualism onset but with a divergent acquisition that is extremely 
variable, and they may need to be supported either through schooling 
(e.g., heritage language schools) or by consistent input through 
interactions and engagement in heritage communities. Overall, our 
findings suggest a potential alignment with UB approaches, which view 
language as a dynamic system (Bybee, 2010; Diessel, 2017) that is 
malleable to external circumstances such as experience. In this school 
of thought, individual variation within bilingual speakers is normal 
and is viewed as an indication of the complexity of the bilingual 
experience rather than a problem (Putnam et al., 2018; Adamou, 2021; 
Bialystok, 2021; López et  al., 2023). By adopting this approach, 
we emphasize the continuous support that HSs, especially children, 
need during development but also encourage L2 learning even at later 
stages of life.

Finally, it is important to underline that the goal of our study is 
not to compare the groups to each other in order to establish 
superiority or inferiority. Instead, our objective is to elucidate that 
(non)nativelike ultimate attainment may not be  primarily 
attributable to a monocausal explanation. By combining data from 
two groups of bilinguals in both of their languages we have seen that 
traditional comparisons favor one-sided perspectives. The analysis 
that we conducted in this study allowed us to add an additional layer 
into this exploration by looking at both sides of the coin. The 
investigation into additional factors affecting ultimate attainment 
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constitutes one of our primary interests and the next step of our 
research endeavors.
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A wide range of tools have been used to assess the language proficiency of 
bilingual speakers. The validity and high reliability of lexical diversity and syntactic 
complexity measures as instruments for measuring language proficiency have 
been demonstrated in previous studies across different languages. However, 
the relationship between self-assessment and the two measures has not yet 
been investigated. The present study focused on the Italophone bilingual 
language speakers, an understudied minority diglossic community in Croatia, 
and investigated whether measures of lexical diversity and syntactic complexity 
reflect self-assessment of language proficiency in the standard Italian language 
and the Istrovenetian dialect overall and in four specific domains (reading, 
writing, speaking, and listening). In addition, we aimed to investigate whether 
there are possible differences in self-assessment between the standard Italian 
language and the Istrovenetian dialect and whether there are language variety-
related differences (standard vs. dialect) in the relationship between self-
assessment and measures of lexical diversity and syntactic complexity. The 
results showed an intricate interplay between self-assessment and the lexical 
diversity and syntactic complexity of bilingual speech. This suggests that these 
measures are interrelated and that heritage bilingual language speakers may 
be able to objectively assess their language proficiency.

KEYWORDS

bilingualism, language proficiency, self-assessment of language proficiency, lexical 
diversity, syntactic complexity

Introduction

Bilingual speakers encounter considerable linguistic diversity in their daily communication, 
and the dynamics of these language experiences affect their language and cognitive 
functioning. Therefore, when considering the main constructs of bilingualism, a 
multidimensional approach is required taking into account a range of factors that have been 
shown to predict language performance in this population, for example language history, 
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amount and quality of language exposure, age of acquisition, formal 
education (Hoff et al., 2012; Rothman et al., 2023) and parental input 
(Unsworth et al. 2019; Romano and Sorace, 2023). There is a growing 
consensus on the need for an efficient and comprehensive instrument 
to assess the multidimensional construct of bilinguals’ language 
experience (see Macbeth et al., 2022).

Two main approaches to measuring the language proficiency of 
bilinguals can be discerned: the external approach and the internal 
approach (Li and Zhang, 2021; Oscarson, 1989). The first approach 
involves language assessment through language tests, specific tasks, or 
teachers’ assessment to gather data on language proficiency of a 
speaker, having in mind a predefined goal of assessment. The second 
approach is based on different forms of self-assessment in which 
individuals provide information about what they can do with the 
language or how far they have progressed. In line with the above 
classification, the two forms of assessment are also referred to as 
objective and subjective (Treffers-Daller, 2015). Subjective measures 
include questionnaires and self-ratings in a single language domain or 
multiple domains, i.e., speaking, listening, reading, and writing. 
Objective forms of assessment include, for example, test of different 
types that measure specific components of language proficiency or 
specific skills in one or/and the other language, such as fluency, 
general lexical knowledge, preferences, reading speed, etc. The latter 
forms of assessment also include elicited written production and 
transcripts of spoken language samples in spontaneous or narrative 
contexts (e.g., Montrul, 2015; Talamas et al., 1999; Treffers-Daller and 
Korybski, 2015).

In the last few decades, language bilingualism has increasingly 
attracted the attention of researchers (see Polinsky, 2018; Montrul and 
Polinsky, 2021). Bilingual speakers are a diverse group that can vary 
greatly in terms of their language history, language experiences, 
formal education in the languages they use as well as their language 
proficiency. From the perspective of language assessment research, 
particularly challenging and less researched are bilingual speakers 
living in communities with diglossia. Speakers of these communities 
receive input from both the dialect and the standard variety, navigating 
between the two language varieties depending on the context.

A wide range of tools, both subjective and objective, have been 
used to assess the language proficiency of bilingual speakers, both of 
which have been criticized in one way or another, mainly on the 
grounds that it is difficult to capture the complexity of bilingualism. 
The present study aims to contribute to this line of research by 
examining the relationship between self-assessment and objective 
measures of language proficiency (i.e., measures of lexical diversity 
and syntactic complexity), as well as possible language variety-related 
differences (regional dialect vs. standard) in this relationship. The 
particular focus of the study is on the language assessment of bilingual 
speakers of Italian living in Istria, a statutory bilingual county in 
Croatia, who are exposed to both the regional dialect (i.e., 
Istrovenetian) and standard Italian in their everyday lives, a 
phenomenon called diglossia. Istrovenetian (ISO 639-3: VEC) is a 
variety of Italo-Romance that belongs to the diatopic eastern branch 
of the Venetial dialectal system, alongside with Triestine and 
Dalmatian-Venetian. Historically, it was introduced during the 
colonial expansion of the Republic of Venice, supplanting the other 
Romance idioms spoken in the area and it became a regional koine’ 
or lingua franca. It represents the mother tongue (or one of the 

mother tongues) of the members of the autochthonous Italian 
National Community in Croatia, characterized by a strong 
ethnolinguistic vitality within the Italophone communicative 
repertoire in Istria. Bilingual communities facing diglossia may assess 
their language proficiency in dialect and standard language differently. 
Therefore, the study of such bilingual communities provides a unique 
opportunity to investigate linguistic diversity among 
bilingual speakers.

Subjective forms of assessment: 
self-assessment

Self-assessments, in which bilinguals report on their language 
history, use and proficiency, are one of the most commonly used 
language assessment measures in the field of bilingualism and second 
language acquisition (SLA) (Treffers-Daller, 2015). There are a variety 
of self-assessment measures used to assess the linguistic background 
of bilinguals, for example the Experience and Proficiency 
Questionnaire (LEAP-Q; Marian et al., 2007) and the Language and 
Social Background Questionnaire (LSBQ; Anderson et al., 2018; Luk 
and Bialystok, 2013), which have been shown to be valid and reliable 
measures of the language background of bilinguals (Luk and Bialystok, 
2013; Marian et  al., 2007). To assess language proficiency, these 
questionnaires ask bilinguals to rate their current level of fluency in 
speaking, understanding (also referred to as listening or listening 
comprehension; see Brantmeier et al., 2012; Ross, 1998), reading, and/
or writing in each of their languages.

There is empirical evidence that self-assessment is an appropriate 
and predictive measure of language proficiency (Delgado et  al., 
1999), both in terms of overall language and domain-specific 
proficiency (Delgado et al., 1999; Flege et al., 1999), which has been 
confirmed in numerous studies on bilingual and SLA research on 
adults and children with typical and impaired language development 
(i.e., Bedore et  al., 2010), highly proficient (second) language 
learners (Clyne, 1997; Williams and Hammarberg, 1998) and less 
proficient ones (De Angelis, 2007; Selinker and Baumgartner-
Cohen, 1995).

However, although self-assessment is a widely used method, its 
reliability, validity, and usefulness have been largely disputed (e.g., 
Blanche and Merino, 1989; Polinsky, 2018; Ross, 2006). Given the 
complexity of language use and proficiency in a range of tasks, some 
researchers doubt that self-assessment is detailed enough to capture 
this, even when specific domains of proficiency are considered (e.g., 
Treffers-Daller, 2015). Additionally, it has been found that self-
assessments can be  influenced by individuals’ own biases, as 
individuals tend to overestimate or underestimate their language 
proficiency (e.g., Blanche and Merino, 1989; MacIntyre et al., 1997).

Therefore, self-assessment alone might not be considered the most 
appropriate instrument for language assessment, and other and more 
comprehensive quality indices are needed, possibly combining both 
subjective and objective measures and allowing a more in-depth 
investigation of the relationship between these measures (see Kang 
and Kim, 2016; Macbeth et  al., 2022; Treffers-Daller, 2015). This 
encouraging approach is further developed in the present study, which 
aims to investigate the relationship between self-assessment and 
objective forms of assessment in bilingual speakers.
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Objective forms of assessment: measures 
of syntactic complexity and lexical diversity

Objective forms of assessment often include language proficiency 
tests or teachers’ assessments. Another way to objectively measure the 
language proficiency of bilingual speakers is to analyze spontaneous 
language production and gain an insight into current naturalistic 
language use (see Macbeth et  al., 2022; Treffers-Daller, 2015). 
Language sample analysis (LSA) offers an ecologically valid, 
naturalistic, and efficient form of language assessment that can be used 
together with standardized language tests to assess bilingual language 
proficiency (see Ebert, 2020). However, compared to language tests, 
LSA has greater ecological validity and allows for a more in-depth 
analysis of different aspects of language that can be assessed in a single 
assessment task.

Two main concepts have been used as indices of language ability 
when applying LSA, syntactic complexity and lexical diversity. 
Syntactic complexity refers to the range of syntactic structures and the 
degree of sophistication of those structures (Ortega, 2003). It is a 
multidimensional construct that can be  measured at the level of 
overall complexity, complexity via subordination, and subclausal 
complexity (Norris and Ortega, 2009). The overall syntactic 
complexity is usually operationalized by global or generic metrics of 
language complexity such as the mean length of communication unit 
(C-unit) (MLCU; Heilmann et al., 2010; Loban, 1976), mean length 
of utterance measured in words (MLUw; Bishop and Donlan, 2005; 
Frizelle et al., 2018), or mean length of turn (MLT; Kelly et al., 2022; 
Peltonen, 2021).

The most common global measure of syntactic complexity is 
MLCU. C-unit consists of a main clause with its modifiers or a main 
clause with all subordinate clauses attached to it. A clause is any 
syntactic unit consisting of at least one predicate. The length of the 
C-unit increases if it consists of a dependent clause or if the syntax 
within a clause is more complex, e.g., if a clause is extended by adding 
attributes, appositions, etc. More fine-grained measures of syntactic 
complexity include clausal density (CD), calculated as the total 
number of main and subordinate clauses divided by the total number 
of C-or T-units (Gutierrez-Clellen and Hofsteter, 1994; Mäkinen et al., 
2014), or mean length of clause (MLC) as a more specific measure of 
syntactic complexity at the subclausal level. Measures of syntactic 
complexity have been used to assess language abilities in first language 
acquisition (e.g., Košutar et  al., 2022), language proficiency of L2 
learners (e.g., Ortega, 2003; Peltonen, 2021), as well as the language 
abilities of bilingual children (e.g., Andreou and Tsimpli, 2020).

Mean length of turn (MLT; Caissie et  al., 1998) measures the 
length of turn-taking in the conversation and the division of 
conversational load between different speakers. It is measured by the 
number of words or number of syllables per speaking turn (e.g., Nitta 
and Nakatsuhara, 2014) and provides information about the control 
of the conversational situation. Indirectly, it can point to different 
aspects of language proficiency of a speaker. In child language 
development research, MLT has been used as a measure of language 
complexity (e.g., Creaghe, 2019; Ninio and Snow, 1999). In the L2 
studies MLT has been used to measure fluency of L2, both in the 
broader sense (fluency as oral proficiency) or narrower, the flow and 
smoothness of speech (van Os et al., 2020). A higher MLT suggests 
longer and more elaborate contributions from speakers, potentially 
indicating more complex or detailed storytelling, explanations, or 

discussions. On the other hand, a lower mean length of turn may 
point to shorter and more concise utterances, possibly signaling a 
more rapid flow of conversation. In general, MLT provides information 
about the length of utterances and larger sections of connected speech, 
which can reflect the complexity of syntax (Fagan and Iglesias, 2000; 
Van der Veen et al., 2021).

Lexical diversity refers to how diverse the vocabulary produced is. 
The more diverse the vocabulary, the greater the lexical diversity. 
Traditional measures of lexical diversity include number of different 
words (NDW; Miller, 1981) and type-token ratio (TTR; Templin, 
1957). TTR is calculated as the total number of unique words (types) 
divided by the total number of words (tokens). Although these 
measures have been widely used, both have been shown to 
be influenced by the language sample’s length (Malvern et al., 2004). 
To overcome these limitations, researchers proposed alternative 
measures that consider text length, such as measure D (Malvern and 
Richards, 1997) and moving-average type-token ratio (MATTR, 
Covington and McFall, 2010). Measure D is based on mathematical 
modelling of the decreasing TTR curve with the increasing length of 
the language sample. MATTR calculates the TTR of text windows 
with a fixed size by moving the window through the text. At the end 
of the text, all TTRs are averaged to determine the final score. Both D 
and MATTR provide valid assessments of lexical diversity even when 
language samples differ in length (Fergadiotis et al., 2015 for MATTR; 
Jarvis, 2002; McCarthy and Jarvis, 2010 for D). Measures of lexical 
diversity have been used to assess language abilities of bilingual 
children (e.g., Mitrofanova et al., 2018) and L2 learners (Treffers-
Daller et al., 2018). Previous studies on Croatian speakers have also 
found that measure D can predict receptive vocabulary scores in 
bilingual children (e.g., Hržica and Roch, 2021).

The relationship between self-assessment 
and objective forms of assessment

Since self-assessment is a relatively simple and learner-centered, 
it has long been of great interest to investigate the validity of self-
assessment measures by testing the relationship between self-
assessment and objective forms of assessment to find out whether the 
content and construct measured by the two forms of assessment are 
identical (e.g., Bachman, 1990; DeVellis, 2003; Ma and Winke, 2019). 
In general, positive correlations were found, but the strength of the 
correlation varied. In their meta-analysis, Li and Zhang (2021) found 
an average aggregate correlation of.466 between self-assessment and 
objectively measured language performance (i.e., language tests and 
teacher assessment). However, they also discovered that there are 
factors (e.g., criteria type of self-assessment, training, total numbers 
of items in the self-assessment instrument) that weaken this 
relationship or contribute to the strength of the correlation coefficient.

Self-assessment can be  measured as an overall score or more 
specifically for different language domains, i.e., listening, speaking, 
reading, and writing. As Zell and Krizan (2014) have shown, 
correlations between self-assessment and objective measures are 
stronger if the self-assessment is calculated specifically for a specific 
domain and not as an overall proficiency. There is evidence that self-
assessment of receptive language skills (i.e., listening and reading) 
correlates more strongly with language tests than self-assessment of 
productive skills (i.e., speaking and writing) (Krausert, 1991; 
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Ross, 1998). In their meta-analysis, Li and Zhang (2021) found the 
highest correlation between self-assessment of listening and the 
language tests, followed by reading and speaking and a significantly 
lower coefficient for self-assessment of writing, although all these 
correlations were significant and moderate.

The studies to date differ greatly in the methodology used, 
especially in the self-assessment procedure. It seems that greater 
specificity and explicitness of self-assessment items strengthens the 
relationship between self-assessment measures and objective forms of 
assessment (Andrade and Valtcheva, 2009; Panadero and Romero, 
2014) and the same is true when speakers are trained in advance 
(Birjandi and Bolghari, 2015; Ross, 2006). Both specificity and training 
were significant factors in this regard (Li and Zhang, 2021).

More consistent results have been obtained when the relationship 
between language tests and self-assessment measures has been 
examined [moderate to high correlations in Bachman and Palmer 
(1989) and Ikeguchi (1996)], while the relationship between teacher 
assessment and self-assessment is not so clear. Birjandi and Bolghari 
(2015) reported high correlations, while Langan et al. (2008) found 
weak or non-significant correlations. In their meta-analysis, Li and 
Zhang (2021) found that both language tests and teacher assessments 
were moderately correlated with self-assessment scores. The 
correlation was slightly lower for teacher assessments, but the 
discrepancy was not statistically significant.

Previous research has shown that there is a relationship between 
self-assessment and objective measures of language performance (e.g., 
language tests and teachers’ assessments) and that this relationship 
may depend among others on the type of objective measure used. As 
far as we know, there is no study that has investigated the relationship 
between self-assessment and language sample measures, namely 
objective forms of language assessment, such as measures lexical 
diversity and syntactic complexity.

Challenges in the language assessment of 
bilingual speakers

Due to the ability to use their languages in different contexts and 
with different interlocutors, bilinguals have a variety of language 
experiences in their everyday lives. In assessing their language 
proficiency, researchers have used a range of tasks, both subjective and 
objective (e.g., Hayakawa et al., 2022; Macbeth et al., 2022; Montrul, 
2011; Polinsky, 2018); nevertheless, self-assessments have often been 
criticized, especially in studies on heritage bilingual speakers. Heritage 
speakers are individuals who acquire the minority language (i.e., their 
heritage language) at home and the majority language (i.e., the 
community language) through immersion during childhood, often 
after starting formal education (Montrul, 2015; Rothman, 2009). 
When measuring the language proficiency of bilingual heritage 
speakers, it can be a challenge to determine the baseline language to 
be assessed. The baseline language is not necessarily the standard 
variety of the native-speaking population or the variety that is taught 
in formal education. In most cases, the home language of the heritage 
speaker is a regional dialect, and the exposure to other dialects or a 
formal standard variety is not that common (see Polinsky, 2014). In 
communities where dialects are the primary means of communication 
and speakers have limited exposure to the standard variety, language 
assessment on these dialects is crucial for understanding the dynamics 

of the linguistic reality of the community. Dialects in heritage language 
communities are integral parts of linguistic identity and reflect the 
unique history, culture, and social dynamics of a particular group (see 
Brehmer, 2021).

Polinsky (2018) challenges the use of self-assessments by heritage 
speakers by pointing out that heritage speakers’ perceptions may differ 
inside and outside of their home speech community. Some heritage 
speakers, who are criticized because of the way they speak, may 
compare themselves negatively with baseline speakers, but those same 
speakers may show a different attitude towards their heritage language 
in the context where another language is dominant. Moreover, some 
researchers suggest that self-assessment by bilingual speakers may 
be inversely correlated with their language proficiency (e.g., Beaudrie 
and Ducar, 2005; Davidson and Lekic, 2013; Thompson, 2015; Titus, 
2012). This is likely due to the fact that the higher the speaker’s 
language proficiency, the more aware they are of their linguistic 
limitations. Indeed, Polinsky (2018) has reported a negative 
correlation between self-assessment and objective assessment, namely 
fluency measured as speakers’ speech rate, in Russian heritage 
speakers. The more fluent the speakers are, the greater their meta-
linguistic awareness and the lower their self-esteem.

Contrary findings were reported in other studies on bilingual 
heritage speakers. For example, Macbeth et al. (2022) have found self-
reported heritage language use to be moderately and positively related 
to self-reported overall proficiency of these speakers (i.e., self-reported 
proficiency ratings for speaking, reading, writing, and listening). The 
more a heritage language speaker used their heritage language, the 
more proficient they report themselves to be in their heritage language. 
Moreover, this study has confirmed a relationship between self-
assessment and objective assessment in bilingual heritage speakers. 
The results from the laboratory test of language proficiency (i.e., verbal 
fluency test) were positively related to and significantly predicted the 
results from self-reported overall proficiency, suggesting that a 
laboratory-based proficiency is consistent with how heritage speakers 
self-report their overall proficiency. On the other hand, spontaneous 
language (speech) use did not significantly predict self-reported 
overall proficiency, but rather self-reported heritage language use. 
Ultimately, none of the three forms of assessment correlated strongly 
with each other and each provided unique information about the 
heritage bilingual language experience. Although Macbeth et  al. 
(2022) have confirmed the relationship between self-report by heritage 
speakers and objective language assessment, the authors have only 
investigated the overall self-reported proficiency of these speakers and 
did not provide any insights into the relationship between self-
reported proficiency in a particular domain and different forms of 
objective assessment (i.e., language proficiency tests, spontaneous 
language production).

Kang and Kim (2016) have also found close relationship between 
self-assessment (i.e., writing skills, oral fluency, vocabulary, 
pronunciation, and grammar) and objective assessment (i.e., the 
amount and quality of output in speaking and writing) of language 
skills of Korean heritage speakers living in America. However, the 
results for the two forms of assessment were not identical, leading the 
authors to suggest that self-assessment would be  better used as a 
complementary assessment tool in bilingual heritage speakers. In 
addition, bicultural identity was a strong predictor of self-assessment 
of speaking and writing in heritage speakers. Similar results were 
reported in another study by Kang and Kim (2012). These findings 
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suggest that the degree of cultural identity of speakers can contribute 
to their self-assessment of their language proficiency (see also 
Macbeth et al., 2022). Speakers with a stronger cultural identity tend 
to self-rate their heritage language proficiency higher.

Furthermore, language assessment might be  particularly 
challenging in speakers of bilingual communities where, sometimes, 
two varieties of a language coexist within a community (a 
phenomenon called diglossia), thus further delineating the spectrum 
of bilingual language experience (Milani Kruljac, 2001, 2003). Such 
communities are driven by community initiatives, educational 
programs (i.e., from primary schools to universities), government 
policy and media, which provides a more conducive environment for 
the promotion of heritage language and cultural preservation (i.e., 
Lanthaler, 2001). The standard variety is generally used in education, 
in the media and in certain situations (e.g., in official documents), 
while the dialect is common in everyday communication (e.g., within 
families and local communities) (i.e., Blagoni et al., 2016). This duality 
adds further layers to the linguistic dynamics within the community, 
and speakers navigate this multi-layered linguistic reality by balancing 
between the use of standard variety and dialect depending on the 
context (see Iannaccaro et al., 2003). An example of such a bilingual 
community are the speakers of Italian in Istria, a statutory bilingual 
county in Croatia, who are exposed to both the regional dialect (i.e., 
Istrovenetian) and standard Italian in their everyday lives.

Therefore, when assessing the language proficiency of bilingual 
speakers living in such communities, one should consider both 
language varieties used by the speaker. Such an approach can 
contribute to a more comprehensive understanding of the diverse 
experiences that heritage bilinguals encounter. Moreover, self-
assessment in specific domains (i.e., speaking, listening, reading, and 
writing) may vary depending on which language variety the speaker 
is more familiar with and may therefore relate differently to different 
forms of objective assessment (e.g., tests of language proficiency, 
languages samples). To the best of our knowledge, no study has yet 
looked at the possible differences in self-assessment between standard 
variety and dialect or provided insights into possible language variety-
related differences in the relationship between self-assessment and 
objective language assessment of bilingual speakers.

Research questions

A wide range of subjective and objective tools have been used to 
assess the language proficiency of bilingual speakers, all of which have 
been criticized in one way or another (see Blanche and Merino, 1989; 
Ross, 2006). Despite criticism, self-assessment has been shown to be a 
reliable and valid tool for assessing the language proficiency of 
bilingual speakers (Delgado et  al., 1999), and it has also been 
recommended to be used in combination with objective measures 
(Kang and Kim, 2016). However, previous studies have shown 
contradictory results regarding the relationship between self-
assessment and objective forms of assessment (cf. Macbeth et al., 2022; 
Polinsky, 2018). Moreover, they did not provide information on the 
relationship between objective assessment and self-assessment in 
specific domains (i.e., listening, reading, speaking, and writing). 
Possible differences related to the linguistic diversity that bilingual 
speakers are exposed to (i.e., standard vs. dialect) have also not been 
investigated. As a result, there is a lack of knowledge about language 

assessment in different language varieties, and about the possible 
language variety-related differences in the relationship between the 
two forms of assessment.

The present study aims to contribute to this line of research by 
investigating the relationship between self-assessment and objective 
form of assessment such as language sample analysis (LSA), i.e., 
measures of syntactic complexity and lexical diversity in spontaneous 
speech production. The particular focus of the study is on the language 
assessment of Italian bilingual speakers living in Istria, a statutory 
bilingual county in Croatia, who are exposed to both the regional 
dialect (i.e., Istrovenetian) and standard Italian in their everyday lives. 
We were also interested in investigating the potential language variety-
related differences (standard vs. dialect) in the relationship between 
the two forms of language assessment to gain a more comprehensive 
understanding of the language proficiency of bilingual speakers.

Based on the results of previous studies, we  addressed the 
following research question: Is there a relationship between self-
assessment (overall and in specific domains: listening, speaking, 
reading, and writing) and measures of lexical diversity and syntactic 
complexity in the standard Italian and the Istrovenetian dialect? If so, 
how can it be described?

Materials and methods

Participants

The participants in this study are bilingual speakers of Croatian 
and Italian who live in the bilingual region of Istria County in Croatia. 
Istria County is located in the north-western part of Croatia and is a 
border region that has been in constant contact with Slavophone and 
Italophone cultures and languages for several centuries. Apart from 
the Croatian majority community, the most numerous minority 
community and the only recognized national minority in Istria 
County is the autochthonous Italian National Community (e.g., 
Blagoni et al., 2016; Milani Kruljac, 2001, 2003; Giuricin and Giuricin, 
2008). Istria has a history of enduring and stable societal bilingualism, 
with Croatian-Italian bilingualism being officially recognized (both 
languages are official in the County). Furthermore, a significant part 
of the Istrian population is bilingual, with the Italophone-speaking 
community being (almost) completely bilingual today.

The selected group comprises 82 participants who are Italophone 
bilingual speakers of Italian (Istrovenetian) and live in Istria (N = 82; 
M = 28, F = 54; age range = 20–50+). Participants reported speaking 
both Italian Istrovenetian and Croatian, with Italian Istrovenetian 
being the mother tongue for the majority (68%). All participants 
began acquiring both languages at an early age, with the second 
language introduced by the latest at age 3. The majority of participants 
were female (66%), and most were in their twenties (see Table 1).

TABLE 1 Information about participants.

N 82

Mother tongue Italophone speakers Croatophone speakers

68% 32%

Age Mean Range, SD

39 16–80, 15.45
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Materials

The participants’ data were extracted from the larger data pool of 
the Corpus of Spoken Istrovenetian/Fiuman and Croatian 
(C-ORAL-IC) (Poropat Jeletić et  al., 2024), which contains 41 
transcripts of conversations, corresponding source audio files (37 
media files) and an accompanying participant spreadsheet (91 
participants) with demographic and sociolinguistic data on each 
speaker. The data was collected between 2018 and 2021. Language 
sampling was conducted by researchers from bilingual communities 
who had access to groups of bilingual speakers. Sampling took place 
in various daily, informal, and interactive situations, especially in 
spontaneous speech situations among family members, friends, 
colleagues, or acquaintances, such as informal gatherings, socializing 
or family dinners. As speakers were recorded in informal situations, 
they spoke Italian dialect, namely Istrovenetian. All speakers gave a 
written consent form in which they agreed to be recorded without 
their explicit knowledge within 1 month of signing the consent form. 
Investigators were trained to minimize their involvement in the 
recorded sessions to avoid the Observer’s paradox (1972) as much as 
possible. The corpus was transcribed using Talk Bank’s uniform 
transcription standard (CHAT) as the coding system (Mac Whinney, 
2000). The participants spoke Italian most of the time. Utterances and 
words in Croatian were marked so that they could be excluded from 
the analyses. For this study, we selected all participants with more than 
80 utterances.

The data on self-assessment of language proficiency was collected 
using a bilingual questionnaire. The questionnaire is available on the 
Open Science Framework (OSF): https://osf.io/mkg72/. Each 
participant was asked to rate their language proficiency in the standard 
Italian and in the Istrovenetian dialect in four domains: listening, 
speaking, reading, and writing. A five-point Likert scale was used for 
this purpose. Participants answered these questions as part of a 
broader online survey, which also included questions about their age, 
language status, education, etc. The survey was distributed via the 
online platform SurveyMonkey.

We used the Computerized Language Analysis program (CLAN; 
MacWhinney, 2000) to calculate measures of syntactic complexity and 
lexical diversity for each participant. Measures of syntactic complexity 
included mean length of communication unit (Heilmann et al., 2010) 
and mean length of turn (MLT; Caissie et  al., 1998). MLCU was 
calculated in words using CLAN’s MLU program, which divides the 
number of words (tokens) spoken by a participant by the number of 
lines uttered by that participant in the transcripts. To segment the 
spontaneous speech into utterances, communication units (C-units) 
were used. Each line of the transcript represents one C-unit, which 
was segmented according to syntactic criteria. C-units are defined as 
independent clauses with their modifiers. Main clauses that are 
independent can be segmented into one C-unit. However, subordinate 
clauses that are dependent on the main clause cannot stand alone. 
Therefore, the C-unit consists of either a main clause or a main clause 
with its subordinate clauses. MLT was calculated as the average length 
of a turn in words using the CLAN’s program MLT. This program 
divides the number of words spoken by a participant by the number 
of rounds of conversation that participant has completed. For both 
measures of syntactic complexity, utterances in Croatian were 
excluded from the analysis, but the Croatian words contained in the 
utterance were counted.

For lexical diversity, D measure was chosen, as it has been shown 
to be  relatively independent of the size of the language sample 
(Malvern et al., 2004). The measure was calculated using the CLAN’s 
program VOCD, excluding utterances and words in Croatian, as well 
as repetitions, self-corrections, and other disfluencies (e.g., 
filled pauses).

Data analysis

Since the data were not normally distributed, we  used the 
non-parametric Spearman’s correlation to assess the correlation 
between the self-assessment measures (listening, speaking, reading, 
writing) in standard Italian and Istrovenetian dialect and the language 
sample measures (MLCU and D). We also calculated the average self-
assessment score and determined Spearman’s correlation between this 
score and the language sample measures. The analyses were performed 
using SPSS version 20.0. (IBM IBM Corp, 2011).

Results

Descriptive statistics

Measures of lexical diversity and syntactic 
complexity in Istrovenetian

Scores for lexical diversity and syntactic complexity are reported 
in the Table 2. Speakers talked in Italian dialect (Istrovenetian).

In terms of lexical diversity, the average score for measure D is 
92.4, with individual scores ranging from a minimum of 35.49. 
However, a large number of participants have a lexical diversity score 
of over 60. Similar variability can be observed when measuring the 
MLCU. The average number of words per communication unit is 5, 
with the lowest value being 1.69. Despite this range, the majority of 
participants consistently produce C-units with an average length of 
more than 3.5 words. The mean length of turn (MLT) also shows great 
variability, ranging from only 3 words to 28 words. Most participants 
produced turns with an average length of 9 words or more.

Self-assessment scores in standard Italian and 
Istrovenetian

Scores for self-assessment in Table 3 for Italian and in Table 4 
for Istrovenetian.

The participants rated their language proficiency in standard 
Italian with consistently high scores. The average scores for listening, 
speaking, reading, and writing were above 4.6, with the highest 
average for listening and the lowest for writing. Whilst there was some 
variability between participants, illustrated by the minimum scores 

TABLE 2 Descriptive results for measures of lexical diversity and syntactic 
complexity.

Min Max M SD

D (lexical diversity) 35.49 118.93 92.4 26.89

MLCU (syntactic complexity) 1.69 8.49 5 1.41

MLT (in words) 2.82 27.65 9.08 4.75

D, measure D; MLCU, mean length of communication unit; MLT, mean length of turn (in 
words).
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within each category, the lowest minimum scores were observed for 
reading and the highest for listening.

The assessment of language skills in the Istrovenetian dialect also 
resulted in high average scores, albeit slightly lower than for standard 
Italian. Nevertheless, all scores were above 4.3, with the highest 
average for listening and the lowest for writing. It is worth noting that 
the lowest score for each of the four language skills was 1.

Relationship between self-assessment and 
measures of lexical diversity and syntactic 
complexity in standard Italian and 
Istrovenetian

Correlations between self-assessment scores in standard Italian 
and Istrovenetian are presented in Table 5. First, we explored how 
self-assessment scores in different domains within one language 
varieties correlate. The overall self-assessment scores for standard 
Italian and the dialect showed a moderate correlation [rs(82) = 0.612, 
p < 0.001]. Self-assessment scores for different domains of standard 
Italian all show significant high correlations (>0.7). Self-assessment 
scores for different domains of Istrovenetian dialect also show 
significant high correlations (>0.7), except for writing and listening, 
which show a moderate correlation [rs(82) = 0.682, p < 0.001]. Next, 
we  explored correlations between two varieties. The overall self-
assessment scores for standard Italian and the Istrovenetian dialect 
showed a moderate correlation [rs(82) = 0.612, p < 0.001], which is also 
the case for the individual domains. Moderate positive correlations 
were found between listening in standard Italian and in the dialect 
[rs(82) = 0.545, p < 0.001], as well as between self-assessments of 
speaking [rs(82) = 0.511, p < 0.001], reading [rs(82) = 0.539, p < 0.001], 
and writing [rs(82) = 0.550, p < 0.001]. Based on the observed positive, 
but lower correlations we conclude that it is appropriate to treat self-
assessment in standard Italian and self-assessment in dialect as 
separate measures, as is also the case for the individual domains.

Correlations between self-assessment scores and measures of lexical 
diversity and syntactic complexity are presented in Tables 6, 7, separately 
for self-assessments in standard Italian and the Istrovenetian dialect. 
Self-assessment scores in the different varieties were compared with the 

unique values of indices for lexical diversity and syntactic complexity 
obtained from the language sample in the Istrovenetian dialect. For the 
standard Italian self-assessment scores, a low positive correlation was 
found between the overall self-assessment score and MLT [rs(82) = 0.249, 
p < 0.05], while there was no significant correlation between self-
assessment and either the measure D or MLCU. However, positive 
correlations were observed between specific domains of self-assessment 
in standard Italian and the measure D. Significant low correlations were 
found between the self-assessment of listening and D [rs(75) = 0.228, 
p < 0.05] and between the self-assessment of reading and D 
[rs(75) = 0.242, p < 0.05]. The self-assessment of writing did not correlate 
with D. There were no observed correlations between specific domains 
of self-assessment in standard Italian and syntactic complexity measured 
by MLCU. Positive correlations were observed between specific domains 
of self-assessment in standard Italian and syntactic complexity measured 
by MLT. MLT correlated positively with listening [rs(82) = 0.274, p < 0.05] 
and reading [rs(82) = 0.303, p < 0.01], but not with speaking 
[rs(82) = 0.201, p = 0.07] and writing [rs(82) = 0.160, p = 0.153].

For the Istrovenetian dialect, the overall self-assessment score 
showed a significant positive low correlation with MLT [rs(82) = 0.256, 
p < 0.05] and the measure D [rs(82) = 0.242, p < 0.05], but not with 
MLCU. Correlations were found for specific domains of self-
assessment. There were significant positive low correlations between 
self-assessment of listening and D [rs(75) = 0.234, p < 0.05] and between 
the self-assessment of writing and D [rs(75) = 0.239, p < 0.05]. A 
marginally significant low positive correlation was observed between 
the self-assessment of speaking and D [rs(75) = 0.213, p = 0.066], while 
no significant correlation was found between the self-assessment of 
reading and D. There were no observed correlations between specific 
domains of self-assessment in standard Italian and syntactic complexity 
measured by MLCU. In particular, there were no significant correlations 
between the self-assessment of listening and MLCU [rs(82) = 0.158, 
p = 0.155], the self-assessment of speaking and MLCU [rs(82) = 0.099, 
p = 0.378], the self-assessment of reading and MLCU [rs(82) = 0.196, 
p = 0.077], and the self-assessment of writing and MLCU [rs(82) = 0.057, 
p = 0.612]. Self-assessment scores in some domains for Istrovenetian 
dialect showed correlation with measures of syntactic complexity. A 
significant positive low correlation was found between the self-
assessment of listening and MLCU [rs(82) = 0.217, p = 0.05], but not for 
any other domain. Positive correlations were observed between specific 
domains of self-assessment in standard Italian and syntactic complexity 
measured by MLT. The overall scores for self-assessment showed a 
significant low positive correlation with MLT [rs(82) = 0.249, p < 0.05]. 
Regarding the self-assessment in specific domains, MLT correlated 
positively with listening [rs(82) = 0.274, p < 0.05] and reading 
[rs(82) < 0.303, p < 0.01], but not with speaking [rs(82) = 0.201, p < 0.07] 
and writing [rs(82) = 0.160, p < 0.153] MLT showed a significant positive 
correlation with all domains of self-assessment: listening [rs(82) = 0.322, 
p < 0.01], speaking [rs(82) = 0.257, p < 0.05], reading [rs(82) < 0.296, 
p < 0.01], and writing [rs(82) = 0.249, p < 0.05].

Discussion

The present study aimed to investigate the relationship between 
self-assessment of language proficiency and objective measures of 
lexical diversity and syntactic complexity in bilingual speakers of 
Italian living in Croatia, taking into account assessment in two 

TABLE 3 Descriptive results for self-assessment of standard Italian 
language.

Min Max M SD

Listening 3 5 4.82 0.45

Speaking 2 5 4.68 0.63

Reading 1 5 4.73 0.70

Writing 2 5 4.67 0.65

TABLE 4 Descriptive results for self-assessment of Istrovenetian.

Min Max M SD

Listening 1 5 4.73 0.45

Speaking 1 5 4.60 0.63

Reading 1 5 4.46 0.70

Writing 1 5 4.38 0.65
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language varieties, the standard Italian language and the 
Istrovenetian dialect.

The results of the descriptive statistics for self-assessment in all 
four domains in the two language varieties are consistently at or above 
4, which indicates that the participants consider themselves to 
be  proficient speakers of both the standard Italian and the 
Istrovenetian dialect. However, while the scores for standard Italian 
are consistent in all four domains and are above 4.5, there is a 
difference in the scores for the self-assessments of the Istrovenetian 
dialect. Self-assessment scores are higher for listening and speaking, 
when compared to reading and writing. These results are consistent 
with the self-assessment results of heritage speakers of Italian in 
Romano and Guijarro-Fuentes (2023) and findings for heritage 
speakers of Spanish in the USA, who are known to have advantages 
over L2 speakers in tasks involving listening and speaking but are at a 
disadvantage in tasks involving reading and writing (Bowles, 2011).

In the case of the present study, the observed dissociation between 
speaking and writing reflects that the dialect is primarily used in 
spoken communication as a modality which is inherently less complex 
than written language (e.g., Biber, 1988; Roland et  al. 2007). The 
complexity of written language stems from greater syntactic 
complexity usually associated with advanced writing, but also from 
the three components of vocabulary, namely lexical density, lexical 
sophistication, and lexical diversity (Durrant et al., 2021; Lu, 2012; 
Read, 2000). Crucially, the divergence in scores across the four 

domains for the Istrovenetian dialect, but not for the standard Italian, 
mirrors the functional differences of the two varieties. The standard 
Italian is a language variety used in formal contexts, such as 
educational contexts, while the dialect is predominantly used in 
everyday informal communication. This duality of language usage 
emphasizes not only the linguistic diversity but the sociolinguistic 
communication practices of this bilingual community. We examined 
the relationship between the overall scores for self-assessment and 
objective assessment, i.e., measures of lexical diversity and syntactic 
complexity. The overall score in the standard Italian positively 
correlated only with the measure MLT for syntactic complexity, while 
the overall score in the Istrovenetian dialect correlated positively with 
both the measure D for lexical diversity and the MLT for syntactic 
complexity. Previous research examining the relationship between 
self-assessment and objective forms of assessment obtained different 
results, ranging from weak correlations or non-significant results (e.g., 
Langan et al., 2008) to significant positive correlations (e.g., Bachman 
and Palmer, 1989; Li and Zhang, 2021). Moreover, it has been 
established that the nature of objective assessment is likely to influence 
the magnitude of correlation, for example stronger correlations were 
obtained for language tests than for teachers’ assessments (Li and 
Zhang, 2021). Our results contribute to this existing body of evidence, 
but it is worth noting that the correlations we obtained are relatively 
low (cf. Li and Zhang, 2021). This could be  the result of the 
methodology used. Notably, we  employed a standard form of 

TABLE 5 Correlations between self-assessment scores in different language varieties (standard Italian vs. Istrovenetian dialect).

1 2 3 4 5 6 7 8 9 10

Listening (SI) – 1 –

Speaking (SI) – 2 0.794** –

Reading (SI) – 3 0.959** 0.752** –

Writing (SI) – 4 0.753** 0.775** 0.799** –

Overall (SI) – 5 0.832** 0.875** 0.866** 0.909* –

Listening (ID) – 6 0.545** 0.472** 0.521** 0.407** 0.509** –

Speaking (ID) – 7 0.520** 0.511** 0.492** 0.386* 0.480** 0.844** –

Reading (ID) – 8 0.561** 0.598** 0.539** 0.507** 0.599** 0.764** 0.806** –

Writing (ID) – 9 0.475** 0.535** 0.502** 0.550** 0.592** 0.682** 0.760** 0.878** –

Overall (ID) – 10 0.513** 0.571** 0.528** 0.533** 0.612** 0.729** 0.811** 0.912** 0.991** –

SI, standard Italian; ID, Istrovenetian dialect. **, correlation is significant at the 0.01 level (two-tailed). *, correlation is significant at the 0.05 level (two-tailed).

TABLE 6 Correlations between measures of lexical diversity, syntactic complexity, and self-assessment scores in Italian standard language.

1 2 3 4 5 6 7 8

D – 1 –

MLCU – 2 0.129 –

MLT – 3 0.273* 0.803** –

Listening – 4 0.228* 0.158 0.274* –

Speaking – 5 0.076 0.099 0.201 0.794** –

Reading – 6 0.242* 0.242* 0.303* 0.752** 0.959** –

Writing – 7 0.143 0.143 0.160 0.753** 0.775** 0.799** –

Overall – 8 0.125 0.153 0.249* 0.832** 0.875** 0.866** 0.909** –

D, measure D; MLCU, mean length of communication unit; MLT, mean length of turn (in words). **, correlation is significant at the 0.01 level (two-tailed). *, correlation is significant at the 
0.05 level (two-tailed).
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self-assessment, where speakers self-rated their language proficiency 
without providing them with more explicit criteria. Participants were 
asked to provide a score without explanations or examples that might 
help them to determine the appropriate score. This contrasts with 
alternative self-assessments that provides guidelines for scoring (e.g., 
Brown and Harris, 2013). Additionally, we utilized a Likert scale as 
opposed to a computer-assisted adaptive instrument for self-
assessment. It is important to note that the explicit task criteria and 
the use of computer-assisted instruments have emerged as factors 
contributing to the strength of correlation in previous studies (Li and 
Zhang, 2021).

Next, we examined the relationship between the overall scores of 
self-assessments in specific domains (listening, reading, speaking, and 
writing) and objective measures of lexical diversity (D) and syntactic 
complexity (MLT, MLCU). The self-assessment of listening correlated 
with measure D both in standard Italian and Istrovenetian dialect, 
while listening in Istrovenetian dialect correlated with measure 
MLT. On the other hand, self-assessment of reading in standard Italian 
correlated moderately with D and MLT, while reading in Istrovenetian 
dialect correlated only with MLT. Next, only self-assessment of 
speaking in Istrovenetian dialect showed a significant correlation with 
MLT. Self-assessment of writing correlated with both D and MLT, but 
the relationship was significant only in Istrovenetian dialect.

Previous studies indicate that self-assessment of receptive 
language skills (i.e., listening and reading) shows a closer relationship 
with objective assessment than self-assessment of productive skills 
(i.e., speaking and writing) (e.g., Krausert, 2013; Ross, 1998). The 
present study confirms this relationship, revealing the robust (albeit 
low) correlations between listening and reading as receptive language 
skills and objective measures. A meta-analysis conducted by Li and 
Zhang (2021) underscores a notable correlation between self-
assessment of listening and the language tests, aligning with our 
findings. Consequently, it appears that the relationship between 
objective measures and specific domains of self-assessment is more 
pronounced in the listening domain.

The obtained results reveal the intricate interplay between self-
assessments and objective assessment, but also offers insights into the 
patterns of use of different language varieties in bilingual speakers.

We observed a significant correlation between overall self-
assessment of language proficiency in standard Italian and the 
Istrovenetian dialect. This correlation is not very high, which indicates 
that speakers recognize differences in their language proficiency 

between the two language varieties. Such awareness is expected in a 
bilingual community with diglossia. Speakers are likely to have similar 
language proficiency in standard Italian and the Istrovenetian dialect 
to a certain extent. However, differences arise due to the educational 
background. The presence of both Croatian and Italian schools in the 
region as well as the different educational backgrounds of the 
participants (some participants received formal education in Italian, 
others in Croatian and a few in both languages) contribute to these 
differences. In addition, some participants attended universities in 
Italy or Croatia, which could have a further influence on the 
perception of their language proficiency. Overall, the observed 
differences in self-assessment between standard variety and dialect 
can be attributed to these differences in education.

Secondly, a greater number of correlations between the overall self-
assessment and the measures of syntactic complexity and lexical diversity 
were found for the Istrovenetian dialect than for Standard Italian. 
Differences were also found in correlations between domain-specific 
self-assessments and measures of lexical diversity and syntactic 
complexity. We observed more significant correlations between domain-
specific self-assessments and measures of lexical diversity and syntactic 
complexity in Istrovenetian dialect than in standard Italian. Higher 
number of correlations between self-assessment and objective measures 
in the dialect rather than in the standard Italian can be expected, as the 
participants were recorded in their everyday communication in which 
they primarily use the dialect. It is noteworthy that self-assessment 
results correlate with MLT in all domains, suggesting that better language 
proficiency contributes to longer conversational turns, which is 
consistent with previous studies (e.g., Creaghe, 2019; Ninio and Snow, 
1999). These results emphasize the multi-layered nature of this 
relationship, which is particularly evident in the correlations across all 
domains of self-assessment within the dialect.

Higher number of correlations between self-assessment and 
objective measures in the dialect rather than in the standard variety 
can be expected, as the participants were recorded in their everyday 
communication in which they primarily use the dialect. It is 
noteworthy that self-assessment results correlate with MLT in all 
domains, suggesting that better language proficiency contributes to 
longer conversational turns, which is consistent with previous studies 
(e.g., Creaghe, 2019; Ninio and Snow, 1999). These results emphasize 
the multi-layered nature of this relationship, which is particularly 
evident in the correlations across all domains of self-assessment 
within the dialect.

TABLE 7 Correlations between measures of lexical diversity, syntactic complexity, and self-assessment scores in Istrovenetian dialect.

1 2 3 4 5 6 7 8

D – 1 –

MLCU – 2 0.129 –

MLT – 3 0.273* 0.803** –

Listening – 4 0.234* 0.217* 0.322** –

Speaking – 5 0.213 0.181 0.257* 0.884** –

Reading – 6 0.150 0.192 0.296** 0.764** 0.806* –

Writing – 7 0.239* 0.144 0.249* 0.682** 0.760** 0.878** –

Overall – 8 0.242* 0.152 0.256* 0.729** 0.811** 0.912** 0.991** –

D, measure D; MLCU, mean length of communication unit; MLT, mean length of turn (in words). **, correlation is significant at the 0.01 level (2-tailed). *, correlation is significant at the 0.05 
level (two-tailed).
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In the present study, we investigated Italophone bilingual speakers 
in Croatia, who are still an under-researched and under-represented 
bilingual community. The results point to the importance of self-
assessment on different language varieties to which bilingual speakers 
living in communities with diglossia are exposed. Different language 
varieties can have a different status and function. Self-assessment in 
specific domains (i.e., speaking, listening, reading, and writing) may 
vary depending on which language variety the speaker is more 
familiar with, and may therefore relate differently to different forms of 
objective assessment. For example, self-assessment in standard variety 
may be  strongly related to language proficiency tests, while self-
assessment in dialect may be more strongly related to the measures of 
language sample analysis. To the best of our knowledge, no study has 
yet examined the possible differences in bilingual language assessment 
between standard variety and dialect or language variety-related 
differences in the relationship between self-assessment and objective 
language assessment of bilingual speakers.

The obtained results are informative not only from the perspective 
of bilingual speakers of Istrovenetian in Croatia but can also 
be extended to other similar bilingual communities. For example, 
there are several other bilingual language communities that share the 
feature of diglossia, having in common similarities with the Istrian 
Italophone diglossic community: the German-speaking community 
in the north Italian autonomous province of South Tyrol (Lanthaler, 
2001), where standard German if spoken in formal settings and the 
Tyrolean varieties in informal daily communication; the Catalan-
speaking community in Catalonia (Miller and Miller, 1996), the 
Occitan-speaking community in South France (Blanchet and 
Schiffman, 2004), the Romansh-speaking language group in 
Graubünden in Switzerland (Regula, 2008), the Franco-Provençal 
speakers in Aosta Valley in Italy (Iannaccaro et al., 2003), among 
others. Although each of these language communities has a unique 
historical and cultural context, they face rich and diverse linguistic 
experiences, identity negotiations and efforts to preserve language and 
culture. Such communities experience a clear division between formal 
and informal settings that imply the use of diverse linguistic varieties 
(standard and dialect), while communities without diglossia exhibit a 
more flexible language use across different communicative contexts. 
The presence of diglossia thus characterizes the linguistic landscape 
and the dynamics of everyday communication.

There are some limitations of the present study, one of them being 
related to the fact that the participants largely identify themselves as 
native speakers of Italian. As members of a national minority, they 
may resemble to heritage language speakers, who often perceive their 
heritage language as their native language due to emotional ties, 
family, and cultural identity, despite their varying language proficiency 
(Rothman, 2009; He, 2010; Montrul, 2015). This could influence self-
assessment and lead to an overestimation of language proficiency, 
namely heritage speakers might be more proficient in certain domains 
(e.g., family settings) but not others. Their language use varies based 
on social networks and environments (Montrul, 2015), and recent 
context-specific experiences may not reflect overall ability. All these 
factors may limit the reliability of self-assessment in heritage speakers 
and explain the low correlations in this research. However, the 
participants in our study live in an officially bilingual community with 
educational and cultural networks in both languages. Therefore, they 
do not fit the typical definition of heritage language speakers, as the 
language they consider to be their native language has a similar status 

to other languages in society (cf. Rothman, 2009). They might be less 
influenced by cultural and emotional factors and better able to 
objectively assess their language proficiency. Nevertheless, further 
research is needed on how language identity affects language 
assessment in different bilingual communities.

Conclusion

This study investigated the relationship between self-assessment 
of language proficiency and objective measures of lexical diversity and 
syntactic complexity in bilingual speakers of Italian in Croatia. Our 
primary aim was to investigate how these measures contribute to a 
comprehensive language profile of bilingual speakers obtained 
through their self-assessments. Exploring the informativeness of 
measures of lexical diversity and syntactic complexity is important as 
they can play an important role in the assessment of language 
proficiency. Firstly, these measures have proven to be ecologically 
valid as they capture language features in contexts that represent 
everyday language use, as opposed to the more formal settings of 
traditional language testing. Some speakers may see formal setting of 
proficiency tests stressful and unnatural, which may affect their 
performance. Using more ecological assessment offers them a better 
setting to showcase their abilities. Furthermore, there are no 
proficiency tests for all languages, which makes the measurement of 
lexical diversity and syntactic complexity a versatile tool that can 
be  used in different linguistic contexts. By using an ecological 
assessment paradigm that relies on language samples rather than 
standardized tests, our research contributes to the ongoing discourse 
on the reliability of ecological measures of syntactic complexity and 
lexical diversity. The correlations found between these measures and 
different domains of self-assessment suggest that bilingual Italian 
speakers in Croatia are able to objectively assess their language 
proficiency. This is in line with the results of previous studies (Lu, 
2012; Ortega, 2003; Read, 2000; Treffers-Daller, 2013), which confirm 
the credibility of self-assessment as a valuable tool for assessing the 
language proficiency of bilingual speakers.

This study also investigated language variety-related differences in 
the relationship between self-assessment and objective measures. 
We observed a higher number of correlations for dialect compared to 
standard Italian, which is probably due to the fact that the analyzed 
speech samples of spontaneous conversation were conducted in 
dialect, reflecting its nature as a spoken language variety. This 
emphasizes the complex interplay between literacy practices and 
dialect use. Future studies could investigate whether self-assessment 
in the standard variety correlates better with other objective measures 
of language proficiency, such as language tests. However, it is 
important to note that the dialect serves as a community language, 
and not all bilingual speakers in our sample attended Italian schools, 
which means that they may have limited access to the standard variety. 
Therefore, language assessment in dialect can provide more 
information about the language proficiency of bilingual speakers who 
live in such communities. For this purpose, both subjective forms of 
assessment such as self-assessment in dialect and objective assessments 
that are suitable for assessing dialect proficiency can be  used. In 
contrast to language tests used to measure language proficiency, the 
indices used in language sample analysis are not limited to a specific 
language variety.
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This study of Italophone bilingual speakers in Croatia sheds light 
on an understudied bilingual community. Findings might extend 
beyond Istria, offering insights applicable to similar bilingual 
communities facing diglossia challenges.
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In this paper we investigate bilinguals’ sensitivity to two structures that display

overlapping word orders across their two languages but are argued to have

di�erent derivational properties in their formation. We focus on filler-gap

dependencies with and without resumptive pronouns in Egyptian Arabic, a

language argued to have grammatical resumptive pronouns base generated

at the tail end of nominal A-bar dependencies, and English, a language

argued to have intrusive resumptive pronouns inserted post-syntactically due

to illicit movement operations, such as in syntactic islands. Using experimental

data from code-switched filler-gap dependencies, we argue that when given

conflicting requirements of structural well-formedness, this population of

bilinguals converge on a single structural representation across their two

languages, resulting in a one-to-one mapping between derivational properties

and surface form rather thanmaintaining two distinct representations resulting in

amany-to-onemapping. To explainwhy bilingualsmay have chosen to converge

onto a unified structure rather than maintaining two distinct representations, we

highlight that such one-on-one mapping is part of an arsenal of optimization

strategies observable in the grammars of various bilingual populations in which

bilinguals capitalize on the structural overlaps already present between their

two languages. For the purpose of this paper, such optimization results in a

structure that is ultimately common to both English and Egyptian Arabic, for this

population of bilinguals.

KEYWORDS

code-switching, A-bar dependencies, Egyptian Arabic, language contact, resumptive

pronouns, optimization strategies, convergence, experimental syntax

1 Introduction

In this paper we investigate heritage bilinguals’ sensitivity to two structures that

display overlapping word orders across their two languages but are argued to have

different derivational properties in their formation. While research on bilingual sentence

processing has argued that structures which fully overlap in surface word order across two
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languages are stored as a shared, language independent structure

in bilinguals’ mental representation (Loebell and Bock, 2003), it

is unclear to what extent the derivational properties of structures

play a role in storing structures with overlapping word orders.

We focus on filler-gap dependencies with and without resumptive

pronouns in Egyptian Arabic and English: In Egyptian Arabic,

resumptive pronouns are required at the tail end of all nominal

A-bar dependencies (e.g wh-questions) and are argued to

be insensitive to constraints on A-bar movement, such as

syntactic islands (Aoun and Li, 2003; Soltan, 2011; a.o), as

seen in (1).

(1) Resumptive pronouns in Egyptian Arabic

a. Non island contexts

[anhii risalaa]i el-safeer ’aal inn el-ra’ees katab-(hai/
∗__i)

[which speech]i the-ambassador claimed that the-president wrote-(iti/
∗__i)

lit: Which speech did the ambassador claim that the president wrote (it i/
∗__i)?

b. Island Contexts

[anhii risalaa]i el-safeer zi’il lamma el-ra’ees katab-(hai/
∗__)

[which speech]i the-ambassador upset when the-president wrote-(iti/
∗__)

lit: Which speech was the ambassador upset when the president wrote (it i/
∗__i)?

In English, resumptive pronouns occur less frequently, and

are mostly found as antecedents of A-bar structures that would

otherwise violate constraints on movement (see Asudeh, 2011;

Morgan and Wagers, 2018; a.o.). See (2).

(2)Resumptive pronouns in English

a. Nonisland contexts:

[Which speech]i did the ambassador claim that the

president wrote (∗iti/__i)

b. Island context:

[Which speech]i was the ambassador upset when

the president wrote (?iti/
∗__i)

To draw conclusions about bilinguals’ linguistic representations

of these structures, we test their sensitivity to A-bar structures

with and without a resumptive pronoun in island and non-island

wh-questions in both unilingual and code-switched contexts. We

propose that code-switching is a particularly relevant domain of

investigation for determining how structures with similar surface

word order but with similar or different derivational properties

across two languages are processed by bilingual individuals, as

recent theoretical (MacSwan, 2009, 2013; Grimstad et al., 2018)

and behavioral studies (see Declerck et al., 2019; Phillips and

Pylkkänen, 2021; Sedarous, 2022; a.o) have argued that bilinguals

rely on the same computational mechanism to build and process

both code-switched and unilingual utterances. Using data from

code-switching, we propose that when presented with multiple

structural derivations that map onto a single constituent surface

word order, this population of bilinguals opts for a one-to-

one mapping from representation to word order, rather than

maintaining a many-to-one mapping across their two languages.

These results support Polinsky and Scontras (2020) proposal

that heritage bilinguals may choose to reduce ambiguity by

favoring a grammar with one-to-one mapping from surface

structures to interpretations, even if the baseline allows for multiple

mappings from surface structure to interpretation. To explain

why bilinguals may have chosen to converge onto a unified

structure rather than maintaining two distinct representations, we

suggest that the presence of this unified derivational strategy in

the code-switched contexts may have resulted from optimization

strategies whereby these speakers are operationalizing L1/L2

syntactic mappings whenever possible (see Baptista et al., 2016;

Baptista, 2020). We argue that such one-on-one mapping is

part of an arsenal of optimization strategies observable in the

grammars of various bilingual populations, and thus emphasize

the role that congruence (as operationalized in Baptista, 2020)

can play in the mental representation of syntactic structures for

heritage speakers.

The organization of this paper is as follows: In Section 2 we

highlight the empirical domain under investigation: wh- structures

with and without a resumptive pronoun. As we will show, under

certain conditions this structure results in overlapping word orders

across Egyptian Arabic and English but is argued to be formed via

base generation in Egyptian Arabic and movement in English. In

Section 2, we explicitly lay out three assumptions that motivate our

methodology and inform our conclusions: (i) island sensitivity can

serve as a diagnostic formovement, (ii) factorial designs can reliably

test the presence and magnitude of a syntactic island, and (iii) the

grammaticality status of intra-sentential code-switched sentences

fallout from the syntactic conditions of the presumably individual

grammars beingmixed. In Section 3, we introduce themethodology

used to carry out this study. Here we test bilinguals’ sensitivity to

these structures in both a unilingual and code-switched context

and predict that bilinguals may choose to either retain two

derivations or converge onto one. In Section 4, we detail our

predictions for code-switched contexts, outlining the anticipated

outcomes if bilinguals converge onto a singular derivational

strategy or maintain two distinct strategies for congruent word

orders. In Section 5, we present the results of our study, and

discuss these results based on our predictions from Section 4.

Ultimately, we show that this population of bilinguals appear

to converge on a singular derivational strategy that aligns with

the congruent word order in code-switched conditions, rather

than maintaining two separate derivations. To explain why this

is the case, in Section 6 we argue that this may be due to the

fact that speakers enhance congruent syntactic mappings across

their languages whenever possible. In Section 7 we conclude

the paper.

2 The empirical domain and our
assumptions

As we are interested in structures that overlap in word

order across Egyptian Arabic and English but have been

argued to have different derivational properties across the two

languages, we focus our empirical investigation on long-distance

dependencies, particularly wh-questions with and without a

resumptive pronoun; we label the structures with a resumptive

pronoun as “wh-resumptive” structures. In Section 2.1, we

outline the empirical domain of the structures under study,

while in Section 2.2, we discuss three underlying assumptions

that shape our methodology, predictions, and interpretation

of results.
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2.1 The empirical domain: wh-resumptive
structures in Egyptian Arabic and English

Resumptive pronouns refer to the overt pronominal elements

that are found in the canonical argument position of a verb

within an A-bar dependency. Wh-resumptive structures are a

perfect empirical domain to test bilinguals’ sensitivity of two

structures that ultimately result in overlapping word orders across

their two languages but are argued to have different derivational

properties in their formation. This is because the presence of a

resumptive pronoun within a structure does not automatically

indicate its derivational history: Some resumptive pronouns are

base generated in the canonical position they appear in, termed

grammatical resumptive pronouns; some behave as spelled out

copies of the traces formed by movement, termed movement

resumptive pronouns; some obligatorily appear in order to save

a derivation from crashing in the presence of an ungrammatical

movement operation, termed last resort resumptive pronouns;

others serve more as an artifact of parsing and production

rather than being grammatical elements of the language, those

are labeled intrusive resumptive pronouns (see McCloskey, 2006;

Asudeh, 2011; Rouveret, 2011; and references therein for different

classifications along these lines).1

Egyptian Arabic has been typologically categorized as

a language with grammatical resumptive pronouns. In such

cases, the resumptive pronouns are base generated in their

canonical position and bound by the structurally higher

A-bar constituent, in a derivation that does not involve

movement of the wh-phrase. In such a derivation, the wh-

constituent is assumed to be base generated in a structurally

high position and binds the resumptive pronoun, which

was base generated in a structurally lower position such as

in (3).

(3) [CP Wh-ConstituentOPi C [TP . . . [CP . . . [TP . . . Resumptive

Pronouni. . . ] ] ] ]

This categorization is based primarily on the two following

observations. First, in Egyptian Arabic, resumptive pronouns

are required at the tail end of most object argument A-bar

dependencies with a nominal antecedent, and their absence leads

to ungrammaticality, as seen in (4).

1 In this typology, we di�erentiate movement resumptive pronouns from

last resort resumptive pronouns. Languages like Vata and Gbadi have been

documented to have resumptive pronouns that appear at the tail end of

A-bar positions, but show sensitivity to island configurations even when

they are present (see Koopman and Sportiche, 1982). We label these

kinds of resumptive pronouns as movement resumptive pronouns. Other

languages, like Hebrew or Lebanese Arabic, have been argued to have

optional resumptive pronouns in the absence of island structures, but they

have obligatory resumptive pronouns in the presence of island structures in

order to “save” the derivation from crashing and ameliorate the island e�ect

(see Shlonsky, 1992; Aoun et al., 2001; Sichel, 2014). We label these so-called

“structure-saving” resumptive pronouns as last resort resumptive pronouns.

(4) [anhii shanta]i Masnoti ‘aalit inn el-muHamii nisii-(hai/
∗__i) fil maktab?

[which bag]i Masnoti said that the-lawyer forgot-(iti/
∗__i) in.the office?

“Which bag did Masnoti say that the lawyer forgot it at the office?”

Second, speakers of Egyptian Arabic exhibit insensitivity

toward structures that are argued to constrain movement,

such as syntactic islands (Ross, 1967), when assessing the

acceptability of A-bar dependencies co-referring with a resumptive

pronoun in their argument position, as evidenced by the

grammaticality in (5). This is likely because the co-reference

between the antecedent, in this case “anhii shanta” meaning

“which bag,” appears in a structurally higher position without

undergoing movement.

(5) [anhii shanta]i Masnoti zi’lit lamma el-muHamii nisii-(hai/
∗__i) fil maktab?

[which bag]i Masnoti upset when the-lawyer forgot-(iti/
∗__ i) in.the office?

“Which bag was Masnoti upset when the lawyer forgot it at the office?”

In English on the other hand, clause initial wh-constituents

have been analyzed as an instance of wh-movement where the

wh-constituent is moved from its canonical position to a fronted

position, leaving behind a trace in its canonical position, as seen in

the representation in (6).

(6) [CP Wh-Constituenti C [TP . . . [CP . . . [TP . . . ti. . . ] ] ] ]

In contexts with licit wh-movement, speakers of English tend

to prefer a trace over an overt resumptive pronoun, as seen in

(7a). In contexts with illicit wh-movement (e.g islands), however,

speakers of English have been shown to prefer the presence

of a resumptive over its absence, at least when judging the

comprehensibility of a sentence (see Beltrama and Xiang, 2016), as

seen in (7b).

(7) a. [Which book]i did Masnoti say that the lawyer forgot

[ti/
?iti] in the office?

b. [Which book]i did Masnoti leave when the lawyer

forgot [∗ti/
?iti] yesterday?

Although resumptive pronouns have been shown to be

systematically produced both naturalistically (see Prince, 1990)

and in lab settings that induced their production (see Ferreira

and Swets, 2005; Morgan and Wagers, 2018), speakers consistently

rate their presence as being highly unacceptable both in non-

island and island conditions (see Alexopoulou and Keller, 2007;

Heestand et al., 2011). For this reason, English has been

typologically categorized as a language with intrusive resumptive

pronouns, which function more as artifacts of parsing and

production.2

Based on this discussion, we observe that while both Egyptian

Arabic and English exhibit evidence of resumptive pronouns in A-

bar structures, which we term “wh-resumptive” structures, these

structures are derived in different ways. In Egyptian Arabic, the

clause-initial wh-constituent is assumed to be base-generated in

2 This claim is not uncontroversial: Some scholars such as Cann

et al. (2005), Radford (2019), Sedarous (2023), and Agnes Bi, p.c

have argued that resumptive pronouns may in fact be productive,

grammatical elements in English, that are simply restricted to specific

A-bar dependencies.
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a structurally higher position, specifically [Spec, CP], and binds

a co-referring resumptive pronoun, which is also assumed to be

base-generated in a lower position. In English, the clause-initial

wh-constituent is assumed to move to the structurally higher

position [Spec, CP], and if a resumptive pronoun is inserted, it

occurs later in the derivation post-syntactically. Therefore, wh-

resumptive structures were selected as an empirically relevant

domain to test heritage bilinguals’ sensitivity to structures that

appear similar in terms of surface word order across both Egyptian

Arabic and English but undergo different derivations to achieve

that surface word order in the two languages. To investigate

this, we use a factorial design to examine bilinguals’ sensitivity

to island and non-island structures in both unilingual and code-

switched contexts. In the next section, we outline the specific

assumptions motivating this methodology, which will in turn

inform our conclusions.

2.2 Assumptions: syntactic islands,
factorial design, and code-switching

To examine bilinguals’ syntactic representations of wh-

resumptive structures, we test their sensitivity to island and non-

island structures, by using a factorial design, in both unilingual and

code-switched contexts.

Why islands? We chose to test bilingual individuals’

island sensitivity with respect to resumptive pronouns

because island sensitivity has been used as a diagnostic for

whether a derivation with an apparently displaced element

involves movement.

Although long-distance dependencies are unconstrained with

respect to length between the filler and the gap, they are said to

be constrained by syntactic islands, i.e structures out of which a

wh-phrase cannot “escape,” and as a result, filler-gap dependencies

cannot be formed (Ross, 1967). For instance, take the English

declarative sentences in (8). While the distance between the filler,

who, and its gap site is local in (8a), the wh-phrase moves out of the

embedded CP in which it originated to the matrix CP in (8b), and

in (8c) it moves up two CPs. This indicates that there is no length

restriction between filler gap dependencies.

(8)Long-distance dependencies

a. Whoi did Masnoti see ti?

b. Whoi did Masnoti say that Mona saw ti?

c. Whoi did Masnoti say that Mona thinks that Mary saw ti?

. . . ..

When we consider restrictions on filler-gap dependencies, we

find that certain structures do not allow for a co-occurrence

relationship to be established between a filler and a gap, as seen

in (9).

(9)Syntactic Islands

a. Whether Island: ∗Whoi did Masnoti ask whether Mona was

waiting for ti?

b. Complex NP Island: ∗Whati did you hear the rumor that

Masnoti broke ti?

c. Adjunct Island: ∗Whati do you worry if Masnoti breaks ti?

d. Coordinate Structure Island: ∗Whati did Masnoti buy a shirt

and ti?

The difference in grammaticality between (8) and (9) has

been attributed to whether or not the wh-element can move

from its canonical, base generated position: although movement

is permitted in (8), leading to grammatical interrogatives, it is

blocked in (9), leading to ungrammatical interrogatives. Under

the assumption that island sensitivity serves as a diagnostic for

movement, we can assess the derivation that bilinguals have

built by testing their sensitivity to wh-structures within and

outside of syntactic islands. If participants exhibit significantly

reduced acceptability of an island structure when compared to an

analogous non-island structure, we assume they do so because the

island structure violates a principle of grammar, specifically some

constraint onmovement.

Why factorial design? To test bilingual individuals’ island

sensitivity, we used a factorial. We opted for a factorial design

because factorial designs have consistently been able to isolate

island effects from extra grammatical processing effects both in

English (see Sprouse et al., 2012 for initial reasoning, but also

Hofmeister et al., 2012 for criticism) and cross-linguistically (see

Tucker et al., 2019 for Modern Standard Arabic; Sprouse et al.,

2016 for Italian; Stepanov et al., 2018 for Slovenian; Almeida,

2014 for Brazilian Portuguese; Kush et al., 2018 for Norwegian;

a.o). Our logic is that there are two processing costs associated

with island-violating extractions: First, even in the absence of an

island structure, there is a general processing cost that is associated

with processing a long-distance dependency (e.g wh-fronting,

Gibson, 1998, 2000). Indeed, research has shown that long-distance

dependencies tend to be more difficult to process than shorter

dependencies (see Lewis and Vasishth, 2005). This processing

difficulty is often reflected in acceptability judgment ratings, where

long-distance dependencies, e.g wh-questions extracted from an

embedded clause, tend to receive lower ratings than shorter

dependencies, e.g wh-questions extracted from the matrix clause.

Second, island structures are often more inherently complex than

non-island structures, so there is also a processing cost that is

associated with processing an embedded island structure, even

when extraction is not from the island itself (see Kluender,

2004). If this structural complexity has an impact on acceptability

judgments, then acceptability ratings for sentences that contain an

island structure are predicted to be lower than the acceptability

judgments for sentences that do not, regardless of whether or not

extraction from said structure took place.

Factorial designs are used here to isolate the processing effects

of clause type and island presence (see Sprouse et al., 2012; a.o),

typically through a fully crossed design which introduces clause

type as the first factor and island presence as the second factor,

as seen in Table 1. This allows us to make specific predictions:

If there is no island effect, in that there is no effect that goes

beyond the summed costs of processing both a long-distance

dependency and an island structure, then the interaction of the

two factors should be insignificant. However, if there is an island

effect, in that the effect of the wh-island structure goes beyond the

summed costs of processing both a long-distance dependency and

an island structure, then the interaction of the two factors should

be significant.

Why code-switching? Finally, to draw conclusions about

bilinguals’ syntactic representations of wh-resumptive structures,

we tested their sensitivity to both unilingual and code-switched

Frontiers in Language Sciences 04 frontiersin.org236

https://doi.org/10.3389/flang.2024.1426275
https://www.frontiersin.org/journals/language-sciences
https://www.frontiersin.org


Sedarous and Baptista 10.3389/flang.2024.1426275

TABLE 1 An example of a fully crossed 2X2 factorial design that is intended to isolate island e�ects from processing e�ects.

Island Clause type Example

Absent Matrix Who ___ was sure that the lawyer forgot the book at the office?

Absent Embedded Which book are you sure that the lawyer forgot ___ at the office?

Present Matrix Who ___ was worried if the lawyer forgot the book at the office?

Present Embedded Which book are you worried if the lawyer forgot ___ at the office?

contexts. As we will show in this section, code-switching serves

as an optimal domain for investigating bilinguals’ sensitivity to

structures that display overlapping word orders across their two

languages but are argued to have either similar or different

derivational properties in their formation. This is because the

acceptability of code-switched sentences, and the constraints

determining licit vs. illicit code-switched sentences, are argued to

rely on the same structure building operations as the constraints

determining licit vs. illicit unilingual sentence (see MacSwan,

2013; Sedarous, 2023 on word–internal code-switching and head

movement, and González-Vilbazo and López, 2012 and López et al.,

2017 on intrasentential code-switching within and between phases),

which allows us to draw conclusions about bilinguals’ linguistic

representations. For the remainder of this section, we discuss

this further.

Code-switching is a conversational practice used by bilinguals

where they switch back and forth between their two or more

languages within the same conversation. These switches broadly

occur either across sentential boundaries, termed intersentential

code-switching as seen in (10a), or within sentential boundaries,

termed intrasentential code-switching as seen in (10b).

(10) a.Intersentential code-switching

imbaarah ana ruHt lil madrasa | Today I am

going to the

store.

Yesterday I went to.the school | Today I am

going to the

store.

“Yesterday I went to the school. Today I am going to

the store.”

b. Intrasentential code-switching

ukhtii ishtarit | a new shirt yesterday.

Sister.my bought | a new shirt yesterday

“My sister bought a new shirt yesterday.”

Since the early 1980s there has been a growing literature

investigating the grammatical constraints set on intrasentential

code-switching. While researchers have observed that

intersentential code-switching is relatively free, in that code-

switching between any two well-formed sentences produces

a grammatical utterance, intrasentential code-switching is

a constrained system subject to structural well-formedness

requirements (see Pfaff, 1979; Sankoff and Poplack, 1981;

Woolford, 1983; Belazi et al., 1994; Santorini and Mahootian, 1995;

Myers-Scotton and Jake, 2017; Sedarous, 2022, 2023; a.o). This

literature is based on the observation that not all intrasentential

code-switches are licit. To explain such contrasts, some generative

approaches to the syntax of intrasentential code-switched sentences

have argued that the constraints determining licit vs. illicit code-

switched sentences rely on the same structure building operations

as the constraints determining licit vs. illicit unilingual sentences.

This means that no principle of grammar may refer to either

the operation of code-switching itself or to a third grammar,

i.e. a grammar that is distinct from the two or more grammars

being mixed in a code-switched utterance, when positing the

well-formedness conditions under which a code-switched sentence

is either licit or illicit. Instead, the grammaticality status of

intrasentential code-switched sentences is predicted to fall out

from the syntactic conditions of the presumably individual

grammars being mixed (MacSwan, 2009, 2013; González-Vilbazo

and López, 2012; López et al., 2017; Alexiadou and Lohndal, 2018;

Riksem, 2018).

Taken together, intrasentential code-switching then becomes

a particularly relevant domain of investigation for determining

how structures with similar surface word orders, but either similar

or different derivations across the two languages, are stored as

part of the bilingual individual’s linguistic representation system.

This enables us to make specific predictions (see section 4): If

this population of bilinguals maintains two derivational strategies

in the code-switched contexts, then participants’ (in)sensitivity

to island structures and their (dis)-preference for resumptive

pronouns will be dependent on the direction of the code-switch,

following the global requirements of the language of the matrix

CP. Specifically, we would expect bilinguals to exhibit insensitivity

to island structures in situations where the code-switch begins in

Egyptian Arabic but ends in English but sensitivity to these same

structures in contexts where the code-switch begins in English and

ends in Egyptian Arabic. On the other hand, if this population of

bilinguals capitalizes on the overt structural overlaps between their

two languages, theymay instead converge onto a single derivational

strategy for both code-switch directions, resembling either that of

Egyptian Arabic or English.

3 Methodology

To test bilingual individuals’ sensitivity to island and non-

island wh-questions in both unilingual and code-switched contexts,

we conducted a four-block experiment administered within one

experimental session. In the first and second blocks, we tested the

acceptability of the wh-resumptive strategies in unilingual Egyptian

Arabic and unilingual English sentences, while in the third and

fourth blocks we tested the acceptability of the wh-resumptive

strategies in code-switched sentences that either begin in Egyptian

Arabic and ended in English or began in English and ended in

Egyptian Arabic. This can be seen in Figure 1.
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FIGURE 1

Four block set up of experiment.

Participants were given the option to take a break between

each block. The primary aim of the first two blocks was to

establish a baseline, quantifying the magnitude of island effects in

unilingual Egyptian Arabic and unilingual English sentences within

this bilingual population.

Methodologically, this procedural design of four blocks within

one experimental session was chosen for the following reasons:

First, there is some evidence that when unilingual sentences are

mixed with code-switched sentences, this skews the scale in favor

of the unilingual sentences resulting in overall higher judgements

for unilingual sentences and overall lower judgements for code-

switched sentences. For this reason, the code-switched sentences

were separated from the unilingual sentences in different testing

blocks. We chose to also separate the two unilingual sets of

sentences from each other, rather than combine them into one

block for a similar reason. As will be described in greater detail

in section 3.3, these speakers self-report as being more dominant

in English than they are in Egyptian Arabic. We worried that we

would experience a similar preference for the English unilingual

sentences over the Egyptian Arabic unilingual sentences if the two

sets of sentences were presented in the same block. For this reason,

we chose to separate the unilingual sentences. The code-switched

sentences were also separated into two blocks to retain consistency

across the entire experiment.

3.1 Materials

To better understand the magnitude of island effect, we used

a 2X3 factorial design in each block. In the first factor, we

manipulated whether a syntactic island was present in the stimuli.

In the second factor we manipulated whether the wh-constituent

was the subject of the matrix CP (labeled as matrix), or the

object of the embedded verb in the embedded CP. The wh-

question either co-referred with a gap in the embedded CP (labeled

as embedded: no RP), to capture instances where a resumptive

pronoun was absent, or with a resumptive pronoun cliticized onto

the embedded verb (labeled as embedded: yes RP), to capture the

wh-resumptive structure with a present resumptive pronoun. A

sample set of stimuli used in each block will be presented in the

following sections.

Each block consisted of a total of 32 items in the appropriate

language condition: 6 critical items pseudo-randomly interspersed

between 26 filler items of comparable length and varying

acceptability. The critical stimuli for each block consisted of 6

sets of wh-questions, counterbalanced across six lists so that

each participant heard only one version of each target item. We

compensated for the increased risk of noise associated with using

one judgment per condition by collecting data from an increased

sample size and we tested 40+participants. This method was

previously advocated in Sprouse andAlmeida (2017) and effectively

implemented in Tucker et al. (2019) with Modern Standard Arabic,

and Al-Aqarbeh and Sprouse (2023) with Jordanian Arabic, to yield

high statistical power for medium and larger effect sizes. As the

total items in each block consisted of 32 items, the total experiment

(including both critical items and fillers) consisted of 16 declarative

sentences and 16 interrogative sentences. Care was taken so that an

even proportion of sentences evenly spanned the complete range of

acceptability. This means that we ensured that a third of the items

in the experiment were considered good, a third were considered

medium, and a third were considered bad.

In all four blocks, we focused only on temporal adjunct islands

headed by when as the island domain of study. This was done

for two reasons: first, since this experiment consisted of four

blocks within one experimental session, we want to make sure

that participants were not fatigued by the end of the experiment.

Because of this, only one island type was tested. Adjunct islands

were specifically chosen because of their general categorization as

strong islands that are islands by virtue of their structural position,3

coupled with the fact that Tucker et al. (2019) and Al-Aqarbeh and

Sprouse (2023) both reported an island effect for adjunct islands

in Modern Standard Arabic and Jordanian Arabic, respectively. To

our knowledge, no study has formally studied the magnitude of

island effects specifically in Egyptian Arabic.

With respect to the code-switched conditions in blocks 3 and

4, in all critical items the code-switch location always occurred

at the clause boundary, immediately after the matrix verb and

immediately before the embedded clause. We choose this location

because CPs are typically considered to be phases.4 These phases are

then transferred to the phonological and semantic components and

become inaccessible to further syntactic operations or alternative

linearizations (see Fox and Pesetsky, 2005) from that point on.

3 Although see Truswell (2007, 2011), McInnerney and Sugimoto (2022),

McInnerney (2023), among many others, for arguments in favor of

categorizing adjunct islands based on the configurational properties of

the phrase rather than solely its structural position as posited by the

argument/adjunct distinction.

4 The notion of phase essentially involves dividing the structure of the

sentence into chunks. The logic here is that certain syntactic heads, such as

C or v (maybe even D or P), trigger spell-out of their complements as soon

as they enter the derivation (see Chomsky, 2008).
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TABLE 2 Critical stimuli for block 1, unilingual Egyptian Arabic sentences.

Island Clause type Example sentence

Absent Matrix Miin laaHiz inn el-muHamii nisee el-shanta?

Who realized that the-lawyer forgot the-bag?

Absent Embedded: No RP Anhi shantai el-qaadi laaHiz inn el-muHamii nisee-___i?

Which bagi the-judge realized that the-lawyer forgot-___i?

Absent Embedded: Yes RP Anhi shantai el-qaadi laaHiz inn el-muHamii nisee-hai?

Which bagi the-judge realized that the-lawyer forgot-hai?

Present Matrix Miin zi’il lamma el-muHamii nisee el-shanta?

Who was.upset when the-lawyer forgot the-bag?

Present Embedded: No RP Anhi shantai el-qaadi zi’il lamma el-muHamii nisee-___i?

Which bagi the-judge was.upset when the-lawyer forgot-___i?

Present Embedded: Yes RP Anhi shantai el-qaadi zi’il lamma el-muHamii nisee-hai?

Which bagi the-judge was.upset when the-lawyer forgot-hai?

TABLE 3 Critical stimuli for block 2, unilingual English sentences.

Island Clause type Example sentence

Absent Matrix Who claimed that the school raised the budget?

Absent Embedded: No RP Which budgeti did the superintendent claim that the school raised ___i?

Absent Embedded: Yes RP Which budgeti did the superintendent claim that the school raised-iti?

Present Matrix Who complained when the school raised the budget?

Present Embedded: No RP Which budgeti did the superintendent complain when the school raised ___i?

Present Embedded: Yes RP Which budgeti did the superintendent complain when the school raised-iti?

Since these components have been transferred, code-switching

between phases, in this case between CPs, are argued to be

acceptable switch locations (see González-Vilbazo and López, 2012;

López et al., 2017). This then allows us to see how bilinguals

process structures with conflicting well-formedness requirements

in the syntax, without the need to speculate about whether their

sensitivities are attributable to switch location issues.

Finally, all the sentences in the four blocks of this experiment

were recorded through Praat by the same speaker—the first author

of this paper who is bilingual in both Egyptian Arabic and English

(Boersma, 2001). Recordings were then distributed via a Qualtrics

survey (see Sedarous and Namboodiripad, 2020, for best practices

in conducting acceptability judgments with audio stimuli). For all

sentences, the speaker used natural intonation and took care to

produce a similar intonational contour across conditions.

3.1.1 Block 1: Unilingual Egyptian Arabic
The critical stimuli in this block consisted of six sets of

unilingual Egyptian Arabic question sentences, following the

sample stimuli in Table 2.

3.1.2 Block 2: Unilingual English
The critical stimuli in this block consisted of six sets of

unilingual English question sentences, following the sample stimuli

in Table 3. Since in the Egyptian Arabic question sentences, the

resumptive pronouns were cliticized onto the verb, all resumptive

pronouns in the English question sentences were cliticized as well.

3.1.3 Block 3: Code-switched Egyptian Arabic to
English

The critical stimuli for the third block consisted of 32 sets of

code-switched question sentences which began in Egyptian Arabic

and ended in English, following the sample stimuli in Table 4. As

explained in section 3.1 the code-switch location always occurred

at the clause boundary. In Table 4, code-switch location is indicated

by a | .

3.1.4 Block 4: Code-switched English to Egyptian
Arabic

The critical stimuli for the fourth and block consisted of 32 sets

of code-switched question sentences which began in English and

ended in Egyptian Arabic, following the sample stimuli in Table 5.

Similar to the critical items in block 3 the code-switch location

always occurred at the clause boundary. In Table 5, code-switch

location is indicated by a | .

3.2 Participants

Forty self-reported Egyptian-Arabic/English bilinguals living

in the U.S. were recruited. This experiment was approved

by the University of Michigan’s Institutional Review Board

(HUM00142209) and all participants provided informed consent.

Demographic information was collected from a questionnaire

following the experiment. Participants ranged from the ages of 18–

47. All participants had been exposed to Egyptian Arabic before the
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TABLE 4 Critical stimuli for block 3, code-switched Egyptian Arabic to English sentences.

Island Clause type Example sentence

Absent Matrix Miin laaHiz | that the gambler unlocked the safe?

Who realized | that the gambler unlocked the safe?

Absent Embedded: No RP Anhi khaznai el-Haaris laaHiz | that the gambler unlocked ___i?

Which safei the-guard realized | that the gambler unlocked ___i?

Absent Embedded: Yes RP Anhi khaznai el-Haaris laaHiz | that the gambler unlocked-iti?

Which safei the-guard realized | that the gambler unlocked-iti?

Present Matrix Miin zi’il | when the gambler unlocked the safe?

Who was.upset | when the gambler unlocked the safe?

Present Embedded: No RP Anhi khaznai el-Haaris zi’il | when the gambler unlocked ___i?

Which safei the-guard was.upset | when the gambler unlocked ___i?

Present Embedded: Yes RP Anhi khaznai el-Haaris zi’il | when the gambler unlocked-iti?

Which safei the-guard was.upset | when the gambler unlocked-iti?

TABLE 5 Critical stimuli for block 4, code-switched English to Egyptian Arabic sentences.

Island Clause type Example sentence

Absent Matrix Who claimed | inn el-ra’ees katab el-risala?

Who claimed | that the-president wrote the-speech?

Absent Embedded: Which speechi did the ambassador claim | inn el-ra’ees katab ___i?

No RP Which speechi did the ambassador claim | that the-president wrote ___i?

Absent Embedded: Which speechi did the ambassador claim | inn el-ra’ees katab-hai?

Yes RP Which speechi did the ambassador claim | that the-president wrote-iti?

Present Matrix Who celebrated | lamma el-ra’ees katab el-risala?

Who celebrated | when the-president wrote the-speech?

Present Embedded: Which speechi did the ambassador celebrate | when el-ra’ees katab ___i?

No RP Which speechi did the ambassador celebrate | when the-president wrote___i?

Present Embedded: Which speechi did the ambassador celebrate | when el-ra’ees katab-hai?

Yes RP Which speechi did the ambassador celebrate | when the-president wrote-iti?

age of five, English before the age of twelve, and checked ‘yes’ when

asked whether they self-identified as code-switchers. Participants

were also asked to indicate how often they used both languages

to speak, listen, read, and write within the past six months. Most

participants reported speaking in and listening to Egyptian Arabic

every day (N = 26 and 27) while the rest reported that they did so

at least 3–4 times a week (N = 14 and 13). Details of participants’

self-reported language use can be found in Table 6 for the Egyptian

Arabic usage.

Details of participants’ self-reported language use can be found

in Table 7 for the English usage. All participants reported speaking

in and listening to English every day.

As can be seen from the participants’ self-reported usage in

Tables 6, 7, although participants reported using Egyptian Arabic

regularly for speaking and listening, they showed greater usage of

English over Egyptian Arabic across all four domains of usage.

In addition, when asked to self-report their proficiency levels of

speaking, listening, reading, andwriting in both languages on a scale

of 1-7, participants reported higher averages for English proficiency

(speaking = 6.68, listening = 6.68, reading = 6.7, writing = 6.54)

than for Egyptian Arabic proficiency (speaking = 5.63, listening =

5.95, reading = 3.32,writing = 2.97). All together this demographic

information indicates that this pool of participants was more

dominant in English than in Egyptian Arabic.

3.3 Procedure

Participants were instructed to listen to a sentence and rate

its acceptability on a seven-point likert scale, where “1” indicated

totally unacceptable and “7” indicated totally acceptable. Before

beginning the experiment, participants were provided with detailed

instructions and examples to illustrate that the task was not about

prescriptive norms. This was followed by additional examples

with varying degrees of acceptability to illustrate what type of

code-switched sentences corresponded to different parts of the

scale. Since the experimental sentences were presented aurally to

participants, these training sentences were also presented aurally,

and none of the example sentences used the same structure as the

Frontiers in Language Sciences 08 frontiersin.org240

https://doi.org/10.3389/flang.2024.1426275
https://www.frontiersin.org/journals/language-sciences
https://www.frontiersin.org


Sedarous and Baptista 10.3389/flang.2024.1426275

TABLE 6 Participants’ usage of Egyptian Arabic within the last 6 months.

Egyptian Arabic Everyday 3-4 times a week At most twice a week Once a week Never Total

Speaking 26 14 0 0 0 40

Listening 27 13 0 0 0 40

Reading 7 12 6 6 9 40

Writing 5 3 15 5 12 40

TABLE 7 Participants’ usage of English within the last 6 months.

English Everyday 3–4 times a week At most twice a week Once a week Never Total

Speaking 40 0 0 0 0 40

Listening 40 0 0 0 0 40

Reading 40 0 0 0 0 40

Writing 39 1 0 0 0 40

target, critical stimuli sentences. After completing the experiment,

participants filled out a questionnaire about their language use and

background of both Egyptian Arabic and English.

3.4 Data analysis

Raw judgment ratings, including both target and filler items,

were converted to within-participant z-scores (Schütze and

Sprouse, 2013), to account for individual variation in how the

scale was used (e.g some participants might use one side of the

scale more than the other). Two linear mixed effects models

were constructed using island and clause type as fixed effects and

participant and item as random intercepts for each clause type

where the fronted wh-constituent formed a dependency with the

embedded CP (embedded: no RP, or embedded: yes RP) using the

lme4 package in R (Bates et al., 2015). We refer to our two models

as our no resumptive pronoun model and yes resumptive pronoun

model: (i) no resumptive pronoun model: island (present vs. absent)

X clause type (matrix vs. embedded: no RP). (ii) yes resumptive

pronoun model: island (present vs. absent) X clause type (matrix

vs. embedded: yes RP).

4 Predictions

As highlighted in Section 3, we divided the experiment

into four blocks: unilingual Egyptian Arabic, unilingual English,

code-switched Egyptian Arabic to English, and code-switched

English to Egyptian Arabic. The first two blocks were intended

to serve as a baseline that initially tested the magnitude of

island effects in unilingual Egyptian Arabic and unilingual

English sentences within this bilingual population. The purpose

of the second two blocks was to test whether bilinguals, when

presented with conflicting structural requirements, maintain two

representations or converge on a single structural representation.

This methodology also allowed us to draw conclusions regarding

the mental representations of both languages based on the

unilingual sentences (blocks 1 and 2) and make specific predictions

about what to expect in the code-switched sentences (blocks 3 and

4). In this section, we discuss these predictions.

4.1 The unilingual conditions

In our earlier discussion in this paper (particularly in Section

2.1) we noted that although the wh-resumptive structure has the

same word order across Egyptian Arabic and English, it has been

argued to be formed via different derivations across these two

languages. In Egyptian Arabic, the wh-constituent is base generated

in the matrix CP domain and binds a resumptive pronoun in the

structurally lower position, which was also base generated in that

position. In English, on the other hand, wh-questions that appear

in matrix CP are argued to end up in the specifier position of the

matrix CP via movement. Based on these assumptions we predict

the following for the unilingual conditions in blocks 1 and 2. In

the unilingual Egyptian Arabic conditions (block 1), we predict that

participants will rate wh-questions without a resumptive pronoun

as being unacceptable, and they will rate the ones with a resumptive

pronoun as acceptable, regardless of whether or not a syntactic

island is present, since movement is not required for this operation.

In the unilingual English wh-resumptive structures (block 2), we

predict that participants will be sensitive to the presence of an island

in the absence of a resumptive pronoun, and that the resumptive

pronoun may or may not ameliorate this island effect either fully

or partially.

4.2 The code-switched conditions

As explained in section 3.1, in the code-switched conditions

the code-switch location always occurred right after the verb in the

matrix CP and before the C head of the lower CP. Although this

methodology ensures that the switch location is in an acceptable

switch location, the phrases being mixed result in, presumably,

conflicting well-formedness requirements. For this reason, we

predict that one of two things could happen. This population
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of bilinguals can either (i) maintain two derivational strategies

for each code-switch direction or (ii) adopt a single derivational

strategy for each code-switching direction, resembling either the

strategy of base generation found in Egyptian Arabic, or the strategy

of movement found in English.

If participants maintain two derivational strategies, then

their (in)sensitivity to island structures and (dis)-preference for

resumptive pronouns will be dependent on the direction of the

code-switch. Specifically, the magnitude of island sensitivity, and

subsequent ameliorative effects of resumptive pronouns, will follow

the same pattern as the language of the matrix CP. In the code-

switched Egyptian Arabic to English conditions, we predict that

participants will be insensitive to the presence of an island, as the

Egyptian Arabic wh-constituent is predicted to be base generated

in the matrix CP position without undergoing movement from the

lower CP. If Soltan (2011) is correct in predicting that all Egyptian

Arabic A-bar constituents must bind a resumptive pronoun, then

participants should prefer the presence of a resumptive pronoun

over its absence in the Egyptian Arabic to English conditions as

well. In contrast, in the code-switched English to Egyptian Arabic

conditions, we predict that participants will be sensitive to the

presence of an island, as the English wh-constituent is predicted to

have moved from the embedded CP to the specifier position of the

matrix CP. Because of this, in the presence of a lower CP that blocks

movement (here, syntactic islands) the code-switched sentence will

be unacceptable, while in the presence of an embedded CP that

permits movement the code-switched sentence will be acceptable.

Because resumptive pronouns in English wh-questions are argued

to be intrusive elements rather than productive components of the

grammar, we predict that in the non-island contexts where the

code-switched sentence begins in English and ends in Egyptian

Arabic the presence of a resumptive pronoun will be dispreferred

and its absence preferred. However, in the island contexts, the

presence of a resumptive pronoun may ameliorate the island effect

either fully or partially.

If participants instead capitalize on the word order overlap

across the two languages and converge on a unified derivational

strategy, we anticipate that they would treat both code-switching

directions as either resembling the base generation strategy of

Egyptian Arabic or the movement strategy of English. If this

population of bilinguals adopts a single derivational strategy for

each code-switching direction resembling the strategy found in

Egyptian Arabic, then participants will demonstrate insensitivity

to constraints on movement in both code-switch directions—

Egyptian Arabic to English (block 3) and English to Egyptian Arabic

(block 4). However, if this population of bilinguals converge on

one derivational strategy for each code-switch direction, akin to

the strategy found in English, we predict that participants will

exhibit sensitivity to constraints on movement in both code-switch

directions—Egyptian Arabic to English (block 3) and English to

Egyptian Arabic (block 4). The presence of a resumptive pronoun

may or may not ameliorate this sensitivity.

5 Results and discussion

In this section we present the results of this experiment in

Section 5.1, and Section 5.2 discuss the interpretation of the

experiment’s results based on our predictions.

5.1 Results

In this section, we present the results of this experiment. We

first discuss the findings from the unilingual conditions, blocks 1

and 2, and discuss the results from the code-switched conditions,

blocks 3 and 4.

The unilingual conditions: In both unilingual conditions, we

observed that structures where the clause initial wh-constituent

referred to the object of the verb in the embedded CP (the

embedded: no RP and embedded: yes RP conditions) were rated

as being less acceptable than structures where the wh-phrase was

the subject of the matrix CP (the matrix conditions). Zooming in

on the structures with a clause initial wh-constituent, we found

that, in block 1 (unilingual Egyptian Arabic), participants rated

the sentences with a resumptive pronoun (the embedded: yes

RP conditions) as more acceptable than the sentences without a

resumptive pronoun (the embedded: no RP conditions). In block

2 (unilingual English), however, we found that in the absence

of an adjunct island (the absent conditions) participants rated

the sentences with a resumptive pronoun (the embedded: yes RP

conditions) as less acceptable than sentences without a resumptive

pronoun (the embedded: no RP conditions). In contrast, in the

presence of an adjunct island (the present conditions), participants

rated the sentences with a resumptive pronoun (the embedded: yes

RP conditions) as beingmore acceptable than the sentences without

TABLE 8 Average ratings (raw judgements and z-scores) for each condition from the unilingual conditions, testing the acceptability of wh-resumptive

structures in unilingual Egyptian Arabic (block 1) and unilingual English (block 2) contexts.

Island Clause type Block 1: Egyptian Arabic Block 2: English

Average raw score Average z-score Average raw score Average z-score

Absent Matrix 6.53 1.17 6.23 0.96

Absent Embedded: No RP 4.07 0.03 5.8 0.78

Absent Embedded: Yes RP 5.03 0.45 4.53 0.24

Present Matrix 6.65 1.22 6.13 0.93

Present Embedded: No RP 3.8 −0.08 3.4 −0.24

Present Embedded: Yes RP 4.58 0.23 4.88 0.39
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TABLE 9 Estimated coe�cients and t-values for the linear mixed e�ects model with clause type (matrix vs. embedded) and adjunct island presence

(present vs. absent) as fixed e�ects in the unilingual Egyptian Arabic sentences.

No resumptive pronoun model Yes resumptive pronoun model

Estimate SE t-value p-value Estimate SE t-value p-value

Intercept 0.57312 0.06565 8.73 <0.001 0.76694 0.06528 11.749 <0.001

Clause Type: Matrix vs. Embedded 0.61141 0.04369 13.995 <0.001 0.42022 0.04667 9.006 <0.001

Island: Present vs. Absent 0.01149 0.04386 0.262 0.79 0.03845 0.04649 0.827 0.41

Interaction: Clause Type X Island −0.042 0.04366 −0.962 0.34 −0.0665 0.04665 −1.425 0.16

Significant effects are shown by p-values.

TABLE 10 Estimated coe�cients and t-values for the linear mixed e�ects model with clause type (matrix vs. embedded) and adjunct island presence

(present vs. absent) as fixed e�ects in the unilingual English sentences.

No resumptive pronoun model Yes resumptive pronoun model

Estimate SE t-value p-value Estimate SE t-value p-value

Intercept 0.60677 0.06741 9.001 <0.001 0.63325 0.04685 13.516 <0.001

Clause Type: Matrix vs. Embedded 0.3434 0.0432 7.949 <0.001 0.31167 0.04685 6.652 <0.001

Island: Present vs. Absent 0.26324 0.04303 6.117 <0.001 −0.02617 0.04685 −0.559 0.58

Interaction: Clause Type X Island −0.25026 0.04312 −5.805 <0.001 0.04227 0.04685 0.902 0.37

Significant effects are shown by p-values.

FIGURE 2

Interaction plot output for no resumptive pronoun and yes resumptive pronoun models in both unilingual conditions from block 1 (unilingual

Egyptian Arabic) and block 2 (unilingual English).

Frontiers in Language Sciences 11 frontiersin.org243

https://doi.org/10.3389/flang.2024.1426275
https://www.frontiersin.org/journals/language-sciences
https://www.frontiersin.org


Sedarous and Baptista 10.3389/flang.2024.1426275

TABLE 11 Average ratings (raw judgements and z-scores) for each condition from the code-switched conditions, testing the acceptability of

wh-resumptive structures in code-switching Egyptian Arabic to English (block 3) and code-switched English to Egyptian Arabic (block 4) contexts.

Island Clause Block 3: Egyptian Arabic to English Block 4: English to Egyptian Arabic

Average raw score Average z-score Average raw score Average z-score

Absent Matrix 6.4 0.78 6.38 0.78

Absent Embedded: No RP 5.15 0.22 5.15 0.23

Absent Embedded: Yes RP 5.14 0.21 5.55 0.43

Present Matrix 6.38 0.76 6.33 0.75

Present Embedded: No RP 4 −0.30 3.7 −0.41

Present Embedded: Yes RP 4.43 −0.10 4.05 −0.22

TABLE 12 Estimated coe�cients and t-values for the linear mixed e�ects model with clause type (matrix vs. embedded) and adjunct island presence

(present vs. absent) as fixed e�ects in the code-switched Egyptian Arabic to English sentences.

No resumptive pronoun model Yes resumptive pronoun model

Estimate SE t-value p-value Estimate SE t-value p-value

Intercept 0.36502 0.05605 6.512 <0.001 0.40954 0.05318 7.701 <0.001

Clause Type: Matrix vs. Embedded 0.40464 0.04631 8.737 <0.001 0.35477 0.04358 8.141 <0.001

Island: Present vs. Absent 0.13722 0.04635 2.961 <0.05 0.08258 0.04363 1.893 0.06

Interaction: Clause Type X Island −0.1221 0.04631 −2.637 <0.05 −0.07342 0.04358 −1.685 0.09

Significant effects are shown by p-values.

a resumptive pronoun (the embedded: no RP conditions). These

results are summarized in Table 8.

Concerning our statistical models (the no resumptive pronoun

model and the yes resumptive pronoun model), in block 1 both

models revealed no effect for the interaction of clause type and

island presence (no resumptive pronoun model: p = 0.34; yes

resumptive pronoun model: p = 0.16). These results suggest

that participants were insensitive to island structures in Egyptian

Arabic, with or without a resumptive pronoun, which is expected

under the assumption wh-questions are not formed via movement

in Egyptian Arabic, and that resumptive pronouns in Egyptian

Arabic are grammatical elements. In block 2, however, the no

resumptive pronoun model revealed a main effect for the interaction

of clause type and island presence (p < 0.001), while the yes

resumptive pronoun model revealed no effect (p = 0.37). These

results suggest that participants were sensitive to the presence of an

island in the absence of a resumptive pronoun, but insensitive to it

in the presence of a resumptive pronoun. These results are expected

under the assumption that wh-questions are formed via movement

in English, and that the presence of a resumptive pronoun may

or may not ameliorate the island effect to varying degrees. These

results can be summarized in Tables 9, 10, respectively, while

relevant interaction plots can be found in Figure 2.

The code-switched conditions: Similarly to the unilingual

conditions, in both code-switched conditions, we observed that

structures where the clause initial wh-constituent referred to the

object of the verb in the embedded CP (the embedded: no RP and

embedded: yes RP conditions) were rated as being less acceptable

than structures where the wh-phrase was the subject of the matrix

CP (the matrix conditions). With respect to the conditions in

which the clause initial wh-constituent co-referred with the object

of the embedded verb, we found the following: When the code-

switch direction went from Egyptian Arabic into English (block 1),

participants preferred the presence of a resumptive pronoun over

its absence in the context of an adjunct island (the combination

of the present conditions with the embedded: yes RP conditions).

However, when the biclausal phrase did not include an adjunct

island (the absent conditions), participants rated both conditions

(the embedded: no RP and embedded: yes RP conditions) as being

equally acceptable. When the code-switch, direction went from

English to Egyptian Arabic (block 2), we found that across the

board participants rated wh-questions without an adjunct island

(the absent conditions) as being more acceptable than sentences

with an adjunct island (the present conditions), regardless of

whether or not a resumptive pronoun was present. With respect to

their resumptive pronouns sensitivity, we found that participants

rated the sentences in which the resumptive pronoun was present

(the embedded: yes RP conditions) as being more acceptable than

the sentences where the resumptive pronoun was absent (the

embedded: no RP conditions) both within and outside of an adjunct

island. These results are summarized in Table 11.

Concerning our statistical models (the no resumptive pronoun

model and the yes resumptive pronoun model), in both blocks 3

and 4, the no resumptive pronoun model revealed a main effect

for the interaction of clause type and island presence (block 3: p

< 0.05, block 4: p < 0.05). This suggests that, in the absence of a

resumptive pronoun, participants were sensitive to the presence of

an adjunct island, regardless of whether the code-switched sentence

began in Egyptian Arabic and ended in English (block 3) or began in

English and ended in Egyptian Arabic (block 4). The yes resumptive

pronoun model, on the other hand, revealed no effect for the

interaction of clause type and island presence in block 3 (p =
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TABLE 13 Estimated coe�cients and t-values for the linear mixed e�ects model with clause type (matrix vs. embedded) and adjunct island presence

(present vs. absent) as fixed e�ects in the code-switched English to Egyptian Arabic sentences.

No resumptive pronoun model Yes resumptive pronoun model

Estimate SE t-value p-value Estimate SE t-value p-value

Intercept 0.33803 0.04977 6.792 <0.001 0.43652 0.05418 8.056 <0.001

Clause Type: Matrix vs. Embedded 0.42712 0.04977 8.583 <0.001 0.32799 0.04653 7.048 <0.001

Island: Present vs. Absent 0.16738 0.04977 3.363 <0.001 0.17094 0.0465 3.676 <0.001

Interaction: Clause Type X Island −0.15161 0.04977 −3.046 <0.05 −0.15409 0.04652 −3.313 <0.001

Significant effects are shown by p-values.

FIGURE 3

Interaction plot output for no resumptive pronoun and yes resumptive pronoun models in both code-switched conditions from block 3

(code-switched Egyptian Arabic to English) and block 4 (code-switched English to Egyptian Arabic).

0.09) but a significant effect in block 4 (p < 0.001). This suggests

that, in the absence of a resumptive pronoun, participants were

insensitive to the presence of an adjunct island when the code-

switched sentence began in Egyptian Arabic and ended in English

(block 3), but sensitive to it when the code-switched sentence began

in English and ended in Egyptian Arabic (block 4). These results are

summarized in Tables 12, 13, while relevant interaction plots can be

seen in Figure 3.

5.2 Discussion

In this section, we explore the interpretation of the experiment’s

results. We first analyze the findings from the unilingual conditions

and then investigate the interpretation of the outcomes from

the code-switched conditions. Ultimately, we will argue that

the findings from bilingual participants in the code-switched

conditions suggest that, rather than maintaining two derivations

for each code-switch direction, these bilinguals seem to have

converged on a single one-to-one mapping from derivation to

surface word order.

5.2.1 The unilingual conditions
The results from the unilingual conditions suggest that

this population of bilinguals has acquired the language-specific

derivational properties from the baseline input for these structures.

Recall that in Egyptian Arabic, fronted nominal wh-questions are

presumed to be base-generated in a structurally higher position co-

referring to a resumptive pronoun base-generated in a structurally
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lower position. In contrast, English fronted wh-questions are

proposed to have undergone movement to their overt structurally

higher position. Because of this, we predicted that participants

would show insensitivity to island structures in unilingual Egyptian

Arabic sentences but sensitivity to these same structures in

unilingual English sentences, presumably because these structures

are formed via movement in English but not in Egyptian Arabic.

Concerning their sensitivity to resumptive pronouns, we predicted

a preference for the presence of a resumptive pronoun over

its absence, both within and outside of islands, in Egyptian

Arabic. Additionally, we anticipated a potential amelioration effect

on island sensitivity in the presence of a resumptive pronoun

in English. In this experiment, we observed that participants

were indeed insensitive to the presence of a syntactic island

in Egyptian Arabic, regardless of the presence of a resumptive

pronoun. However, they exhibited sensitivity to syntactic islands

in English, particularly in the absence of a resumptive pronoun,

and this sensitivity was ameliorated in the presence of a resumptive

pronoun. This confirms that this population of bilinguals did, in

fact, acquire the language-specific derivational properties of these

two structures.

5.2.2 The code-switched conditions
Regarding the code-switch conditions, our results can be

summarized as follows. In the absence of a resumptive pronoun,

participants consistently rated the non-island structure as

significantly more acceptable than the island structure. This trend

held true in both contexts: when the code-switch occurred from

Egyptian Arabic to English (block 3) and when it occurred from

English to Egyptian Arabic (block 4). However, when a resumptive

pronoun was introduced, participants assigned consistently high

ratings to both the island and non-island conditions in the contexts

where the code-switch went from Egyptian Arabic to English

(block 3). Yet, in the contexts where the code-switch went from

English to Egyptian Arabic (block 4), participants rated the island

conditions as statistically less acceptable than the non-island

conditions. Taken together, these results suggest that participants

were sensitive to constraints on movement in both code-switching

contexts (from Egyptian Arabic to English, and from English to

Egyptian Arabic), and that the presence of a resumptive pronoun

ameliorated this effect in the contexts where the code-switch

began in Egyptian Arabic but ended in English (block 3). When

comparing our results against our predictions in the context of the

code-switched conditions, we anticipated two possible scenarios:

On the one hand, this population of bilinguals could maintain two

derivational strategies for each code-switching direction, reflecting

the global sensitivities of the language of the matrix CP. On the

other hand this population of bilinguals could instead converge on

one derivational strategy resembling either that of Egyptian Arabic

or English for each code-switch direction. For the remainder of this

section, we will argue that this population of bilinguals converged

on a single derivational strategy, resembling the movement strategy

of English, across both code-switched conditions.

If participants had maintained two derivational strategies for

each code-switch direction, then under the assumptions that the

language of the matrix CP determines the global acceptability

of a code-switched sentence (see Section 4 for a more detailed

explanation), certain outcomes can be anticipated. Given that

clause-initial, nominal wh-constituents in Egyptian Arabic are

presumed to be base-generated in a structurally higher position,

rather than moving there, participants would be expected to show

insensitivity to island structures when the code-switch begins

in Egyptian Arabic and ends in English (block 3, with sample

stimuli demonstrated in Table 4). In contrast, since clause-initial

wh-constituents in English are assumed to move to their overt

structurally higher position, participants would be expected to

exhibit sensitivity to these constraints on movement when the

code-switch begins in English but ends in Egyptian Arabic (block

4, with sample stimuli demonstrated in Table 5). The presence

of a resumptive pronoun may ameliorate this sensitivity to

varying degrees. Our findings revealed that participants not only

demonstrated sensitivity to island contexts in the code-switched

conditions that began in English and ended in Egyptian Arabic

(block 4, with sample stimuli demonstrated in Table 5) but also in

the conditions where the code-switch began in Egyptian Arabic and

ended in English, when a resumptive pronoun was absent (block 3,

with sample stimuli demonstrated in Table 4). This suggests that

participants were sensitive to constraints on movement in both

code-switched contexts regardless of whether the code-switched

sentences began in Egyptian Arabic and ended in English (block

3, with sample stimuli demonstrated in Table 4) or began in

English and ended in Egyptian Arabic (block 4, with sample stimuli

demonstrated in Table 5).

From this we conclude that, when presented with two

structures with overlapping word orders but different derivational

properties across the two languages leading to these word

orders, this population of bilinguals did not maintain two

distinct representations. Instead based on their sensitivity to

islands constraints in both code-switched directions, it seems that

participants converged on a single derivational strategy across both

code-switched conditions, mainly that of movement as in English.

Although the presence of a resumptive pronoun ameliorated these

effects in the contexts that began in Egyptian Arabic and ended

in English (block 3, with sample stimuli demonstrated in Table 4),

it did not have the same ameliorative impact in the contexts

that began in English and ended in Egyptian Arabic (block 4,

with sample stimuli demonstrated in Table 5). Taken together,

our findings suggest that when presented with two structures

with overlapping word orders, but different derivational properties

leading to these word orders, this group of bilinguals seem to have

converged on a unified structural representation, resembling that

of English, rather than maintaining two distinct representations.5

Why might this be the case? In the next section we propose that

the preference for convergence may stem from the optimization of

congruent structures between the bilingual’s languages, resulting in

5 Although in this paper we conclude that bilinguals may choose to

converge on a one-to-one mapping, the specific mapping they converge

on could vary depending on several factors, such as proficiency level.

Our conclusions are drawn from the bilinguals we tested in this study,

who are predominantly English-dominant. We acknowledge here that

di�erent profiles of English-Arabic bilinguals may exhibit varying optimization

strategies, which could lead to di�erent patterns of convergence.
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a one-to-one mapping between derivational properties and surface

form, as opposed to maintaining a many-to-one mapping.

6 On the role of optimization
strategies and cross-linguistic
similarities in bilingualism

In the preceding section, we demonstrated that when this

population of bilinguals were confronted with structures with

overlapping word orders but distinct derivations, they converged

on a unified structural representation rather than maintaining two.

This prompts the question: why did convergence across both code-

switched directions manifest as the preferred choice? In this section

we suggest that while speakers who are competent in any set of

given languages can allow for multiple mappings from derivation

to surface order, some bilinguals may capitalize on the structural

overlaps already present between their two languages (see Baptista

et al., 2016; Baptista, 2020; Labotka et al., 2023 for a thorough

review of this literature), in an effort to reduce many-to-one

mappings oftentimes to just one (see Polinsky and Scontras, 2020

for a review on common strategies within heritage bilinguals).

On this topic, linguists have long hypothesized that cross-

linguistic similarities among languages in contact can affect

language acquisition (particularly, transfer) in ways that can

be facilitative or non-facilitative, whether in the context of

second language (L2) acquisition (Seibert Hanson and Carlson,

2014; Tolentino and Tokowicz, 2014), simultaneous bilingualism

(Marian and Spivey, 2003; Bullock and Toribio, 2004; Kroll et al.,

2015), third language (L3) acquisition (Berkes and Flynn, 2012;

Alonso and Rothman, 2017; González Alonso et al., 2021; Pereira

Soares et al., 2022), or multilingualism leading to language creation

(e.g., pidgin or Creole) (Corne et al., 1999; Mufwene, 2001; Kihm,

2003; Aboh, 2015; Baptista, 2020).

When we examine the role of cross-linguistic influence on

bilingual language acquisition, we find that at times, such influences

can result in innovative structures that were not there prior to

contact but at other times, cross-linguistic influences can lead to

the enhancement of features/properties that are already shared

across the two languages, a phenomenon termed congruence. In

fact, scholars who have closely examined the role of congruence

in Creole formation (Corne et al., 1999; Chaudenson, 2001;

Kihm, 2003; Baptista, 2020) have consistently proposed that the

similarities (the congruent features) that speakers perceive between

the languages in contact are often favored to participate in the

emergence and development of a new language. For example,

Baptista (2020) in particular examined 19 grammatical (and

lexical) domains across 20 contact languages to illustrate how

morphosyntactic and semantic features may be more likely to be

selected into the grammatical makeup of a given Creole when

they preexist and are shared by some of the source languages

present in its linguistic ecology.6 This means that when confronted

with multiple options, learners often operationalize L1/L2 syntactic

mappings whenever possible, which may then result in a structure

6 Although Baptista (2020) focuses on the e�ects of optimization strategies

in Creole emergence, we find that this proposal patterns with a broader

that is common to both languages, and devoid of the marked

interpretation found in only one language. For instance, Toribio

(2004) has shown how Spanish-English simultaneous bilingual

speakers optimize the grammar of their two languages by

using structures that they share, such as passivization via A-

movement in (11), which could be considered as deviating from

the monolingual Spanish norm but Toribio (2004) emphasizes

that these passive constructions are not real innovations, as

they can be also found in monolingual Spanish though much

less frequently.

(11) Prompt: Quién hace el pastel? El pastel

“Who makes the cake? The cake . . . .”

Response: El pastel es hecho por Cecilia. “The cake is

made by Cecilia.”

(cf., Clitic Left Dislocation: El pastel lo hace Cecilia

“Cecilia makes the cake”)

(Toribio, 2004, p. 166)

The congruence of the Spanish and English passive leads to

the preferential use of that structure over others. This is an

optimization strategy as a result of pattern matching. Such one-

to-one mapping is part of an arsenal of optimization strategies

observable in the grammars of various bilingual populations.

Specific to heritage language acquisition, Albirini et al. (2011) found

that Egyptian heritage/English-dominant speakers overproduce

the SVO word order even in contexts where VSO is preferred,

presumably due to the congruence of SVO word order between

Egyptian Arabic and English. Additionally, Scontras et al. (2017)

found that Mandarin heritage/English-dominant speakers prefer

surface scope over inverse scope interpretations in doubly

quantified sentences in both languages, although English allows

both interpretations equally. A similar sensitivity to cross-linguistic

similarities can also be observed in bilingual child language

acquisition. Austin (2020, p. 216–218) provides an excellent

overview of the current research that examines how bilingual

children exploit the overlaps between their two languages. She

notes that there is a growing consensus in the field that bilingual

children can identify their two languages as separate linguistic

systems from the very start of language acquisition and scholars are

also coming together in identifying some key factors that promote

cross-linguistics influences in the two grammars of young children.

Such factors include (but are not limited to) full or partial surface

word order overlap. Austin (2020) highlights the researchers who

examined the role of word order overlap in favoring cross-linguistic

influences leading to the emergence of a novel grammar in children.

For instance, when investigating bilingual children acquiring

German and English, Döpke (1998) found that these children

produced SVO word order more frequently than monolingual

children acquiring German, even when the environment required

SOV order. In all these studies, children overproduced a word

order that crucially overlapped with their other language, leading

them to overextend the use of the word order that their two

languages share, analogous to the passive construction in the

English/Spanish bilinguals that Toribio (2004) reported. Müller

observation according to which language-neutral optimization strategies are

employed when languages come into contact in general.
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(1998) accounted for the over-production of SVO word order

by proposing that when children are confronted with several

competing syntactic structures that yield a similar interpretation,

they may opt for the grammatical option that can be found in both

languages, increasing its frequency compared to the monolingual

child, thereby yielding one-to-one mapping of the two languages

in that particular domain. This points to the optimization strategy

they exploited by availing themselves of the structural overlap

between their two languages.

In our study we argue that the congruent word order resulted

not only in surface word order similarities but also in converging

derivational properties. Here, the preference for convergence

stems from the optimization of congruent structures between

the bilingual’s languages, resulting in a one-to-one mapping

between derivational properties and surface form, as opposed to

maintaining a many-to-one mapping. Specifically, we propose that

the emergence of this novel derivational strategy in which heritage

Egyptian Arabic/English dominant speakers treat both code-switch

directions as instances of wh-movement may be attributed to

optimization strategies, whereby speakers seem to operationalize

syntactic mappings from both of their languages whenever feasible.

This process ultimately yields a structure that is common to both

English and Egyptian Arabic.

7 Conclusion

The objective of this paper has been to investigate Egyptian-

Arabic/English bilinguals’ sensitivity to two structures that display

overlapping word orders across their two languages but are argued

to have different derivational properties in their formation.We paid

particular attention to filler-gap dependencies with and without

resumptive pronouns in Egyptian Arabic, a language argued to

have grammatical resumptive pronouns base generated at the

tail end of nominal A-bar dependencies, and English, a language

argued to have intrusive resumptive pronouns inserted post-

syntactically due to illicit movement operations, as with syntactic

islands. The findings of our experimental data from code-switched

filler-gap dependencies suggest that when presented with two

structures with overlapping word orders, but different derivational

properties leading to these word orders, this population of

bilinguals seem to have converged on a unified structural

representation, resembling that of English, rather than maintaining

two distinct representations.

In an attempt to account for our results, we proposed that

the preference for convergence may be due to the optimization of

congruent structures between the bilingual’s languages, resulting in

a one-to-one mapping between derivational properties and surface

form, as opposed to maintaining a many-to-one mapping. More

precisely, we propose that the emergence of this novel derivational

strategy in which heritage Egyptian Arabic/English dominant

speakers treat both code-switch directions as instances of wh-

movement may be attributed to optimization strategies, whereby

speakers seem to operationalize syntactic mappings from both of

their languages whenever feasible. This process ultimately yields a

structure that is common to both English and Egyptian Arabic.
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The multidimensional nature of bilingualism demands ecologically valid and

inclusive research methods that can capture its dynamism and diversity. This

is particularly relevant when assessing language proficiency in minoritized

and racialized communities, including heritage speakers (HSs). Motivated by a

paradigm shift in bilingualism research, the present study joined current e�orts

to establish best practices for assessing language proficiency among bilingual

individuals accurately and consistently, promoting ecological validity and

inclusivity. Specifically, we examined the reliability and validity of objective and

subjective proficiency assessments ubiquitously used in second language (L2)

and bilingualism research to assess Spanish proficiency, within a sample of HSs of

Spanish in the United States (US). We also sought to understand the relationships

between these proficiency assessments and a subset of heritage language (HL)

experience factors. To our knowledge, this is the first study to examine the

reliability and validity of these proficiency assessments and their relationship

with HL experience factors with HSs of Spanish in the US in a multidimensional

way. Forty-three HSs of Spanish completed the Bilingual Language Profile

questionnaire, including self-reports of proficiency and information about HL

experience and two objective proficiency assessments: a lexical decision task,

namely the LexTale-Esp, and a vocabulary and grammar task, often referred

to as the “Modified DELE”. Our findings revealed high internal consistency

for both objective proficiency assessments and medium correlations between

them, supporting their reliability and validity. However, our results also revealed

inconsistent relationships between subjective proficiency assessments and HL

language experience factors. These findings underscore the dynamic interplay

between these HSs’ objective and subjective proficiency, and HL experiences

and use across di�erent contexts. Additionally, they highlight the limitations of

relying on any single proficiency assessment, aligning with previous research

that emphasizes the need for multidimensional proficiency assessments and

language experience factors to capture the dynamic and diverse nature of

bilingualism. By critically evaluating the reliability and validity of existing objective
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and subjective proficiency assessments alongside HL experience factors, our

study aims to shed light on the best practices of assessing language proficiency

among bilingual individuals, specifically HSs of Spanish in the US, in an

ecologically valid and inclusive manner.

KEYWORDS

heritage bilingualism, ecological validity, language proficiency assessment, bilingual

experience factors, inclusivity in bilingualism

1 Introduction

Bilingualism, characterized by regular engagement with two

(or more) languages in daily life– regardless of level of proficiency

in each language–, is a subject of profound academic interest due

to its influence on multiple dimensions of the human experience,

including identity, language development, communication,

sociocultural engagement, and neuro/psychological functioning

(e.g., Birdsong, 2014; Dewaele et al., 2003; Grosjean, 2010). Within

this fascinating landscape, heritage language (HL) bilingualism

occupies a distinct and significant place, emerging as a complex and

dynamic phenomenon, reflecting the experiences of individuals

who grow up speaking a native language, their HL, which differs

from the dominant language in their wider societal context.

Heritage speakers (HSs) constitute a unique group of

bilinguals. Although these speakers acquire their HL early and

naturalistically, they often navigate a sociolinguistic landscape

characterized by challenges. These include reduced linguistic input

(especially written input in academic contexts), and/or have fewer

opportunities to meaningfully engage with, use, or be formally

trained in their HL (e.g., Flores, 2015; Rothman and Treffers-

Daller, 2014; Valdés, 2005). Additionally, HLs are frequently

marginalized within broader societal contexts, facing systematic

neglect in educational, governmental, and cultural domains.

This marginalization is deeply intertwined with raciolinguistic

ideologies that both reflect and reinforce societal hierarchies based

on race and language (e.g., Rosa and Flores, 2017; Zou and

Cheryan, 2017). For example, within the United States (US), HSs

of Spanish often encounter policies and practices that prioritize

English proficiency and use, sometimes to the detriment of their

HL development. This can manifest in educational settings where

English-only instruction predominates, limiting opportunities for

HL development and contributing to potential loss over time

(e.g., Beaudrie and Fairclough, 2012; Christoffersen, 2019; Flores

and García, 2017; García and Solorza, 2021; Kelly, 2018; Lee and

Wright, 2014; Leeman, 2015; Leeman andMartínez, 2007; Sánchez-

Muñoz, 2016). Furthermore, societal attitudes toward Spanish and

bilingualism are mixed, with some segments of society viewing

Spanish and/or bilingualism as an asset, while others may perceive

it negatively (e.g., Achugar and Pessoa, 2009; Barrett et al., 2023;

Fuller and Leeman, 2020; Surrain and Luk, 2023). Additionally,

the availability of educational opportunities for HSs of Spanish

may vary depending on factors such as geographic location,

socioeconomic status, and access to resources, leading to disparities

in outcomes (e.g., Bohman et al., 2010; Paradis, 2023; Rothman,

2009). Navigating this complex sociolinguistic landscape presents

unique challenges for HSs of Spanish, as they strive to maintain

their HL and bicultural identity while also adapting to the linguistic

and cultural hegemonic norms of their environment (e.g., Holguín

Mendoza et al., 2023; Pascual y Cabo and Prada, 2018).

We acknowledge that, as researchers, we have an obligation

to contribute knowledge that can help address these challenges to

promote linguistic diversity, cultural preservation, and equitable

educational opportunities for HSs of Spanish in the US (e.g., Flores,

2020; Flores and Rosa, 2015, 2023; Flores and Schissel, 2014; García

et al., 2021).

For researchers and practitioners working with HSs, assessing

language proficiency takes on a multifaceted character and involves

considering cultural identity, communication, and sociolinguistic

engagement (e.g., Pascual y Cabo and Prada, 2015; Valdés, 2005).

However, many tasks utilized to evaluate language proficiency rely

on standardized assessments based on monolingual benchmarks,

prioritizing prescriptive linguistic norms and language usage (e.g.,

Bachman and Palmer, 1996; Bayram et al., 2021b; Cummins,

2013). While these proficiency assessments can offer useful data

for the purposes of HL bilingualism research, they also present

limitations in capturing the rich diversity and dynamic nature of

bilingual experiences and the sociocultural and linguistic abilities of

bilingual individuals in a holistic way. Moreover, the exclusive use

of such tasks can inadvertently perpetuate negative stereotypes and

disregard the sociocultural dimensions inherent in bilingualism,

which are a core part of HSs’ lived experiences (Flores and Rosa,

2015; Ortega, 2020).

Recognizing these limitations, there has been a notable

paradigm shift in bilingualism research to establish best practices

for assessing language proficiency among bilingual individuals

while promoting ecological validity and inclusivity (e.g., De

Bruin, 2019; López et al., 2023). Within this context, ecological

validity refers to the extent to which research findings about

bilingualism apply to real-world bilingual settings, such that results

can be generalized to everyday bilingual experiences beyond the

controlled conditions of a research laboratory. Inclusivity ensures

that bilingual individuals’ diverse experiences and backgrounds

are accurately represented and respected in research. An integral

part of this shift acknowledges that bilingual individuals are not

simply two monolinguals in one person; instead, bilingualism is

viewed as multifaceted and dynamic, including unique phenomena

such as code-switching and translanguaging, where speakers fluidly

alternate between languages across conversations and/or contexts.

These practices, inherent to the bilingual experience, reflect the

adaptive nature of bilingualism across diverse contexts of language

use, contexts which are essential to understanding the full breadth

of bilingual realities. To advance this understanding, researchers

have begun to propose and incorporate new methodologies that

Frontiers in Language Sciences 02 frontiersin.org252

https://doi.org/10.3389/flang.2024.1400587
https://www.frontiersin.org/journals/language-sciences
https://www.frontiersin.org


Luque et al. 10.3389/flang.2024.1400587

better capture the diverse and dynamic language proficiencies

and experiences of bilingual individuals. By prioritizing ecological

validity and inclusivity, these new approaches aim to reflect the

complex nature and dynamics of bilingualism more accurately,

making research findings more relevant and applicable to real-

world settings (e.g., Ali, 2023; Bayram et al., 2019, 2021a; Cacoullos

and Travis, 2018; Grosjean, 1989, 2010; Gullifer et al., 2021; Higby

et al., 2023; Leivada et al., 2023; Prada, 2021, 2022; Rothman et al.,

2023; Toribio and Duran, 2018).

Despite this shift, there remains a lack of consensus in

the field regarding which proficiency assessments best capture

the multifaceted nature of bilingualism in an accurate and

consistent way, especially for HSs. Furthermore, the wide

variety of proficiency measurements used across studies limits

the generalizability of results and complicates cross-study

comparability, thereby hindering the advancement of knowledge

in the field (Olson, 2023a). Thus, the first step to creating best

practices for assessing proficiency in HSs is to better examine

and understand these various proficiency assessments, both their

reliability and validity. Key aspects, such as internal consistency

within reliability, and construct and ecological validity within

overall validity, play crucial roles in this process. Note that

reliability does not tell us the specific nature of what is being

measured—only that the measurement is consistent across items.

In contrast, construct validity focuses on determining whether

the test accurately measures the intended concept or construct,

while ecological validity examines how well the test results apply to

real-world contexts (Brown, 2013; Crocker and Algina, 1986; Kline,

2013; Tavakol and Dennick, 2011). These aspects can be evaluated

by assessing the internal consistency of the test items to ensure

reliability, examining how well the test relates to other assessments

designed to measure the same construct, which supports construct

validity, and by assessing how well the results reflect real-life

situations, which is crucial for ecological validity. Through these

comprehensive examinations, researchers can better identify

reliable and valid proficiency assessments.

Enhancing the robustness of bilingualism research depends

significantly on using the most reliable and valid methodologies,

including proficiency assessments. This approach facilitates

knowledge development in the field, especially if researchers can

converge on a smaller set of the most robust measures, which

are then used consistently across studies. As Olson (2023a)

states, “given the important role that proficiency plays in the

field, and notably in the comparability of results across multiple

studies, proficiency assessment remains a key methodological

consideration” (p. 7). Thus, by these aspects, researchers can

ensure their work contributes to a more reliable and valid

understanding of bilingual proficiency, advancing the field in a

more ecologically valid and inclusive way.

Our study aimed to contribute to this effort by examining the

reliability and validity of a set of objective and subjective proficiency

assessments focusing on a specific group of bilinguals: HSs of

Spanish in the US. Specifically, we investigated the reliability and

validity of two widely used objective and subjective proficiency

assessments in the field of L2 and bilingualism research. These were

a lexical decision task, in particular, the Lextale-Esp (Izura et al.,

2014), and a vocabulary-grammar task often called the “Modified

DELE” (Montrul and Ionin, 2012). The subjective assessments were

derived from proficiency self-reports in the Bilingual Language

Profile questionnaire (BLP; Birdsong et al., 2012). Our goal was to

examine these tasks within a sub-group of college-educated HSs

of Spanish, who were not the target population for which the

assessments were developed.

Additionally, as part of our assessment of ecological validity, we

sought to understand the relationships between these proficiency

assessments and particular HL experience factors, including years

of exposure to Spanish, years of Spanish schooling, and the social

diversity of bilingual language use, as assessed by language entropy

(following Gullifer and Titone, 2018). This multidimensional

approach aimed to shed light on the effectiveness of these

assessments in capturing and characterizing the dynamic and

diverse nature of HSs’ proficiency and experiences and of HL

bilingualism in an ecologically valid and inclusive way. To our

knowledge, this is the first study to examine the reliability and

validity—specifically internal consistency, construct validity, and

ecological validity—of these proficiency assessments and their

relationship with HL experience factors with HSs of Spanish in

the US.

2 Background

To enhance our ability to characterize the Spanish proficiency

of HSs in the US in an ecologically valid and inclusive manner,

it is crucial to disentangle the different concepts and terms that

are used in the field to describe and evaluate the receptive and

productive linguistic proficiency of HSs. In this section, we begin

by unpacking the concept of proficiency, a term that is ubiquitous

in the literature, but often used without a clear operationalization.

Following, we review studies that have explored interactions

between bilingual language proficiency and exposure, comparing

objective and subjective assessments of proficiency across different

modalities and bilingual populations. Finally, we review previous

research that has provided insights into the reliability and validity

of the objective and subjective proficiency assessments examined in

our study.

A recent review of proficiency assessment methods in

bilingualism research (Olson, 2023a) traces the evolution of

definitions of the term proficiency. Such definitions begin with

notions of general competence in a language (e.g., Thomas,

1994) and expand to communicative competence in different

sociocultural contexts (e.g., Canale and Swain, 1980; Hymes,

1972). Other definitions conceptualize this construct as (at least)

two-dimensional, composed of a linguistic knowledge dimension

(e.g., morphosyntactic, lexical) and a language skills dimension

(reading, writing, speaking, listening) (e.g., Carroll and Freedle,

1972). More recent conceptualizations merge linguistic knowledge,

language abilities or skills, and communicative competence into

multidimensional models (e.g., Hulstijn, 2015; Hyltenstam, 2016).

These models ultimately converge in the notion that proficiency

is a combination of skills and knowledge that allow speakers to

comprehend and produce language successfully (Olson, 2023a).

Several different types of assessment methods have been used

to characterize proficiency in bilinguals, including (a) standardized

language-specific tests such as the TOEFL, (b) self-ratings, (c) area-

specific tests (e.g., vocabulary tests, picture-naming tasks, etc.),
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(d) multiple component tests (e.g., an elicited imitation task), (e)

holistic assessments such as the Oral Proficiency Interview, or (f)

characterization based on curricular level (Olson, 2023a). Each of

these approaches has its theoretical or practical justification but also

has specific methodological limitations [as discussed byMenke and

Malovrh (2021); Olson (2023a)]. Assessments of proficiency among

bilinguals can be (and are) used for different purposes in research,

including to examine as a variable of interest, to characterize (e.g.,

“intermediate level”), to group, and/or to exclude participants, as

well as to make cross-study comparisons (Olson, 2023a). Thus,

they are critical to examine from a methodological viewpoint.

As revealed by Surrain and Luk (2019), there is a tendency to

oversimplify the construct of proficiency based on a single metric.

This oversimplification can lead to the categorization or assignment

of potentially misleading labels to bilingual speakers, overlooking

the multidimensional nature of bilingual language proficiency and

the diverse factors that contribute to it.

A number of studies have explored relationships between

objective and subjective proficiency assessments to evaluate and

characterize different aspects of language proficiency among

diverse bilingual populations with varying results. For instance,

Gollan et al. (2012) investigated language dominance among

Spanish-English bilinguals, including young and older adults.

Their study examined the Multilingual Naming Test (MINT) and

the Boston Naming Test (BNT), both picture-naming tasks, as

objective measures, and proficiency interviews and subjective self-

reports of language proficiency as subjective measures. The results

revealed that while self-ratings of proficiency and proficiency

interviews generally aligned well with the results of the MINT

in determining language dominance, the BNT often classified

participants as more English-dominant than other assessments.

This discrepancy is particularly significant because it highlights

a key issue in bilingual language assessment: the potential for

tasks originally designed for monolingual speakers, like the BNT,

to misrepresent the abilities of bilingual individuals. Specifically,

the BNT appeared to underestimate proficiency in Spanish,

suggesting that such tools may not be fully reliable for assessing

language proficiency in bilingual populations. Furthermore, the

study found that a substantial portion of participants—up to

60%—performed better on tasks involving their self-reported non-

dominant language. This finding suggests that bilinguals may

possess a higher level of proficiency in their non-dominant

language than they perceive or that certain tasks may be more

sensitive to different aspects of language proficiency in dominant

vs. non-dominant languages.

Similarly, Sheng et al. (2014) explored the relationship between

subjective and objective assessments of language dominance among

Mandarin-English bilinguals, employing similar assessments as

those used by Gollan et al. (2012), such as the MINT and

self-reported proficiency. Their findings echoed the earlier study

in that discrepancies existed between self-reports and objective

assessments. Specifically, self-ratings of language dominance did

not always align with the results of the MINT, suggesting that self-

perceptions of language abilities can be influenced by factors other

than actual proficiency, such as cultural attitudes or confidence

levels in using a particular language. A key finding from the

study by Sheng et al. (2014) was that the degree of convergence

or divergence between subjective and objective assessments could

vary depending on the language pair and the context in which

the languages are used. For instance, Mandarin-English bilinguals

who used both languages regularly in different domains (e.g.,

Mandarin at home, English at work) were more likely to have

self-ratings that diverged from their MINT results. The results of

these studies highlight the importance of using multiple, carefully

chosen tasks to assess bilingual proficiency comprehensively. The

observed differences between subjective assessments, like self-

ratings, and certain objective assessments underscore the need to

use assessment methods that accurately reflect and characterize

bilingual individuals’ dynamic and diverse linguistic abilities. This

complexity underscores that a single approach may not suffice, and

a more multidimensional strategy, which integrates both subjective

experiences and objective linguistic abilities, is crucial for a more

accurate representation of bilingual proficiency.

Other studies have focused on the role of language experience

factors in influencing the reliability and validity of proficiency

assessments. Tomoschuk et al. (2019) examined the relationship

between self-ratings and picture-naming tasks across Spanish-

English and Chinese-English bilinguals with varying acquisition

backgrounds. Their findings showed discrepancies between self-

ratings and picture-naming results across different language

groups, with some individuals rating their proficiency higher

or lower than what was reflected in their performance on the

objective task. These discrepancies suggest that individual biases

or differing interpretations may influence subjective assessments,

while objective assessments, such as picture-naming tasks, were

more reliable indicators of proficiency. Additionally, their results

underscored the importance of considering language experience

factors, including the amount and context of language exposure,

as these were found to impact the reliability of both subjective and

objective assessments significantly. Relatedly, Gullifer and Titone

(2020) explored bilingual language proficiency among French-

English bilinguals (with varying experience backgrounds) using

a combination of objective and subjective assessments. Objective

assessments included picture-naming ability and verbal fluency

tests, while subjective assessments encompassed self-reports. Their

study investigated how factors such as timing and amount of

HL exposure influence proficiency outcomes across different

communicative contexts. The findings revealed nuanced patterns

in language exposure and proficiency, indicating that subjective

assessments can sometimes provide more accurate insights than

expected, particularly for assessing L2 proficiency. Specifically,

the study highlighted how language exposure across various

communicative contexts exhibited distinct but interrelated patterns

that contributed to a more comprehensive self-assessment of L2

proficiency compared to L1 proficiency.

Additionally, Gehebe et al. (2023) used both objective

(ACTFL and DIALANG standardized proficiency tests) and

subjective proficiency assessments (self-rated proficiency and Can-

Do statements) among young adult bilinguals with varying levels of

exposure to English as their L2 (and one of over a dozen different

non-English languages as their L1). Their findings revealed that

proficiency assessment outcomes varied based on exposure levels to

the L2 and domains of language proficiency, revealing the impact

of language exposure on proficiency assessments. In their study,
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participants with higher English exposure demonstrated more

consistent proficiency outcomes across subjective and objective

assessments, supporting the validity of standardized assessments

in capturing proficiency differences among this group. Yet,

subjective assessments provided insights into self-perceptions and

confidence in language use, complementing the quantitative data

of standardized tests. Hržica et al. (2024) added another layer of

complexity by examining the relationship between self-assessment

of language proficiency and objective assessments of lexical

diversity and syntactic complexity among bilingual HSs of Italian in

Croatia. Their study specifically focused on a diglossic community,

where individuals regularly navigate between a standard language

(Italian) and a regional dialect (Istrovenetian) in different contexts.

The findings revealed an intricate interplay between objective

and subjective language proficiency assessments, indicating that

although subjective assessments can provide valuable insights,

they do not always fully align with objective language proficiency

assessments. Specifically, the results of their study revealed that

self-assessment scores were generally higher for the standard

language compared to the regional dialect, reflecting the different

social statuses and usage contexts of the two language varieties.

However, objective assessments, such as lexical diversity and

syntactic complexity, often painted a different picture, sometimes

showing higher proficiency for the regional dialect, particularly in

spoken contexts.

Taken together, these findings highlight the importance of

considering language experience factors when assessing bilingual

proficiency. A balanced approach that integrates both objective

and subjective assessments is essential for capturing the full scope

of bilingual language proficiency, particularly in individuals with

diverse linguistic backgrounds. The complexity of bilingualism

underscores the need to evaluate proficiency within multiple

socio-experiential contexts. This multidimensional approach,

supported by previous studies, allows for a more accurate

and dynamic understanding of bilingual proficiency. While

subjective assessments provide valuable insights, they may not

fully capture the intricate relationship between language experience

and proficiency, making it crucial to complement them with

objective assessments.

Finally, it is worth noting that some studies have found

self-ratings to be highly correlated with other well-documented,

production-oriented, objective assessments of proficiency

in bilinguals, supporting their validity. For example, robust

correlations have been found with both the Elicited Imitation Task

(EIT) and Simulated Oral Proficiency Interview (SOPI) for L2

learners (Bowden, 2016), and with the EIT for L2 learners and

HSs (Faretta-Stutenberg et al., 2023). These findings suggest that

self-ratings can serve as more reliable indicators of proficiency

when aligned with certain oral and production-oriented tasks.

However, it is essential to recognize that the effectiveness of

self-ratings may vary depending on the specific tasks and contexts,

highlighting the multifaceted nature of language proficiency and

the need to consider task-specific characteristics in assessments.

These studies underscore the complexity of assessing bilingual

language proficiency due to the interplay between objective and

subjective assessments and varying language experience factors.

Specifically, they highlight how language proficiency assessments

can yield inconsistent or variable results, often influenced by

different factors such as language exposure, socio-cultural contexts,

and individual perceptions. This variability points to the need

for a multidimensional language proficiency assessment approach

that captures the full spectrum of bilingual language abilities

and experiences.

Our study aimed to contribute to this line of work,

highlighting the need for a multidimensional approach to

proficiency assessment by focusing specifically on the Spanish

proficiency of HSs in the US. As noted above, we explored the

reliability and validity of both objective and subjective assessments

to assess HL proficiency and examined how these assessments

correlate with various HL experience factors. To achieve this, we

begin with a detailed analysis of the objective assessments employed

in our study, followed by a discussion of relevant prior research

examining their development and validation.

2.1 Objective assessments of
language proficiency

In the context of our study, we define objective proficiency

assessments as a type of language assessment designed to quantify,

track, or categorize an individual’s language abilities in a systematic

manner (Olson, 2023a). Such objective assessments are utilized

to evaluate bilingual individuals’ proficiency across their different

languages, including standardized tests developed by language

assessment organizations or researchers, or specifically designed by

researchers for the purpose of their studies, and they may focus on

one or more domains, such as oral, written, receptive, productive,

lexical, and/or grammatical proficiency. Following, we describe the

objective assessments used in our study and discuss relevant prior

research examining these assessments.

2.1.1 Lexical decision task: Lextale-Esp
The Lexical Test for Advanced Learners of English (LexTALE)

was initially developed by Lemhöfer and Broersma (2012) to be

a practical and quick (about 5min) objective tool to assess L2

English vocabulary knowledge. It is intended as a potential proxy

to assess overall language proficiency by estimating an individual’s

vocabulary size. The task uses word frequency as the basic criterion

for establishing varying difficulty levels across the proficiency

continuum. That is, certain high-frequency words were selected

so that they are known by even L2 learners on the lower end of

the proficiency spectrum, while other low-frequency words were

selected as they would be known only by L2 learners at the higher

end. Specifically, participants are presented with a list of words

(e.g., scornful) and English-like non-words (e.g., mensible) and are

asked to identify whether each is an existing English word or not.

The LexTALE evaluates participants’ performance through signal

detection theory approaches by considering participants’ accurate

identification of words and non-words, erroneous identification of

a non-word as a word (i.e., false alarms), and failure to recognize

a word (i.e., miss rate).1 There is ample support for the task’s

1 Further descriptive and technical information about the task can be found

on the LexTALE website: www.lextale.com.

Frontiers in Language Sciences 05 frontiersin.org255

https://doi.org/10.3389/flang.2024.1400587
http://www.lextale.com
https://www.frontiersin.org/journals/language-sciences
https://www.frontiersin.org


Luque et al. 10.3389/flang.2024.1400587

reliability and validity as an estimate of vocabulary size, knowledge

and processing speed. This evidence comes from correlations

with individual differences in language processing abilities across

various task, including studies on reaction time dynamics on

masked priming tasks (Andrews and Hersch, 2010), written

word identification strategies (Chateau and Jared, 2000), word-

recognition speed lexical-decision task accuracy (Diependaele et al.,

2013), and performance on lexical decision tasks (Yap et al., 2008),

among others. It has also been shown to have small to medium (all

correlation strengths following Plonsky and Oswald, 2014) sized

correlations with English proficiency assessments including the

TOEIC and Quick Placement Test (Lemhöfer and Broersma, 2012).

However, recent findings by Puig-Mayenco et al. (2023) suggest

a more nuanced consideration of the LexTALE’s applicability.

In their study, they critically evaluated the LexTALE’s validity

as an assessment of global L2 proficiency across learners of

English with varying proficiency levels, originating from different

L1 backgrounds (Spanish and Chinese) by conducting a partial

replication of the work by Lemhöfer and Broersma (2012).

The results of their study revealed that the LexTALE, while

offering valuable insights into vocabulary size, knowledge, and

processing speed, shows only low-to-moderate correlations with a

standardized assessment of English global proficiency, such as the

Quick Placement Test. These findings underscore the fact that the

LexTALE’s applicability is not straightforward, as its correlations

with other proficiency assessments seem to be inconsistent.

Mirroring the English version, a Spanish version of the task

(Lextale-Esp; Izura et al., 2014) was developed to address the

growing need for efficient and objective tools to assess Spanish

language proficiency among bilingual populations, including HSs

(e.g., Hao et al., 2024; Luque et al., 2023). Based on the design and

purpose of the original LexTALE, the Lextale-Esp also evaluates

vocabulary knowledge by estimating an individual’s vocabulary size

to gauge overall L2 proficiency. The Lextale-Esp uses a range of

words that appear to be influenced by Peninsular Spanish selected

from the Subtlex-Esp database (Cuetos et al., 2011), which is

based on word frequencies from movies and TV shows subtitles

screened between 1990 and 2009, with the same intended goal

of having words with very high-frequency rates likely known by

even beginning L2 learners to very low-frequency words likely only

known by highly proficient native speakers.

Regarding its validity, the Lextale-Esp has been shown to be

a valuable tool for assessing vocabulary knowledge as a proxy

to assess overall language proficiency across different Spanish-

speaking bilingual populations. Specifically, a study conducted by

Ferré and Brysbaert (2017) supported the discriminative power of

the Lextale-Esp in assessing Spanish vocabulary size and processing

speed within highly proficient Catalan-Spanish bilinguals with

varying degrees of language dominance. The findings showed that

the two participant groups performed differently on the Lextale-

Esp, with the Spanish-dominant group displaying significantly

higher scores than the Catalan-dominant group Thus, these

findings provide evidence supporting the Lextale-Esp’s validity

in capturing variability in vocabulary knowledge among highly

proficient bilinguals. Further validation efforts for the Lextale-Esp

come from Bermúdez-Margaretto and Brysbaert (2022), exploring

translation efficiency in language assessments. Participants in the

study were L1 Spanish-dominant adults who identified as bilingual

speakers in 26 different languages. The goal of their study was

twofold: first, to develop new assessment methods that more

accurately reflect vocabulary knowledge by emphasizing meaning

recognition rather than form, following the work of Vermeiren

et al. (2022) and second, to explore the broader question of

convergent validity, which involved assessing the extent to which

their newly developed vocabulary test and the already established

Lextale-Espmeasured the same construct of vocabulary knowledge.

Findings revealed medium-sized correlations between the Lextale-

Esp and their vocabulary test, suggesting that both assessments

tap into the same construct to a significant degree. These results

suggest that the LexTale-Esp is specifically suited to assessing

overall vocabulary knowledge. Overall, these findings support the

validity and reliability of the Lextale-Esp as an objective assessment

of vocabulary knowledge among bilingual individuals.

Despite the growing body of research supporting the Lextale-

Esp’s use across different linguistic contexts, there remains a critical

need to specifically investigate its reliability and validity within the

domain of HL bilingualism, especially regarding its potential to

tap into individual language abilities and overall proficiency more

broadly in an ecologically valid and inclusive way. Additionally,

it is important to recognize that the LexTale-Esp appears to be

heavily influenced by Peninsular Spanish norms, especially the

low-frequency items. This poses challenges in terms of ecological

validity and inclusivity, particularly for HSs of Spanish in the US

given their potential lack of familiarity with this particular variety

of Spanish. Such unfamiliarity could negatively impact their score

on the task, potentially leading to a mischaracterization of their

Spanish proficiency.

2.1.2 Spanish vocabulary and grammar task, also
known as the “modified DELE”

A written Spanish vocabulary and grammar task widely used as

a proficiency assessment in L2 and HL research is often referred

to as the “Modified DELE”. The task was in fact compiled from

two sources in the 1990s by Montrul and Bruhn de Garavito (Hoot,

2020). Its first published use was in Duffield and White (1999), as a

measure for grouping adult L2 Spanish learners by proficiency level.

They described the task as being comprised of:

sections from standardized Spanish as a second language

proficiency tests, namely the reading/vocabulary section of the

MLA Cooperative Foreign Language Test (Educational Testing

Service, Princeton, NJ) and a cloze test from the Diploma de

Español como Lengua Extranjera (DELE) (Embajada de España,

Washington, DC) (p. 139)2.

The test consists of 50 multiple-choice fill-in-the-blank items

in two sections. The first section–the reading/vocabulary section–

contains 30 separate sentences with a blank in each one, with all

2 Various studies, including Montrul (2005) and Montrul and Slabakova

(2003), have cited this task as “parts of” or “adapted from” the DELE, with

no mention of the MLA test. Montrul has confirmed (Hoot, 2020), that the

first/vocabulary portion came from the MLA test, whereas the second/cloze

portion came from a sample DELE test available in the 1990s, as cited in

Du�eld and White (1999). The compiled test is freely available at https://

nhlrc.ucla.edu/. Here, the task is listed as DELE Proficiency Test, Author: Dr.

Silvina Montrul, Date: June 12, 2012.
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items and choices targeting vocabulary knowledge. The second

section–the cloze section–consists of a multi-paragraph reading

passage with 20 blanks, with 10 items targeting vocabulary

and 10 items targeting grammar knowledge (4 related to

tense/aspect/mood, 4 related to prepositions, and 2 related to

relatives and conjunctions). (See Section 3.2.1.1 for examples from

each section and Note 2 for a link to the full test). Scoring usually

consists of the total number of correct responses out of 50. Duffield

and White (1999) proposed score ranges to categorize L2 Spanish

proficiency levels as follows: 37–50 for “advanced”, 25–36 for

“intermediate”, and 0–25 for “low”. Montrul and Slabakova (2003)

subsequently used the task with both L1 and L2 Spanish speakers

and defined a score range of 45–50 for “near-native” proficiency

(as 45 was the minimum score in the L1 group). It should also be

noted that some researchers have at least one additional version of

the task in circulation (Hoot, 2020). In that version, both sections

differ from the original test but follow the same format.

To our knowledge, the first study to employ the task with HSs

was Montrul (2005). Investigating the impact of early linguistic

exposure on language development, she examined adult L2 and

HSs of Spanish. Interestingly, Montrul (2005) noted that the “test

might not be entirely suitable to predict the linguistic performance

of heritage speakers or early bilinguals” (p. 237), given that this

measure invites participants to make explicit grammatical and

vocabulary judgments (which may not align with the implicit

linguistic competencies inherent to such speakers; Carreira and

Potowski, 2011). Nonetheless, this task (in particular, the one

available on the UCLA National Heritage Language Resource

Center (NHLRC) website) has been widely adopted as a proficiency

assessment and as a means of cross-study comparison in L2 and

HL bilingualism research (e.g., Faretta-Stutenberg and Morgan-

Short, 2018; Sánchez Walker and Montrul, 2020; Solon et al., 2022;

Torres, 2018; among many others). The task has often been passed

down from researcher to researcher and is available publicly, as

mentioned, facilitating the task’s adoption in research.

Although few studies have attempted to validate this

proficiency assessment, such studies have so far provided support

for the test’s internal reliability and external validity in L2 and HS

samples. In particular, Montrul et al. (2008) andMontrul and Ionin

(2012) explored these aspects among L2 learners and HSs. They

found the internal reliability of the task to be moderate (Brown,

2013), as evidenced by a Cronbach’s Alpha (i.e., α) coefficient of

0.827. This suggests that the test items were reliable and uniform

for the two samples. Regarding validity, these studies examined

correlations between scores on this task and performance on other

measures of linguistic knowledge, including judgment accuracy

for gender agreement and verb tense. The positive correlations

observed (r = 0.807 for the HS group and r = 0.653 for the L2

group) provide some support for the construct validity of the task

for these samples. Additionally, a recent study by Solon et al. (2022)

with L2 speakers and HSs revealed significant correlations between

the this task and other validated language proficiency assessments,

such as the EIT, which is often utilized to assess Spanish oral

proficiency (e.g., Faretta-Stutenberg et al., 2023; Kostromitina and

Plonsky, 2022; Solon et al., 2022; see Bowden, 2016 for a validation

study of the Spanish EIT).

Given this test’s common use in the L2/HL fields, together

with the limited evidence regarding its relationship with other

proficiency assessments and experience factors, especially for HSs

of Spanish, additional research examining this task is warranted. As

such, this test was examined in the current study. However, given

the fact that the test is (1) only partly from the DELE (and not a

current version at that) and (2) that the task requires sentence and

paragraph-level reading comprehension, with questions that target

vocabulary (40 questions), along with some grammar knowledge

(10 questions), we here refer to the task as a Spanish Vocabulary

and Grammar Test (VGT).3

2.2 Subjective assessments of language
proficiency

In the context of our study, we define subjective proficiency

assessments as an approach for evaluating an individual’s language

proficiency that emphasizes subjective personal perceptions rather

than objective metrics. These assessments rely on individuals’

self-reports of their own individual language abilities, often elicited

through surveys, interviews, or expert feedback (Olson, 2023a).

Unlike objective assessments, subjective assessments explore

personal views on language abilities, incorporating factors such

as confidence, comfort level, and self-rated proficiency across

language domains (the most predominantly used; Gertken et al.,

2014). While subjective assessments might initially seem less

precise compared to objective assessments, the use of Likert scales

to quantify these subjective evaluations facilitates a systematic

analysis of individuals’ perceptions, thereby transforming

subjective ratings into structured, quantifiable data. However, it is

crucial to recognize that, despite our ability to quantify subjective

assessments, the resulting data from subjective proficiency

assessments can still be influenced by biases, socio-cultural and

political factors, and variability in individual self-awareness

(e.g., De Bruin, 2019; Hulstijn, 2012). This underscores the need

for careful, contextualized interpretation of these assessments,

considering the diverse factors that may impact individuals’

subjective perceptions of their language proficiency.

2.2.1 Bilingual language profile questionnaire
The Bilingual Language Profile (BLP; Birdsong et al., 2012)

was developed as a succinct and accessible self-report tool for

assessing bilingual language dominance across bilingual languages

3 As Montrul and Slabakova (2003) state, “[t]he DELEs (Diplomas of Spanish

as a Foreign Language) are the o�cial accreditation of the degree of fluency

in the Spanish language, issued and recognized by the Ministry of Education,

Culture, and Sport of Spain” (p. 389). Thus, the use of the term “DELE” for this

assessment has lended o�cial weight to the test, while the DELEs themselves

are currently quite di�erent from this task. Further details on the DELE exams

can be found at the Instituto Cervantes’ website–the o�cial body responsible

for its administration, a�liated with Spain’s Ministry of Education, Vocational

Training and Sports (MEFPD): https://examenes.cervantes.es/es/dele/que-

es. The authors would like to acknowledge members of the Hispanic and

Lusophone Linguistics Facebook group and attendees at the 2022 UIC

Bilingualism Forum for noting this inaccuracy in naming and sparking a

deeper investigation into the origin and history of the task.
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(see Treffers-Daller, 2019) and a general bilingual profile. It

provides a continuous (and composite) dominance score, alongside

a general profile of bilinguals’ language history, use, attitudes,

and proficiency.

Since its development, the BLP has been used across

different areas of bilingualism research, including but not limited

to research on language processing, language acquisition and

psycho/neurolinguistics (e.g., Amengual and Chamorro, 2016;

Kubota et al., 2023; Poarch et al., 2019). The availability of the

BLP in multiple languages, coupled with its ease of use and

open access, has likely contributed to its broad adoption, making

it a widely used measure of bilingual language use, experience,

and proficiency, including for HSs (Solís-Barroso and Stefanich,

2019). As of February 21, 2024, the BLP had been cited 197

times, according to Google Scholar, highlighting its widespread

recognition and impact in the academic community. Several studies

have provided positive evidence supporting its construct validity as

well as its concurrent validity and test-retest reliability (see Dass

et al., 2024; Gertken et al., 2014; Mallonee Gertken, 2013; Olson,

2023b; Solís-Barroso and Stefanich, 2019).

However, the BLP’s reliance on self-reported data introduces

the potential for subjective bias(es). This can lead participants to

either overestimate or underestimate their language proficiency.

Such underestimation is a notable concern among HSs, as

highlighted by Bayram et al. (2021b). This underscores the

importance of interpreting BLP results with caution and, where

feasible, integrating objective measures to support (and enhance)

the available self-reported data.

2.2.2 Language entropy
In their 2020 study, Gullifer and Titone proposed a novel

approach to examining bilingualism through the lens of language

entropy. Language entropy is defined as a metric for estimating the

diversity of language use in social contexts, particularly focusing

on the various contexts in which bilinguals engage with their

languages. According to Gullifer and Titone, language entropy

can serve as a relevant tool for understanding and quantifying

individual differences in how bilinguals navigate their different

linguistic environments, by exploring the extent to which bilingual

individuals engage in environments that require the use of both

languages simultaneously (i.e., dual language contexts) vs. those

that are more segregated, relying on a single language mode (i.e.,

compartmentalized language contexts). This construct of language

entropy as defined by Gullifer and Titone is particularly relevant

when considered alongside theoretical and empirical findings,

such as the adaptive control hypothesis (ACH; Abutalebi and

Green, 2016; Green and Abutalebi, 2013). The ACH suggests

that how bilinguals use their languages across different social

settings—their interactional context—plays a significant role in

shaping how they represent, access, and control these languages.

According to this hypothesis, bilinguals who frequently navigate

dual language contexts (integrated bilinguals) face distinct language

and executive control demands compared to those who engage

with their languages in more compartmentalized, single-language

settings. By quantifying the social diversity of language use through

language entropy, researchers can gain quantifiable estimations of

how bilinguals manage and navigate multiple linguistic systems and

the factors that influence language choice, language switching, and

language adaptation in bilingual contexts.

The construct of language entropy is starting to gather

significant attention in studying bilingualism thanks to its

relationships with the neural, cognitive, and social dynamics of

bilingual language proficiency and use. For instance, Sulpizio

et al. (2020) investigated the impact of bilingual experience—

considering factors such as age of acquisition, proficiency, and

language entropy—on the functional connectivity within and

between language and executive control networks in the brain.

They found that higher language entropy, indicating more diverse

and integrated language use, was associated with enhanced

connectivity in these networks. Building on this, Li et al. (2021)

explored the relationship between bilingual language entropy and

executive function. Their findings revealed that greater diversity

of language use across social contexts, as assessed by language

entropy, seemed to be associated with enhanced brain network

specialization and segregation in brain networks associated with

executive control. Additionally, Kałamała et al. (2023) introduced

a novel psychometric network modeling approach to capture the

complexity of bilingual experience, focusing on language entropy

and language mixing as key indicators. Their study suggests

that bilingualism is an emergent phenomenon shaped by the

interplay of language acquisition background, skills, and usage

practices. Finally, Wagner et al. (2023) critically examined how

contextual factors influence the effects of language entropy on

cognitive performance, comparing bilingual contexts in Toronto

and Montréal, with results suggesting that language entropy can

vary significantly based on environmental/societal factors that

influence language use. Collectively, these studies underscore the

critical role of language entropy in understanding the complex

interplay between the social diversity of language use, neural and

psycho/sociocognitive function, and sociolinguistic contexts.

Language entropy is also intimately connected to code-

switching, a bilingual practice often associated with HS

populations. An individual speaker’s tendency to seamlessly

alternate between languages goes hand-in-hand with higher

language entropy. Although code-switching is frequently maligned

as a sign of “disfluency” among “non-proficient” bilinguals, in

reality, more dense switching (i.e., intra-sentential code-switching)

is associated with higher proficiency in both languages (Bullock

and Toribio, 2009). Code-switching is a form of linguistic

flexibility that can be seen as a sign of the vitality of the minority

language in a community (Gardner-Chloros, 2009) in that it

supports identity formation while also being tied to language

proficiency. As such, examining language entropy is crucial for

understanding the linguistic behavior of HSs of Spanish in the US,

as it provides insights into how they integrate Spanish and English

in their daily lives, which in turn influences the intergenerational

transmission of the HL as well as the diverse ways in which they

develop their proficiency in it. In the current study, we calculated

language entropy using questions from the BLP (see details in the

Methods Section).

2.3 Study goals and research questions

Consequently, the goals of our study were three-fold:

Frontiers in Language Sciences 08 frontiersin.org258

https://doi.org/10.3389/flang.2024.1400587
https://www.frontiersin.org/journals/language-sciences
https://www.frontiersin.org


Luque et al. 10.3389/flang.2024.1400587

1. Reliability: First, we evaluated the reliability of the objective

proficiency assessments (LexTale-ESP, VGT), by examining

their internal consistency. As mentioned above, internal

consistency reliability refers to the degree to which different

items within a specific assessment yield consistent results

(Cronbach, 1951). By analyzing the internal consistency

of these items, we aimed to provide evidence that

these assessments offer a stable and reliable measure of

Spanish proficiency.

2. Validity: Second, we evaluated the validity of these

assessments by examining their interrelationships with

each other and their relationships with the subjective

proficiency assessments. This aspect of the study focused

specifically on construct validity, which refers to the extent to

which these assessments accurately measure the construct of

language in Spanish as an HL among HSs of Spanish in the US

(Messick, 1995). By analyzing these relationships, we aimed

to provide evidence as to whether the assessments reflect the

Spanish proficiency constructs they are intended to evaluate.

3. Validity in Context: Finally, we investigated how objective and

subjective proficiency assessments were related to different

HL experience factors, specifically years of exposure to

Spanish, years of Spanish schooling, and language entropy

(following Gullifer and Titone, 2020). This aspect of the

study addresses both construct validity and ecological validity.

Construct validity, in this context, pertains to whether

these assessments accurately capture different dimensions

of Spanish proficiency, while ecological validity concerns

how well performance on these tasks reflects real-world

language use and experience (Bronfenbrenner, 1977). By

exploring these relationships, we aimed to understand how

these proficiency assessments relate to real HL experiences and

usage patterns in everyday life.

These goals guided the formulation of the following research

questions (RQs):

RQ1 (Reliability): What is the internal consistency of the

selected objective proficiency assessments for this sample of HSs

of Spanish?

With regard to RQ1, we hypothesized that the selected objective

proficiency assessments will demonstrate high internal consistency

within this sample of HSs of Spanish. As noted above, internal

consistency is crucial for establishing the reliability of these

proficiency assessments (Cronbach, 1951). Our hypothesis was

based on previous research indicating high internal consistency

reliability for these measures across diverse populations (e.g., Izura

et al., 2014; Montrul et al., 2008). Thus, to our knowledge, this

has not yet been investigated specifically in our population of HSs.

Therefore, we aimed to examine whether similar reliability would

be observed in assessing Spanish proficiency for this sample of HSs

of Spanish.

RQ2 (Validity): How do the selected objective and subjective

proficiency assessments relate to one another for this sample of HSs

of Spanish?

With regard to RQ2, we hypothesized finding variable

relationships among the assessments, reflecting aspects of construct

validity. As noted above, construct validity examines whether

these assessments accurately measure the intended constructs

of Spanish proficiency and how these constructs interrelate

(Messick, 1995). Prior research has shown that objective and

subjective proficiency assessments can be related, but the strength

and nature of these relationships may vary (e.g., Gullifer and

Titone, 2020; Tomoschuk et al., 2019). Specifically, we predicted

that the objective assessments would be significantly correlated,

reflecting their shared focus on vocabulary knowledge and prior

evidence of their intercorrelations (e.g., Bermúdez-Margaretto

and Brysbaert, 2022). However, as these intercorrelations have

not been investigated specifically in HSs, we aimed to examine

whether similar patterns would emerge for this sample of HSs of

Spanish. Additionally, we drew on evidence supporting the external

validity of the VGT as a proficiency assessment (e.g., Montrul and

Ionin, 2012). However, we also predicted that the relationships

between the objective and subjective proficiency assessments would

be more variable than the relationships among the objective

assessments themselves, due to (a) subjective assessments’ potential

to be influenced by individual biases or differing subjective

interpretations (Tomoschuk et al., 2019) and (b) HSs’ frequently

reported underestimation of their HL abilities and overall HL

proficiency compared to their objectively measured HL proficiency

(e.g., Bayram et al., 2021b). Consequently, while both types of

proficiency assessments may demonstrate construct validity, we

hypothesized that the objective measures would provide a more

consistent and reliable reflection of Spanish proficiency, with

stronger and more consistent relationships observed among the

objective assessments as compared to those between the objective

and subjective assessments.

RQ3 (Validity in Context): Do the selected objective and

subjective proficiency assessments correlate similarly with each HL

experience factor—namely years of exposure to Spanish, years of

Spanish schooling, and social diversity of HL use (i.e., language

entropy) helping to determine if these HL experience factors are

equally influential for capturing dimensions of Spanish proficiency

and reflecting real-world HL use among Spanish HSs?

With regard to RQ3, we hypothesized that the selected objective

and subjective proficiency assessments would be differentially

related to the investigated HL experience factors, reflecting both

construct and ecological validity. Previous research suggests that

language experience factors, such as the amount and social diversity

of L2 use and exposure (e.g., language entropy), are critical

in shaping proficiency outcomes, with subjective assessments

potentially being more sensitive to context-dependent language

experiences. However, as demonstrated by the findings of Gehebe

et al. (2023) and Gullifer et al. (2021), these effects may vary

depending on the context (i.e., where, when, and how bilinguals’

languages are used) and type of proficiency measure used (i.e.,

objective vs subjective proficiency assessments focused on specific

language abilities). Although these studies do not directly compare

objective and subjective measures, they suggest that different facets

of language experience might influence each assessment type

uniquely. Therefore, we expected that objective and subjective

assessments of Spanish proficiency would not pattern uniformly

but rather would tap into distinct components of the HL experience

factors, with subjective assessments potentially capturing more

context-sensitive, real-world language usage.
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3 Methods

3.1 Participants

A total of 45 Spanish-English HSs, with ages ranging from

18 to 38 years (M = 23.46; SD = 5.13), were recruited through

multiple avenues, including undergraduate Spanish courses as well

as personal contacts, leading to a somewhat diverse set of profiles

not only in terms of prior language experience and proficiency but

also in their current exposure to and use of Spanish. Participants

were classified as heritage speakers of Spanish if their age of

onset for Spanish exposure was before age 6, based on research

indicating that early exposure to the heritage language, typically

before school age, is crucial for its maintenance and development.

This cutoff aligns with findings fromBenmamoun et al. (2013), who

suggest age 6 as a reasonable cutoff for early bilinguals, and Silva-

Corvalán (2014), who emphasizes that exposure by age 5 allows

for substantial meaningful exposure and interaction with the HL

before formal schooling in the majority language. The average age

of onset for exposure to Spanish among participants was 0.33 years

(SD = 0.98). Participants’ use of Spanish and English (discussed

below) and their language dominance were assessed using the

BLP (Birdsong et al., 2012). For language dominance, the group

averaged 32.1 out of a possible range of ±218 (SD = 30.8; range

−44 to 94), where greater positive values indicate more English

dominance, and greater negative values indicate more Spanish

dominance. Overall, the group leaned toward English dominance,

but scores varied widely, with some Spanish-dominant participants

among the group. See Table 1 for a summary of participants’

language proficiency (as measured by objective and subjective

assessments), experience, and use of both Spanish and English. This

information related to the HLwill be addressed again inmore detail

in the Results Section.

Participants reported their gender identities and cultural/ethnic

backgrounds via free-response questions. Most participants

identified as female (N = 35; 77.8%); eight participants identified

as male (17.8%), one participant identified as trans masculine

(2.2%), and one participant chose not to disclose gender identity

(2.2%). For cultural/ethnic background, participants could include

as many different identifiers as they wished. The most common

response included the term Mexican (N = 18; 40.0%). Other

common identifiers included Hispanic (N = 10; 22.2%) and

Latinx/o/a (N = 9; 20.0%). Less commonly reported identities

(1–2 participants each) were: Bolivian, Colombian, New Mexican,

Peruvian, Puertorriqueña/German, Salvadoran, Texan/Tejana.

Additionally, one individual respondedmulti-racial, one responded

unique, and three participants chose not to answer this question.

3.2 Materials

Given the methodological scope of this study, as mentioned,

our assessments fall into three broad categories:

1. Objective assessments of Spanish proficiency: These

assessments consist of widely used tasks that quantify

vocabulary and/or grammar knowledge and have been used

as proxies to assess Spanish proficiency.

2. Subjective self-assessments of Spanish proficiency: These

assessments offer a subjective and personal perspective on

one’s Spanish abilities across various language domains.

3. HL experience factors: These self-reported data (i.e., years of

Spanish exposure, years of Spanish schooling, and language

usage data, used to calculate language entropy) tap into

various aspects of the depth and nature of each individual’s

engagement with Spanish.

3.2.1 Objective assessments of Spanish
proficiency

To critically examine how Spanish proficiency is often

measured, two objective, quantitative assessments (rather than

one) were employed. These two tasks were chosen for a larger

project (Koronkiewicz, 2023) due to their widespread usage in the

fields of L2 acquisition and bilingualism research as proxies for

characterizing Spanish language proficiency.

3.2.1.1 Spanish vocabulary and grammar task

The first objective measure used was the 50-item written,

multiple-choice Spanish VGT, consisting of two sections. As

described above, the first section comprises 30 sentence-level

items, for which selecting the correct answer depends on

understanding the sentence and completing it with a semantically

appropriate word or phrase, for example (see footnote for

translations4):

Al oír del accidente de su buen amigo, Paco se puso______.

a. alegre b. fatigado c. hambriento d. desconsolado

The second section (20 items) is a multi-paragraph, fill-

in-the-blank passage. Multiple-choice options for each blank

are oriented toward vocabulary/semantics (10 questions) and

prescriptively correct grammar (10 questions). Note that this

section is representative of Peninsular Spanish language and

culture, as shown through its focus on a Catalan artist and the use

of some particular verbal morphology. For example (see footnote

for translation):

Hoy se inaugura en Palma de Mallorca la Fundación [Pilar]

y Joan Miró, en el mismo lugar en donde el artista vivió sus

últimos treinta y cinco años. El sueño de JoanMiró se ha______

(1). Los fondos donados a la ciudad por el pintor y su esposa en

1981 permitieron que el sueño se______ (2)...

1. a. cumplido b. completado c. terminado

2. a. inició b. iniciara c. iniciaba

4 Upon hearing about his old friend’s accident. Paco became________

a. happy b. fatigued c. hungry d. inconsolable

The [Pilar] y Joan Miró Foundation opens today in Palma de Mallorca, in the

same place that the artist lived his last thirty-five years. Juan Miró’s dream has

been________ (1). The funds donated to the city by the painter and his wife in

1981 allowed the dream to be________ (2).

1. a. fulfilled b. completed c. finished

2. a. started.PRET.IND b. started.IMPF.SUBJ c. started.IMPF.IND
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TABLE 1 Overview of participant Spanish and English language proficiency and experience.

Measure Possible score M SD Min Max

Spanish language proficiency Vocabulary and grammar test 0–50 35.8 8.0 11 48

Lextale-Esp −60–60 19.0 15.9 −2 57

Self-rated speaking 0–6 4.7 1.1 2 6

Self-rated understanding 0–6 5.2 1.0 3 6

Self-rated reading 0–6 4.5 1.2 1 6

Self-rated writing 0–6 4.2 1.5 0 6

English language proficiency Vocabulary and grammar test 0–40 34.9 5.5 8 39

Lexical decision task 0–100 86.9 9.5 59 100

Self-rated speaking 0–6 5.8 0.4 5 6

Self-rated understanding 0–6 5.9 0.3 5 6

Self-rated reading 0–6 5.9 0.3 5 6

Self-rated writing 0–6 5.7 0.4 5 6

Experience with Spanish Years of exposure 23.1 5.2 17 38

Years of schooling 6.7 5.2 0 20

Experience with English Years of exposure 20.8 5.7 14 38

Years of schooling 14.7 4.0 0 24

Current use of Spanish % with friends 27.9 19.5 0 80

% with family 60.2 23.6 0 100

% at school/work 26.1 24.4 0 89

Current use of English % with friends 71.8 19.6 20 100

% with family 39.8 23.6 0 100

% at school/work 73.5 24.9 11 100

As detailed in the Background Section, for Spanish, the Vocabulary and Grammar Test was the “Modified DELE” or VGT (with the average above coming from participants’ total score), and

the Lexical Decision Task was the Lextale-Esp (with the average above reflecting penalty scoring; see Methods). For English, the Vocabulary and Grammar Test was adopted from O’Neill et al.

(1981), while the Lexical Decision task was the LexTALE (Lemhöfer and Broersma, 2012). All other measures were taken from portions of the BLP. Also, with regard to current language use,

while only Spanish and English are reported in the table, one participant listed 10% Italian use in an average week at school/work, and one participant listed 10% Chinese with friends and at

school/work, and 10% Chinese/Korean when talking to themself and counting; no other participants listed additional languages.

In the present analyses, we include three different score

calculations from the VGT. The first is simply the total

number of correct responses from 0 to 50, which is the most

commonly reported score in previous research. However, given

the qualitative differences between the two sections, we also

separated the calculations for each section (i.e., just the sentence-

level vocabulary-oriented responses [from 0 to 30], and just

the paragraph-level vocabulary- and grammar-oriented responses

[from 0 to 20]).

3.2.1.2 Lextale-Esp

The second objective assessment of Spanish proficiency was the

Lextale-Esp lexical decision task (Izura et al., 2014). As mentioned

above, the task includes 90 items that are either Spanish words

(pellizcar ‘to pinch’; n = 60) or Spanish-like non-words (e.g., terzo;

n = 30), and the participant is asked to simply select Sí or No for

each item to indicate if it is a word or not.

For the analysis, we include three different calculations. The

first is simply the total of correct answers from 0 to 90. The second

is the calculation recommended by the authors of the Lextale-Esp

where there is a penalty for “guessing behavior”. This is calculated

as the total of correct words minus two times the total of incorrect

non-words (e.g., if a participant responded Sí to terzo), with a range

of possible scores from −60 to 60. Finally, we also included a d-

prime (d
′

) score, which is a standardized measure following signal

detection theory that accounts for response bias in a participant’s

ability to discriminate words from non-words (Macmillan and

Creelman, 1996); specifically, scores can range from −4.65 to 4.65,

where a score of zero reflects chance-level discrimination ability.

3.2.2 Subjective assessments of Spanish
proficiency

The subjective assessments of Spanish proficiency were self-

reported language skill ratings, which were collected as part

of the BLP. The questionnaire asks participants how well they

speak, understand, read, and write Spanish (and, separately,

English), with a 7-point Likert scale from not well (0) to very

well (6) for each question. For the analysis, we include three

different calculations. The first is a composite score (“Total”)

that averages the four questions about Spanish (i.e., the four

skills). The second and third scores average together productive
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(i.e., speaking, writing) and receptive (i.e., understanding, reading)

Spanish abilities separately. We wanted to examine productive and

receptive Spanish abilities separately given the receptive nature of

the objective proficiency assessments used here, which might be

expected to pattern together.

3.2.2.1 Heritage language experience factors

Three HL experience factors were also derived from self-

reported data gathered from participants’ BLP responses. First, we

calculated years of Spanish exposure based on participant responses

to the following question: At what age did you start learning the

following languages?, subtracting their reported age at first exposure

to Spanish from the participants’ current age. For years of Spanish

schooling, we utilized the participant responses to the question,

How many years of classes (grammar, history, math, etc.) have you

had in the following languages (primary school through university)?

Additionally, we examined language entropy as an HL

experience-related factor, following Gullifer and Titone (2020)’s

methodology. As mentioned above, language entropy assesses

the dynamics of an individual’s language use across different

sociolinguistic contexts, indicating the degree to which their

languages are used in a compartmentalized or integrated manner.

We used data from the BLP (Birdsong et al., 2012) to calculate

language entropy, where participants reported the percentage of

time in an average week they use each language in five different

contexts: at school/work, with friends, with family, when talking to

themselves, and when counting. These percentages were converted

into a proportion for each context, which we then used with

the languageEntropy package in R (Gullifer and Titone, 2018) to

calculate an entropy score for each context.

The languageEntropy package calculates entropy based on

Shannon entropy (Shannon, 1948), a concept from information

theory originally developed to estimate the unpredictability or

diversity in a system of possible outcomes. In information theory,

entropy provides a measure of how “spread out” or “integrated”

different elements are within a system. In this context, Gullifer and

Titone (2020) adapted Shannon entropy to estimate the diversity

in bi/multilingual language use, where the entropy score for each

context reflects the proportion and dynamics of language use

across social settings. Specifically, the languageEntropy package

uses the formula H = –
∑

(pi ·log(pi)), where H represents the

entropy score for a given context, pi denotes the proportion of

time that each language i is used within that context, and the

summation is taken over all languages used in that context. Thus,

the formula works as follows: for each language used within a

context (e.g., English, Spanish), we calculate the proportion of time

the participant uses that language and multiply it by the logarithm

of that proportion. This product pi · log(pi) is calculated for each

language, and the results are then summed. The negative sign in

front of the summation ensures the entropy value is positive. Thus,

the resulting entropy score reflects the diversity of language use

within each context.

A score of 0 indicates complete compartmentalization, where

only one language is used exclusively within a context (e.g., 100%

use of English and 0% use of Spanish in a particular setting).

For instance, a participant who reports using only English in

some contexts (e.g., school/work and with friends) and only

Spanish in other contexts (e.g., family and self-talk) would have an

entropy score close to 0, reflecting complete compartmentalization

across different social contexts. In contrast, a score of 1 indicates

complete integration, where both languages are used equally within

a context (e.g., 50% English and 50% Spanish in a given context). A

participant who reports using each language 50% of the time across

all contexts—such as school/work, with friends, and with family—

would achieve an entropy score close to 1, showing full integration,

as both languages are used equally within each context.

To generate an overall measure of language integration

across contexts, we computed a composite entropy score by

averaging the individual entropy scores across all contexts. This

composite score provides a single, interpretable metric that

represents the participant’s overall level of language integration

or compartmentalization in daily life. It is important to note that

for multilingual experiences involving more than two languages,

the entropy calculation dynamically adapts by incorporating each

language’s proportion of use in the formula. For instance, if a

participant uses three languages (e.g., English, Spanish, and French)

in a context, each language’s proportion of use is included in

the calculation. The maximum entropy score increases as more

languages are used, reflecting a greater diversity of language use.

For a trilingual context, the maximum entropy score becomes

approximately 1.585 (the logarithm of 3), rather than 1, allowing

the measure to capture multilingual dynamics effectively. For

a more detailed description of entropy calculations and their

theoretical basis in the context of bi/multilingualism research (see

Gullifer and Titone, 2020).5

3.3 Procedure

As mentioned, the data under analysis here came from a larger

project. This larger project included three study sessions that were

completed on different days. All relevant data for the present study

come from the first two sessions, completed independently by study

participants via Qualtrics surveys (Qualtrics, Provo, UT).

In the first session (∼10–20min), participants completed

the Lextale-Esp (Izura et al., 2014), followed by the English

LexTALE (Lemhöfer and Broersma, 2012). They then answered

12 questions targeting language exposure and acquisition and

language mixing experience and attitudes. Those 12 questions were

used to categorize participants as late L2 learners or HSs of Spanish,

as both were targeted in recruitment efforts for the larger project.

Any participant who indicated that they learned both languages

from a young age and had a parent or primary caregiver who

primarily used Spanish with them growing up was categorized as

a HS and was included in the current dataset.

The second session (∼45–60min) included a series of

acceptability judgment tasks for code-switched sentences,

5 As an anonymous reviewer noted, a composite entropy score does not

take into account the varying amounts of time participants spend using their

languages in the di�erent contexts that are measured (i.e., an individual may

spend considerably more time talking with their family than with friends, or

vice-versa). Nonetheless, we believe such composite scores remain helpful

for broadly characterizing the diversity of language use in a single metric, as

proposed by Gullifer and Titone (2020).
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Spanish-only sentences, and English-only sentences (none of

which are analyzed here; see Koronkiewicz, 2023, for details).

Between the judgment tasks, participants completed the (Spanish)

VGT and an English proficiency measure (O’Neill et al., 1981)

parallel to the VGT. Finally, participants completed basic

demographic questions and the BLP (Birdsong et al., 2012), both

in English.

Participants were compensated with a $20 Amazon.com eGift

Card for their time completing the first two sessions of the study.

Informed consent was also obtained from all participants before

each study session.

4 Results

4.1 Descriptive results

First, we present a general overview of participants’ data from

the different assessments of Spanish proficiency, both objective

and subjective. These descriptive statistics, detailed in Table 2,

summarize the average scores obtained for the three proficiency

assessments. Recall that for each assessment, there were three

different score types; the various scores either comprised the total

score and subsets of themeasure (as in the case of the VGT and self-

ratings) or they employed distinct score calculations (as in the case

of the Lextale-Esp) (see Section 3.1 and Table 1 for a comprehensive

reporting of participant characteristics, including demographics

and educational background).

Because many of the score types have different ranges

of possible values, direct comparison of mean values across

assessments is not descriptively straightforward. Thus, Figure 1

illustrates average performance on each proficiency assessment as

a percentage of the maximum for each score type, facilitating

a more meaningful comparison. As we can see, overall, the

scores for the different assessments were relatively similar, as

the average scores were between ∼60–80% of their respective

maximum scores. Descriptively, participants performed the lowest

on Score 3 of the VGT (i.e., the paragraph-level section that requires

reading comprehension generally as well as specific vocabulary

and grammar knowledge), receiving on average 11.9 out of 20

points (59.5%). Meanwhile, participants performed the highest

on Score 3 of the self-ratings (i.e., receptive skills), averaging

a 4.9 out of 6 (81.7%). The VGT showed the most variability

within the proficiency assessments, where there was a difference

of 19.8% between Score 2 and Score 3 (i.e., the sentence-level

vocabulary-focused questions and the paragraph-level vocabulary

and grammar-focused questions, respectively).

Data analyses were conducted using R version 4.2.2 (2022-10-

31), within RStudio Version 2022.12.0+353. A suite of R packages

was employed for comprehensive data manipulation, analysis, and

visualization, including tidyverse for manipulation of data sets,

ggplot2 for creating graphics, psych for calculating effect sizes and

measures of internal consistency, stats for correcting p values and

languageEntropy for calculating and analyzing language entropy

scores to address our specific data analysis needs. In order to assess

the strength and direction of the relationships we examined in RQ2

and RQ3, we used the non-parametric Spearman’s correlation as the

data were not normally distributed, and some were ordinal rather

than continuous. Note that all correlation sizes were interpreted

following Plonsky and Oswald (2014), and p values associated with

correlations were corrected using the Benjamini-Hochberg (BH)

correction using the p.adjust() function in the stats package in R

to account for the false discovery rate in multiple statistical tests

(Benjamini and Hochberg, 1995). The BH correction method was

chosen due to the characteristics of our study, as the correction

does not assume independence of tests, and our study was

exploratory in nature, providing a balanced approach to controlling

for both Type I and Type II errors (i.e., false positives and false

negatives, respectively).

4.2 RQ1 (reliability): what is the internal
consistency of the selected objective
proficiency assessments for this sample of
HSs of Spanish?

To address RQ1, pertaining to whether the objective proficiency

assessments employed in this study were reliable (i.e., internally

consistent) for our sample, we calculated Cronbach’s alpha for

the Lextale-Esp and each portion of the VGT using the alpha

function from the psych package in R. The 95% confidence intervals

(CIs) for Cronbach’s alpha were calculated using the Duhachek

method (Duhachek and Iacobucci, 2004). To interpret the levels of

Cronbach’s alpha, we followed the guidelines provided by Brown

(2013).

The overall reliability results were as follows: For the Lextale-

Esp, Cronbach’s alpha indicated high internal consistency at 0.88,

with 95% CIs [0.82 −0.93]. The sentence-level portion of the VGT

showed a Cronbach’s alpha of 0.87, with 95% CIs [0.82 −0.92],

indicating high internal consistency. Additionally, the paragraph-

level portion of the VGT revealed a Cronbach’s alpha of 0.68, with

95% CIs [0.55−0.82], indicating moderate internal consistency.

In summary, the objective proficiency assessments, including

the Lextale-Esp and the sentence-level portion of the VGT,

demonstrated moderate to high internal consistency, revealing

that the items were highly correlated and reliably measured the

same construct. However, the paragraph-level portion of the VGT

showed lower internal consistency, revealing that the items were

reasonably consistent in measuring the same construct for this

sample, but less so than the other portions of the objective

assessments under investigation.

4.3 RQ2 (validity): how do the selected
objective and subjective proficiency
assessments relate to one another for this
sample of HSs of Spanish?

A summary of the correlations used to assess the relationships

between objective and subjective proficiency assessments is

provided in Table 3. We also provide scatter plots to illustrate

these relationships in Figures 2–4, visualized as a percentage of the

maximum for each score type.

First, we can see that the VGT was positively correlated

with the Lextale-Esp regardless of the specific score type, as

all nine statistics were significant, medium-to-large correlations,
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TABLE 2 Descriptive statistics for objective and subjective language proficiency assessments, broken down by score types.

Measure Score type Possible score M SD Min Max

VGT 1 - Total 0–50 34.8 7.8 10.0 47.0

2 - Sentence-level 0–30 23.8 4.9 6.0 29.0

3 - Paragraph-level 0–20 11.9 3.7 5.0 19.0

LxE 1 - Standard 0–90 62.3 10.5 37.0 88.0

2 - Penalty −60–60 19.0 15.9 −2.0 57.0

3 - d-prime −4.65 to−4.65 0.98 0.92 −0.10 3.96

Self-Rating 1 - Total 0–6 4.7 1.0 2.8 6.0

2 - Productive 0–6 4.5 1.1 2.0 6.0

3 - Receptive 0–6 4.9 0.9 3.0 6.0

FIGURE 1

Overall mean performance on objective and subjective proficiency assessments as a percentage. This figure presents violin plots depicting the

distribution of percentage scores across (y-axis) the di�erent proficiency assessments (x-axis). Specifically, VGT scores are represented in red,

LexTALE-Esp in blue, and Self-Ratings in yellow. Recall that each assessment method is divided into three score types: VGT: Score 1 (overall score),

Score 2 (sentence-level vocabulary score), Score 3 (paragraph-level vocabulary and grammar score); LexTALE-Esp: Score 1 (standard scoring), Score

2 (penalty-based scoring), Score 3 (d-prime scoring); Self-Ratings: Score 1 (overall score), Score 2 (productive skills score), Score 3 (receptive skills

score). The width of each violin plot corresponds to the frequency of data points at di�erent percentage levels, and the black lines inside the violins

indicate the interquartile range and median of the scores.

ranging from rs(43) = 0.51 to.74, p < 0.01 (see Table 3). As

for the subjective proficiency assessments (i.e., self-ratings), we

found no significant correlations with the VGT. Correlations

between the Lextale-Esp and subjective assessments were mixed:

while Lextale-Esp 1 (i.e., standard scoring) had small, significant

correlations with each of the self-rating scores, ranging from rs(43)
= 0.35 to 0.37, p < 0.05. There were no significant correlations

with Lextale-Esp 2 (i.e., penalty scoring). or Lextale-Esp 3 (i.e.,

d-prime scoring).

Given the consistent pattern of the VGT and Lextale-Esp

correlation results, and in the interest of economy, we decided to

condense the number of variables for subsequent analyses. For the

objective assessments, VGT 1 will be included because it represents

the total score, combining both sentence-level and paragraph-level

portions of the VGT. Although we initially considered Lextale-

Esp 3 (i.e., d-prime scoring) as a potentially more reliable score

type for binary-choice tasks (e.g., Rhodes et al., 2019), our current

results do not support significant correlations between the LexTale-

Esp 3 and the subjective assessments. Instead, LexTale-Esp 1 (i.e.,

standard scoring) will be used in subsequent analyses because

it showed small, significant correlations with each of the self-

rating scores, indicating its potential effectiveness in capturing

Spanish proficiency as perceived by our study participants.

Considering the variation in the pattern of correlations with

the subjective assessments, we will retain the division of such

skills by reporting both Self-Rating 2 (i.e., productive skills) and
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TABLE 3 Spearman correlations between objective and subjective language proficiency assessments.

VGT 1 VGT 2 VGT 3 LxE 1 LxE 2 LxE 3 Self 1 Self 2 Self 3

VGT 1 – – – 0.59
∗∗

0.58
∗∗

0.60
∗∗ 0.28 0.27 0.30

VGT 2 – – 0.74
∗∗

0.55
∗∗

0.51
∗

0.54
∗∗

0.30 0.30 0.30

VGT 3 – – – 0.59
∗∗

0.60
∗∗

0.61
∗∗ 0.25 0.25 0.26

LxE 1 – – – – – – 0.37
∗

0.36
∗

0.35
∗

LxE 2 – – – – – – 0.25 0.27 0.21

LxE 3 – – – – – – 0.29 0.31 0.25

Self-rating 1 – – – – – – – – –

Self-rating 2 – – – – – – – – 0.85
∗∗

Self-rating 3 – – – – – – – – –

VGT 1 = overall score; 2 = sentence-level portion score; 3 = paragraph-level portion score. LxE (LexTale-Esp): 1 = standard score; 2 = penalty-based score; 3 = d-prime score. Self-rating: 1

= composite score; 2 = productive skills score; 3 = receptive skills score. Correlation coefficients and p values are rounded to two decimal places. Bold values indicate statistically significant

correlations, with significance levels as follows: ∗p < 0.05 and ∗∗p < 0.01.

Self-Rating 3 (i.e., receptive skills). This approach ensures that

we maintain a comprehensive understanding of the relationships

between objective assessments and the different dimensions of

subjective self-ratings.

4.4 RQ3 (validity in context): do the
selected objective and subjective
proficiency assessments correlate similarly
with each HL experience factors—, namely
years of exposure to Spanish, years of
spanish schooling, and social diversity of
HL use (i.e., language entropy) helping to
determine if these HL experience factors
are equally influential for capturing
dimensions of spanish proficiency and
reflecting real-world HL use among spanish
HSs?

Recall that for RQ3, we aimed to examine the validity,

specifically construct and ecological validity, of the objective and

subjective assessments under investigation to provide evidence

as to the extent to which these proficiency assessments reflect

Spanish HL proficiency in US-HSs of Spanish and how they relate

to relevant HL experience factors—namely, years of exposure

to Spanish, years of Spanish schooling, and language entropy—

providing insights into practical applicability and relevance in

real-world language use scenarios.

We begin by providing descriptive statistics for the selected

HL experience factors. First, participants reported an average of

23.1 years of exposure to Spanish and 6.7 years of schooling in

Spanish (formore detailed descriptive data, see Participants section,

Table 1). Second, language entropy scores (in the different contexts

and an overall language entropy composite score) are displayed in

violin plots in Figure 5.

Note that to calculate and analyze language entropy scores,

we utilized the languageEntropy package in R. This specialized

package provided the necessary tools to quantitatively assess the

degree of language integration and compartmentalization among

participants based on their reported language use in various

contexts (following Gullifer and Titone, 2018). Also, recall that

a score of 0 indicates complete compartmentalization of the

two languages, whereas a score of 1 indicates full integration;

for participants who report speaking more than two languages6,

the language entropy score can exceed 1, and in such a case

a score of 1.585 would indicate complete integration across all

languages spoken (see Gullifer et al., 2021 for more details). In

general, participants’ scores represented integration more so than

compartmentalization, as seen in Figure 5.

A summary of the results from correlational analyses for

RQ3 is provided in Table 4, where, again, Spearman correlation

tests were conducted to assess the strength and direction of the

relationships between the language proficiency assessments and the

HL experience factors.

Our findings present a multifaceted pattern of small [rs(43) =

0.29 to 0.36] to medium [rs(43) = 0.41 to 0.44] correlations between

the HL experience factors and the objective and subjective/self-

rated Spanish proficiency assessments. First, years of exposure

to Spanish was significantly correlated with both objective

assessments, VGT 1 [rs(43) = 0.47, p < 0.01] and Lextale-Esp 1

[rs(43) = 0.42, p < 0.05], but not with self-ratings. Specifically, the

more years that participants reported being exposed to the HL, the

better their performance on the VGT and the Lextale-Esp. Years

of Spanish schooling, on the other hand, were not significantly

correlated with any measure.

Turning to language entropy, the analyses revealed more

consistent significant correlations with the subjective self-ratings

6 Only two participants indicated speaking a third language in three

di�erent contexts, reporting 10% of the time with friends, at school,

and when counting. As noted in the manuscript, the entropy calculation

adapts to accommodate this additional language proportion, allowing for a

slightly higher maximum entropy score (∼1.585 for three languages). Both

participants show high integration between Spanish and English, with minor

use of a third language reflecting a more continuous and diverse multilingual

experience.
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FIGURE 2

Scatter plots illustrating the relationship between VGT scores and LexTale-Esp scores. The scatter plots display the percentage scores on the VGT

(x-axis) against the percentage scores on the Lextale-Esp (y-axis) for each score type. Recall that VGT 1 refers to the overall score, VGT 2 includes

only the sentence-level score, and VGT 3 includes only the paragraph-level vocabulary and grammar score. The color-coded lines and points

represent the di�erent Lextale-Esp scoring methods: standard scoring (red), penalty-based scoring (blue), and d-prime scoring (yellow). The shaded

areas around the lines represent the 95% confidence intervals for the linear regression fit.

FIGURE 3

Scatter plots illustrating the relationship between VGT scores and Self-Ratings scores. The scatter plots display the percentage scores on the VGT

(x-axis) against the percentage scores on the self-ratings (y-axis) for each score type. Recall that VGT 1 refers to the overall score, VGT 2 includes

only the sentence-level vocabulary score, and VGT 3 includes only the paragraph-level vocabulary and grammar score. The color-coded lines and

points represent the di�erent self-rating scores: composite score (red), productive skills score (blue), and receptive skills score (yellow). The shaded

areas around the lines represent the 95% confidence intervals for the linear regression fit.

than objective proficiency assessments. For self-ratings, the

language entropy composite score was correlated with Self-Ratings

2 [rs(43) = 0.35, p < 0.05]. That is, more integrated use of

their languages overall was associated with higher self-reported

productive Spanish proficiency. Similar positive relationships were

also evidenced between language entropy subcategories for work,

self, and friends, and self-reported productive Spanish proficiency

[rs(43) = −0.38, p < 0.01]. Note that language entropy in the

family context was negatively correlated with productive Spanish

proficiency, indicating that more compartmentalization of the two

languages in this context was associated with higher self-reported

productive skills in the HL. Although the language entropy

composite score was not significantly correlated with Self-Rating

3 (i.e., receptive skills), there were significant correlations with 3

out of 5 of the language entropy subcategories, which followed the

same pattern as productive self-reported Spanish proficiency. In
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FIGURE 4

Scatter plots illustrating the relationship between LexTale-Esp scores and Self-Ratings scores. The scatter plots display the percentage scores on the

Lextale-Esp (x-axis) against the percentage scores on the self-ratings (y-axis) for each score type. Lextale-Esp 1 refers to the standard scoring

method, Lextale-Esp 2 refers to the penalty-based scoring method, and Lextale-Esp 3 refers to the d-prime scoring method. The color-coded lines

and points represent the di�erent self-rating scores: composite score (red), productive skills score (blue), and receptive skills score (yellow). The

shaded areas around the lines represent the 95% confidence intervals for the linear regression fit.

FIGURE 5

Overall language entropy distributions across di�erent contexts of heritage language use. The violin plots illustrate the distribution of Language

Entropy scores across di�erent contexts, which are represented on the x-axis. These contexts include Friends, Family, Work, Self-Talk, Counting, and

a Composite measure, each color-coded for clarity. The y-axis represents Language Entropy, where a score of 0 indicates complete

compartmentalization of languages (languages are used separately in that context), and a score of 1 signifies full integration of two languages (both

languages are used interchangeably). For individuals who speak more than two languages, scores can exceed 1, with a score of 1.585 indicating

complete integration across all languages spoken (see Gullifer and Titone, 2020). The width of each violin plot reflects the density of data points, with

wider sections indicating a higher concentration of values. The black bar within each plot represents the interquartile range, which shows where the

middle 50% of the data points fall. This visualization allows for the comparison of language use patterns across various social and cognitive contexts.

particular, correlations with subcategories for friends [rs(43) = 0.43,

p < 0.01] and self [rs(43) = 0.48, p <0.05] were positive, whereas

the correlation with the family subcategory was negative [rs(43)
= −0.38, p <0.05].

Regarding relationships between language entropy and

objective assessments of Spanish proficiency, the only significant

correlation was between the family subcategory and the VGT and

Lextale-Esp, which was again a negative correlation [rs(43) = −0.38,
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TABLE 4 Spearman correlations between objective and subjective language proficiency assessments and HL experience factors.

Exposure Schooling Language entropy

Composite Friends Family Work Self Count

VGT 1 0.47
∗∗ 0.07 −0.05 −0.07 −0.38

∗∗ −0.06 0.00 −0.07

LxE 1 0.42
∗∗ 0.05 −0.07 −0.17 −0.36

∗ 0.04 0.01 0.03

Self-rating 2 −0.12 0.27 0.35 0.43
∗ −0.32 0.32 0.48

∗∗ 0.24

Self-rating 3 −0.09 0.21 0.28 0.38 −0.33
∗ 0.20 0.31

∗ 0.23

VGT 1= overall score; LxE (LexTale-Esp) 1= standard scoring. Self-rating 2= productive skills score; self-rating 3= receptive skills score. Correlation coefficients and p values are rounded to

two decimal places. Bold values indicate statistically significant correlations, with significance levels as follows: ∗p < 0.05 and ∗∗p < 0.01.

p < 0.01]. In other words, greater compartmentalization of their

two languages in the family context was associated with higher

performance on both types of objective proficiency assessments.

5 Discussion

This study aimed to critically examine the reliability and

validity of commonly used objective (i.e., Lextale-Esp, VGT)

and subjective (i.e., self-ratings) assessments to accurately and

consistently characterize Spanish HL proficiency among a sample

of HSs of Spanish in the US. Additionally, we explored the

relationships between these assessments and various HL experience

factors, including years of Spanish exposure, Spanish schooling,

and language entropy. We address each RQ separately below.

RQ1: Reliability:What is the internal consistency of the selected

objective proficiency assessments for this sample of HSs of Spanish?

In answering RQ1, our study investigated the internal

consistency of the selected objective proficiency assessments.

Our results indicated that both the sentence-level portion of

the VGT and the Lextale-Esp demonstrated moderate to high

internal consistency. Specifically, the Lextale-Esp exhibited a high

Cronbach’s alpha of 0.88. At the same time, the sentence-level

VGT portion showed an alpha of 0.87. These findings suggest that

these assessments performed reliably among this group of HSs.

However, the paragraph-level portion of the VGT showed a lower

Cronbach’s alpha of 0.68, indicating moderate internal consistency.

This could be due to the higher cognitive demands of integrating

grammar and vocabulary knowledge with reading comprehension

at the paragraph level, which introduced more complexity and

potential for higher variability in performance among participants,

or perhaps due to the formal nature of these paragraphs and

the Peninsular culture, which participants may not have been

familiar with.

These findings mostly support our hypothesis that the selected

objective proficiency assessments would demonstrate high internal

consistency within this sample of HSs of Spanish. The analyses

indicated that within each test, the items appear to be consistently

tapping into a single construct (or perhaps different but closely

related constructs), although to a somewhat lesser degree for the

paragraph-level portion of the VGT. This finding aligns with

previous research showing reliable internal consistency for these

tasks across diverse populations (e.g., Izura et al., 2014; Montrul

et al., 2008). However, these analyses alone can neither determine

the exact construct assessed nor confirm whether both assessments

measure the same construct.

RQ2: (Validity): How do the selected objective and subjective

proficiency assessments relate to one another for this sample of HSs

of Spanish?

RQ2 explored the relationships among the different objective

and subjective assessments of Spanish proficiency to examine

validity, specifically construct validity. Our findings revealed

that the objective assessments, the VGT and Lextale-Esp, were

consistently positively correlated with each other with medium

to large effect sizes [rs(43) =0.47 to 0.74]. This supports our

hypothesis that these objective assessments, though qualitatively

different, largely tap into similar constructs due to their heavy

reliance on the speaker’s breadth and depth of Spanish vocabulary

knowledge, despite their differences in format (multiple and binary

choice, for the VGT and Lextale-ESP, respectively). The tasks’

shared reliance on vocabulary knowledge likely accounts for the

observed correlations between the two assessments. However,

the relationships between these objective assessments and the

subjective self-ratings were more variable. Specifically, the VGT

and Lextale-Esp showed inconsistent correlations with self-ratings.

These findings align with previous research, which has similarly

observed that while relationships between objective and subjective

assessments exist, they tend to be variable and not as strong.

This variability is often attributed to individual biases or differing

subjective interpretations, as highlighted in studies by Tomoschuk

et al. (2019) and Gullifer and Titone (2020).

Our findings underscore the complexity of assessing language

proficiency among HSs of Spanish. While objective assessments

such as the VGT and Lextale-Esp demonstrate strong internal

consistency and are correlated due to their shared focus on

vocabulary, they may not fully capture the diverse and multifaceted

nature of language proficiency as experienced by HSs. The

variability in the relationships between objective and subjective

assessments aligns with previous studies that highlight the

influence of individual perceptions and language experience on

self-assessments of proficiency (Tomoschuk et al., 2019; Gullifer

and Titone, 2020; Gehebe et al., 2023). Moreover, our results,

in line with findings from studies such as those by Gehebe

et al. (2023) and Hržica et al. (2024), suggest that relying solely

on objective assessments could overlook essential aspects of

language proficiency that are better captured through self-reports,

particularly in contexts where language exposure and socio-cultural

factors play significant roles. Therefore, our results indicate
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that a balanced approach incorporating objective and subjective

assessments is necessary for a comprehensive characterization of

bilingual proficiency. Such an approach recognizes the limitations

of each type of assessment while leveraging their strengths,

providing a more nuanced and valid understanding of language

proficiency in bilingual individuals.

When incorporating subjective assessments (self-ratings of

proficiency) into our analyses, we found less alignment. In

particular, both the VGT and Lextale-Esp only correlated with self-

ratings about half the time each. Our findings suggest that the

Lextale-Esp is most aligned with the productive-skill self-ratings

of HSs of Spanish in the US. Although this may seem surprising

given that the Lextale-Esp is a receptive-skills task, recall that the

correlations, while significant, are small (0.27 ≤ ρ ≤ 0.36). Overall,

the lack of a strong correlation between these objective and self-

reported proficiency assessments highlights a disconnect between

formal, objective assessments and HSs’ self-perceptions of their

own HL proficiency as previous research has also shown (Bayram

et al., 2021b).

This aligns with our hypothesis that subjective and objective

assessments would relate differently than the relationships between

only the objective measures. As discussed in the Background

section, previous research with both L2 learners and HSs has shown

self-reports to be highly correlated with other well-documented,

production-oriented, objective assessments of proficiency [e.g.,

specifically with both the EIT and SOPI for L2 learners in Bowden

(2016); with the EIT for L2 learners and HSs in Faretta-Stutenberg

et al. (2023)]. Why, then, did we find fewer and weaker correlations

between self-ratings and the objective assessments in the present

study? Some critical differences between prior work and the present

study may lie in the objective assessments themselves. While the

VGT and the Lextale-Esp are exclusively receptive tasks and require

metalinguistic judgments for task completion, the EIT and SOPI

are (at least in part) productive tasks and do not require the

participant to reflect upon the language or provide a judgment.

As such, our results highlight an important disconnect between

how HSs perceive their Spanish proficiency and how objective

proficiency assessments as an overarching construct tap into those

same individual HL abilities.

RQ3:(Validity in Context): Do the selected objective and

subjective proficiency assessments correlate similarly with each HL

experience factors —, namely years of exposure to Spanish, years

of Spanish schooling, and social diversity of HL use (i.e., language

entropy) helping to determine if these HL experience factors are

equally influential for capturing dimensions of Spanish proficiency

and reflecting real-world HL use among Spanish HSs?

RQ3 aimed to examine the validity, specifically construct

and ecological validity, of the objective (VGT, Lextale-Esp) and

subjective assessments (self-ratings of productive and receptive

HL skills) under investigation to determine the extent to which

these proficiency assessments reflect Spanish proficiency in HSs

of Spanish in the US, and how they relate to relevant HL

experience factors, namely years of exposure to Spanish, years of

schooling in Spanish, and language entropy scores (in particular,

compartmentalization vs. integration across five distinct contexts

of HL use: friends, family, work, self-talk, counting; and as

a composite).

Correlations overall were of similar magnitudes and directions.

However, we found no robust relationships between the

Spanish proficiency assessments and these HL experience

factors. For objective proficiency assessments, a total of four

significant correlations with HL experience factors were revealed.

Specifically, VGT and Lextale-Esp scores correlated with years

of exposure and language compartmentalization with family. In

contrast, for the subjective assessments, self-reported productive

Spanish proficiency correlated with five HL experience factors

(language integration with friends, work, and self; and language

compartmentalization with family; as well as with the composite

entropy score) and self-reported receptive Spanish proficiency

correlated with three experience factors (language integration with

friends and self, as well as language compartmentalization with

family). Interestingly, although correlations between objective and

subjective Spanish proficiency assessments and HL experience

factors were not very strong, the experience factor language entropy

score for family stood out, with small but significant negative

correlations with all four proficiency assessments. Specifically,

more compartmentalized language use in the family setting was

associated with higher VGT and Lextale-Esp scores and higher

receptive and productive Spanish self-ratings. Note that a more

compartmentalized score does not indicate which language is

being used more in a given context; thus, to better understand

this result, we considered the self-report data, which revealed that

Spanish was the more common language reported as being used

in the family setting. These data suggest that HSs who reported

interacting more with family in a single language (usually Spanish)

also reported higher receptive and productive self-ratings and

performed better on vocabulary-based objective assessments for

Spanish. This finding aligns with existing research, which posits

that extensive language exposure and engagement are cornerstones

of bilingual proficiency (Kroll and Bialystok, 2013). Also of note,

language entropy scores for friend and self-talk contexts showed

positive, small-to-medium correlations with self-ratings of both

productive and receptive Spanish proficiency. That is, more

integrated language use in these contexts was associated with

higher self-ratings.

On the surface, this combination of results may appear

surprising and/or conflicting, but in fact, it makes sense that both

greater compartmentalization in the family context, for example,

if many older members of the family speak the HL, and greater

integration exclusively in the friends and self-talk contexts, where

HSs could potentially translanguage or codeswitch frequently,

would develop their HL proficiency consistently. That is to say,

it is perhaps imminently reasonable that higher self-perceptions

of proficiency are aligned with differing degrees of language

integration and compartmentalization in different contexts. The

complex interplay between language entropy and proficiency

assessments explored in RQ3 brings to light the intricate nature of

language integration in everyday life for bilingual individuals. As

such, the results support the argument for adaptive bilingualism,

where individuals tailor their language use to specific contexts, thus

developing a more dynamic and fluid language proficiency (e.g.,

DeLuca et al., 2019; Pliatsikas et al., 2020; Tiv et al., 2022).

To summarize, our results support the reliability of the

VGT and Lextale-Esp, as evidenced by their internal consistency,
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indicating that the test items within each assessment are

consistently measuring similar constructs. However, the varying

degrees of correlation with subjective proficiency assessments

suggest a potential limitation in the construct validity of these

objective measures for this group of HSs, implying that neither type

alone can fully capture the multifaceted nature of HL proficiency.

Additionally, the inconsistent alignment of the VGT and Lextale-

Esp with HL experience factors further raises questions about their

construct validity, as they may not fully reflect the diverse language

experiences of HSs. In contrast, subjective proficiency assessments

showed a stronger alignment with participants’ HL experience

factors, suggesting that they may better capture aspects of HL

proficiency closely related to HSs’ experiences and perceptions.

From a validity perspective, this means that subjective assessments

might provide a more comprehensive view of HL proficiency by

incorporating elements of an individual’s language use and context

that objective measures may overlook. This enhanced alignment

with personal and contextual factors suggests that subjective

assessments could offer more valid insights into the practical and

experiential dimensions of HL bilingualism. Therefore, integrating

subjective self-assessments with objective assessments and HL

experience factors is essential for a more holistic and valid

understanding of an individual’s HL proficiency. This approach not

only improves the reliability of proficiency assessments but also

ensures that they more accurately reflect the complex, dynamic,

context-dependent nature of HL use, ultimately enhancing both

the construct validity and overall comprehensiveness of the HL

proficiency assessment.

Regarding ecological validity and inclusivity, these findings

emphasize the practical applicability of proficiency assessments in

real-world language use scenarios. Subjective assessments, being

aligned with participants’ HL experience factors, suggest that

HSs of Spanish have a nuanced understanding of their own

HL proficiency. This understanding may not be fully captured

by objective assessments alone, highlighting the importance

of inclusivity in assessment approaches. Additionally, these

results point to the likely limitations of commonly used

proficiency assessments in capturing the full realities of bilingual

individuals’ experiences, given the inconsistent and relatively

weak relationships between objective and subjective assessments

and language experience factors, and to the next steps of

evaluating other proficiency assessments that have been used widely

in research.

At the broadest level, our findings highlight the fact that the

results of any study are directly dependent on the tools used

to assess and operationalize a given variable and, as such, the

choice of which tool(s) to use and the interpretation of the data

obtained should be undertaken with great care. Incorporating

subjective self-assessments alongside objective assessments can

offer a fuller and complementary picture of an individual’s HL

proficiency, capturing both their actual objective performance,

self-perceptions, and experience factors. This approach ensures

that the diverse experiences and self-perceived abilities of HSs are

recognized, promoting inclusivity in language assessment. Thus,

we acknowledge that objective proficiency assessments are helpful

in establishing a baseline to allow for comparisons across groups

and/or studies. At the same time, researchers should be aware that

these tasks cannot fully capture the multidimensional nature of

HL proficiency.

6 Limitations, future directions, and
implications

As with any research endeavor, this study has its limitations.

First, we acknowledge that the sample size and, therefore, the

statistical power of the current study are modest. A larger

sample size may have been able to detect stronger correlations

between proficiency assessments and offer a more comprehensive

understanding of the questions addressed here. Second, because

the present study examined data collected as part of a larger

project, which investigated Spanish-English code-switching, the

specific objective and subjective assessments were limited to those

used in the larger study, which are indeed commonly used in the

field. Naturally, countless other proficiency assessments could be

analyzed similarly, but here, we were limited by the data available.

As for HL experience factors included in our analyses, these were

chosen to match prior research practices (e.g., years of exposure

and years of formal education in the HL) as well as to address

calls in the literature to better capture bilingual experiences (e.g.,

language entropy; Gullifer et al., 2021) but were limited. Indeed, the

overall inconsistent pattern of relationships between our Spanish

proficiency assessments and HL experience factors underscores

the possibility that a different pattern of results might emerge if

different experience factors were analyzed.

Additionally, it is crucial to acknowledge that the tools and

tasks examined here likely do not fully encompass the broad

spectrum of HSs’ language abilities, particularly in oral and aural

domains. Therefore, while our study contributes to a line of

research aiming to examine and improve our research tools, it

focuses on understanding how two commonly used written tasks

relate to each other, to self-perceptions, and to language use and

experience. The following steps in this line of research should

thus involve investigating more holistic, aural, and oral tasks

to complement these written assessments, ultimately providing a

more comprehensive picture of HSs’ communication abilities.

Furthermore, while our study provides insights into how

compartmentalization and integration of language use in different

contexts related to proficiency assessments among HSs of Spanish,

it is important to note the absence of naturalistic data that

could enrich our findings. Observational studies or experimental

simulations using narrative tasks could provide deeper insights

into how such HSs actually communicate in everyday settings,

enhancing the ecological validity of our conclusions.

These limitations suggest a clear avenue for future research

to more comprehensively explore the nuanced dynamics of HL

bilingual communicative practices beyond what can be inferred

from subjective self-reports and objective, standardized proficiency

assessments. Future work could address these limitations by

increasing the sample size and investigating relationships between

different proficiency assessments and/or HL experience factors. We

further note, as discussed above, that there are multiple ways to

score the objective assessments used here. This study represents a

first step in better understanding how different scoring techniques
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for these objective Spanish proficiency assessments may impact the

representation of HSs’ diverse HL abilities. Additional research that

more directly examines differences in the scoring of these tasks with

different speaker populations would be beneficial for refining the

use of these tasks in HL and L2 research more broadly.

A key goal of the present study was to explore applications

of the results for future bilingualism research. In this respect, we

recognize that researchers must make decisions about which tool(s)

to employ in their studies based on theoretical, methodological,

and practical considerations. The ongoing discussions within

academic circles and on social media platforms like the Hispanic

and Lusophone Linguistics Facebook group page about technical

aspects related to different proficiency measures, such as the

“Modified DELE,” have highlighted the inherent challenges

and complexities of characterizing bilingual language abilities

accurately, underscoring the need for continued exploration and

refinement of bilingual language assessment tools.7

Reflecting on our findings, we first advocate using a

combination of objective and subjective assessments, as well as

experience factors, to characterize bilingualism in research. Second,

a concrete takeaway for researchers, based on our results, is that

while Lextale-Esp and VGT (often referred to as the “Modified

DELE” in prior research) appear to largely tap into similar skills,

there are a few methodological and practical advantages for the

Lextale-Esp. In our study, the Lextale-Esp was more correlated with

self-ratings of productive language skills, highlighting its ecological

validity, whereas the VGT, as a whole, was not. Moreover, it is

freely available with open access, is quick and easy to administer,

is self-scoring, and, even though the LexTale-Esp also seems to be

drawn largely from Peninsular Spanish, it is less culturally bound

than the VGT. Furthermore, the existence of forms designed to

be parallel across different languages (e.g., Brysbaert, 2013 for

French; Lemhöfer and Broersma, 2012 for English; https://lextale.

com for Dutch and German) fosters comparability across studies in

different languages. However, we acknowledge that further work is

needed to provide more external validity evidence for the Lextale-

Esp. Even so, researchers wanting to include a receptive, written

assessment of heritage Spanish proficiency in their study design

may prefer the Lextale-Esp over the VGT if they want something

that more closely aligns with HSs’ own perceptions. Acknowledging

the foundational work of researchers who developed tools to assess

language proficiency in the context of bilingualism, our research

underscores the critical importance of continued investigation

and collaboration among researchers and practitioners for the

advancement of bilingual language assessment methods. Such

research and dialogue can push the field toward robust and

ecologically valid solutions to assessing proficiency and a deeper

understanding of bilingual language proficiency. By embracing

diverse perspectives and engaging in constructive debates, the

research community can more effectively scrutinize, validate, and

refine assessment tools. This collective effort is essential not only

for ensuring the rigor and relevance of our research methodologies

but also for making them more equitable, inclusive, and reflective

of the broad spectrum of bilingual experiences. Such collaborative

7 To access discussion of the origin of this task, see: https://www.facebook.

com/groups/75113154059/permalink/10159170476054060/.

engagement allows our approaches to adapt and evolve in response

to new challenges and insights, keeping our researchmethodologies

at the cutting edge of bilingualism studies.

The complex relationships found between proficiency

assessments and language experience factors in this study also

have broader implications for how bilingualism is assessed and

understood in various settings and the inclusivity of assessments.

With regard to proficiency assessment, our findings suggest the

need for a multifaceted approach that encompasses both the

dynamic and integrative aspects of language use, which are vital

to the lived experiences of bilingual individuals. In educational

settings, these results have the potential to influence how HL

programs are conceived. Based on our findings, we discourage

curriculum developers and educators from relying solely on one

measure to determine HL proficiency; indeed, at least for the

assessments examined here, our results indicate that scores across

proficiency assessments appear to diverge, and so, using a single

measure may miss important information. Instead, we encourage

the integration of both objective and subjective assessments into

HL assessment practices, recognizing that neither alone will

fully capture a HS’s language ability or the subtleties of their

bilingual experience, in an effort to use assessments that have

greater ecological validity and are more inclusive. Thinking a bit

further afield, there is an opportunity for educational curricula

to be more reflective of the diverse language experiences of HSs,

incorporating perspectives and activities that validate the adaptive

nature of bilingualism that HSs often experience, and foster

positive cultural and identity associations. On a policy level, these

findings could inform how language proficiency is conceptualized

within official standards. By moving away from a one-size-fits-

all approach and adopting a more nuanced understanding of

bilingualism, policymakers can create guidelines that support

diverse educational pathways for HSs, ensuring that both language

education and assessments are accessible, equitable, and inclusive.

7 Conclusion

This study evaluated the reliability and validity of Spanish

proficiency assessments among HSs of Spanish in the US as part

of a larger effort to assess proficiency in a more inclusive and

ecologically valid way. Our findings revealed that both the VGT and

the Lextale-Esp are reliable objective assessments of Spanish HL

proficiency, showing strong internal consistency. However, while

these assessments seem to reliably measure vocabulary-related

skills, our findings revealed that their construct validity is limited;

they do not seem to fully capture the multifaceted nature of HSs’

language proficiency as perceived by the individuals themselves, as

revealed by the variability in correlations between the objective and

subjective proficiency assessments that were found.

In terms of construct validity, although the VGT and Lextale-

Esp showed overlap, likely in assessing vocabulary knowledge,

they failed to fully encompass the diverse and nuanced aspects of

HL proficiency. The lack of consistent alignment with self-ratings

suggests a gap between these assessments–especially the VGT–and

HSs’ perceived HL proficiency, which should be taken seriously.

Furthermore, correlations between objective assessments and HL

experience factors were not as robust as those with subjective
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self-reports, underscoring the limitations of these tools in capturing

the full complexity of HL proficiency and use.

Regarding ecological validity, our findings underscore that

subjective assessments align more closely with the real-world

experiences of HSs, as reflected by experience factors. Self-ratings

of proficiency and language entropy showed complex patterns

of relationships with objective proficiency assessments, indicating

that HL use and experiences meaningfully shape individuals’

self-perceptions. For instance, language use patterns, such as

compartmentalization in family contexts vs. integration with

friends and self-talk, were related to self-reported proficiency,

suggesting that subjective insights offer valuable information about

HL proficiency in real-world contexts.

Regarding inclusivity, our findings emphasize the need for a

comprehensive approach that integrates objective and subjective

assessments to capture the inherent diversity of HL proficiency.

Objective assessments like the VGT and Lextale-Esp provide

valuable data on specific language skills, but subjective self-

assessments may be crucial for capturing the broader and more

nuanced aspects of language proficiency that reflect HSs’ lived

experiences. This approach ensures that the diverse and dynamic

nature of bilingualism and bilingual individuals’ perceptions are

recognized and valued, promoting more inclusive and equitable

practices in language assessment. This is critical for researchers

in the field of HL bilingualism as failure to do so can lead to

a misrepresentation of bilingual language proficiency, which can

harm HS communities by perpetuating prescriptive narratives

about what it means to be bilingual (e.g., Flores et al., 2020;

Kircher and Kutlu, 2023; Tseng, 2021). For example, if research

continues to use language proficiency assessments that ultimately

provide a reductive view of the linguistic abilities of HSs, negative

consequences could include exacerbating linguistic insecurity,

undervaluing the language skills of HSs, and reducing the

maintenance of HLs in bilingual communities (e.g., Bayram

et al., 2021b; Driver, 2023; Gonzalez, 2011; Sánchez-Muñoz,

2016). This is especially detrimental for minoritized and racialized

communities, where perceptions about language proficiency are

often intricately tied to identity and cultural practices (e.g., Flores

and Rosa, 2015; Ortega, 2020). Thus, researchers working with HS

populations have a collective ethical and social responsibility to be

aware of and act sensitively to these issues so as not to perpetuate

harm to these communities (e.g., Bayram et al., 2021b; Driver, 2024;

Higby et al., 2023; Leeman et al., 2011; Leivada et al., 2023; López

et al., 2023).

Finally, our findings underscore the fact that HL proficiency

and experience(s) cannot be reduced to a monolithic construct

quantifiable by standardized assessments and questionnaires alone;

thus, a more comprehensive approach that encompasses both

objective assessments of language proficiency and the subjective

experiences of HSs is required. Such an approach involves exploring

the rich diversity of HL trajectories and outcomes, while also

considering the critical role of HSs’ confidence and self-perception

of their own experiences and HL abilities, and the application of

these abilities in real-world contexts. In support of recent calls in

the field (e.g., Dass et al., 2024; De Bruin, 2019; Gullifer et al.,

2021; López et al., 2023; Rothman et al., 2023; Titone and Tiv,

2023) and in line with recent empirical work (e.g., Gehebe et al.,

2023; Tomoschuk et al., 2019), we advocate for the continued

investigation and use of multiple, multidimensional proficiency

assessments and research methods for assessing and characterizing

the diverse and dynamic nature of HL bilingual proficiency and

experiences. Using a combination of carefully chosen objective

and subjective assessments we may be able to triangulate data

and provide a comprehensive and ecologically valid picture of HL

bilingualism that appreciates and embraces its inherently diverse

and dynamic nature. By doing so, we aim to join the collective

effort of researchers, educators, and practitioners dedicated to

promoting equitable and holistic practices in reshaping how

HL bilingualism and bilingual communities are represented and

supported, thereby contributing to a more inclusive society that

values linguistic and cultural diversity as a strength in today’s

multilingual, multicultural world.
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There are vast individual di�erences in heritage bilinguals’ linguistic skills. It is

not clear, however, to what extent this variation can be attributed to experience,

cognitive ability or motivation. This study investigates factors influencing the

acquisition of both Polish (HL=Heritage Language) and English (SocL= Societal

Language) of school-age children, examining the role of motivation, linguistic

experience, and language aptitude. We collected and analyzed speech samples

from 7- to 12-year-old participants (n = 78) residing in the UK to derive

linguistic measures of fluency, syntactic complexity and lexical diversity in both

languages. Additionally, a receptive grammar test was administered. Independent

variables were obtained via parental questionnaires, a motivation survey and a

language aptitude test. To identify predictors of heritage bilingual acquisition,

we conducted least squares linear regression analyses for each language area

and applied backward stepwise selection to reduce the models. Results show

that predictors di�er between languages and linguistic areas. Our findings

highlight the role of language aptitude in bilingual development, challenge

assumptions that motivation to use HL might detract from SocL development,

and suggest that HL acquisition can support, rather than hinder, societal language

development, as bilingual children draw on their metalinguistic awareness and

cognitive skills across both languages.

KEYWORDS

bilingualism, heritage language acquisition, predictors of linguistic outcome, aptitude,

motivation, input

1 Introduction

Heritage bilinguals are speakers who are exposed to a minority language (or

heritage language) at home, usually from birth, and acquire a community language (or

societal language) outside home during childhood (Rothman, 2009; Montrul, 2016). The

population is highly heterogeneous, and their linguistic skills vary greatly, especially in

the heritage language (HL) (Prela et al., 2024). Later development of heritage language

bilinguals did not receive as much focus as early stages of the process until recently. This

group has now become of interest to scholars as it provides a new insight into language

acquisition. This is because HL speakers often show differential acquisition patterns and

outcomes compared to monolinguals, due to different exposure patterns caused by the

onset of bilingualism. It is the divergent trajectory of development that has recently

been extensively studied and documented (see e.g., Montrul and Polinsky, 2021; Montrul,

2016), and attracted theoretical linguists to this population. Language acquisition in early

bilinguals is influenced by a number of variables including environmental predictors
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(e.g., language experience, socioeconomic status), cognitive

differences (e.g., language aptitude, working memory, and

neurotype), as well as affective factors (e.g., motivation

and attitude). Discerning these factors, their weight and the

relationships between them, however, is not a straightforward task

as their role is dynamic and depends on the stage of language

acquisition and the context in which it occurs. Therefore, studying

different age groups and populations whose linguistic experiences

vary can give us a better insight and add to our understanding of the

complex process of language development. Investigating language

development in school age children is especially important as

later language acquisition in bilinguals received considerably less

attention than early language development.

Researchers in the field of heritage language acquisition

(HLA) traditionally focused on the minority language only and

mainly centered on identifying structures that have not been

acquired. However, as the two languages are acquired side by side,

the development of heritage bilingualism should be investigated

holistically and a gradual move toward adopting pluralistic

approaches (i.e., approaches that take account of both linguistic

systems as well as the cultural/societal context in which acquisition

takes place) has slowly been taking place in the field. At the same

time, the importance of not approaching bilinguals as simply two

monolinguals in one, as well as the need to apply methodologies

that focus on how different factors interact dynamically across

developmental stages and different contexts, has been emphasized.

An example of an application of such a perspective is the Individual

Differences (ID) approach, which focuses on examining the factors

that account for variation in bilinguals and recognizing that

bilingual development is not uniform. While moving away from

centring on deficits or deviations from monolingual norms, this

methodology provides a more nuanced, dynamic, and context-

sensitive framework for studying bilingualism (see Paradis, 2023).

Research into ID and bilingual development highlights that

variation in bilingual children arises from an interplay of child-

internal and child-external factors. The former include age of onset

of L2 acquisition (AoA), cognitive abilities (e.g., verbal memory and

analytic reasoning), and socioemotional wellbeing. Older AoA is

associated with better HL outcomes (Montrul, 2016) and it often

provides short-term advantages for L2 acquisition (e.g., Golberg

et al., 2008) but this advantage is not sustained long-term (e.g.,

Jia and Fuse, 2007). Paradis et al. (2022) longitudinal studies on

Arabic-English refugees highlight the contrasting effects of AoA

on L2 and HL development. While the advantage of late AoA

on L2 diminished over time, for HL it remained consistent long

term. Cognitive capacities predict variance in both L2 and HL

outcomes, independent of input factors (Pham and Tipton, 2018),

and socioemotional difficulties hinder learning (Soto-Corominas

et al., 2020).

Child-external factors include the quantity and quality of

linguistic input, as well as broader environmental influences

like socioeconomic status (SES). Higher input quantity supports

linguistic development, and so does richness in the language

environment (see below). SES, especially maternal education,

influences both HL and L2 development, though effects often vary

between languages (De Cat, 2020; Hoff et al., 2018).

For a review of how child-internal and child-external factors

influence bilingual acquisition, see Paradis (2023), who provide

a review and synthesis of research on the sources of individual

differences in L2 and HL development of child bilinguals.

1.1 Exposure

The quantity and quality of language input children receive

significantly influence their language development. This includes

the type of input they are exposed to and the nature of

their interactions with others (e.g., Bergelson et al., 2023;

Huttenlocher et al., 1991). The term input here encompasses

all spoken language that the child is exposed to and is used

interchangeably with exposure, as is common in other research

(e.g., Orena et al., 2019; Unsworth, 2016 but see Carroll, 2017

for a different perspective on the distinction between these

two terms). Indeed, the fact that the presence of input is a

prerequisite for language acquisition is unquestionable. It has, in

fact, been shown to be one of the main predictors of the rate of

linguistic development both in monolinguals and bilinguals (e.g.,

Huttenlocher et al., 1991; Pearson, 2007). However, its exact role

in the process is far from clear, which fuels the nature vs. nurture

controversy. Despite researchers’ continuous efforts to address this

uncertainty, questions related to the amount of input required for

successful acquisition or the relationship between exposure and

individual differences—including cognitive or affective factors—

remain unanswered. What makes heritage bilinguals a population

worth exploring in this context is that they learn both languages in

different circumstances to monolinguals, as their input is divided

between two languages and the onset of bilingualism varies between

individuals. Looking into heritage bilinguals, therefore, allows

researchers to better control confounding factors, such as the

quantity of input, and thus studying early bilinguals might aid

our understanding of how languages are acquired and stored in

speakers’ minds.

It has been demonstrated that the rate of language acquisition is

influenced not only by the quantity but also by the quality of input,

which is also the case for bilingual acquisition (for an overview

see Unsworth, 2016). Factors relating to the quantity and quality

of input that have been identified in the field as having a critical

role include age of onset of bilingualism, (e.g. Montrul, 2016;

Meir and Janssen, 2021; Armon-Lotem et al., 2021; Vorobyeva and

Bel, 2021), family language use (e.g., Vorobyeva and Bel, 2021),

as well as the number of speakers the acquiring child interacts

with regularly (e.g., Gollan et al., 2015). However, the relationship

between exposure to HL and proficiency was previously mostly

explored in young children and adults with much less focus on

school-age populations. The role of exposure and achievement

in school-age children has mainly been studied in the context of

societal language (SocL) acquisition in sequential bilinguals. These

studies demonstrate consistently that children acquire the societal

language with time and their proficiency advances with the number

of years of schooling.

Studies into bilingual development in younger schoolchildren

have also consistently shown that the use of SocL at school

has a crucial role in SocL development. Focusing on 5–7-year-

old bilinguals, for example, De Cat (2020) identified cumulative

exposure to the school language as the best predictor of SocL

Frontiers in Language Sciences 02 frontiersin.org278

https://doi.org/10.3389/flang.2024.1419563
https://www.frontiersin.org/journals/language-sciences
https://www.frontiersin.org


Grose-Hodge et al. 10.3389/flang.2024.1419563

achievement. Similar findings for this age group were reported by

Golberg et al. (2008), who studied recent arrivals in Canada with

exposure to English (SocL) in the school settings. They observed

that 34 months post arrival, their participants’ vocabulary met

monolingual norms. The authors also reported that home language

policy had no significant effects on the acquisition of SocL lexis.

Studies by Sorenson Duncan and Paradis (2018, 2019) also show

that the use of the SocL at home has minimal or no impact on

proficiency in that language, while providing evidence that HL use

at home is crucial for the development of that language. Further

evidence for the critical role of language use at home in the

development of HL comes from Rodina and Westergaard (2017),

who investigated the effect of family type (two parents speaking HL

as their first language or mixed) on the acquisition of grammatical

gender. Their findings indicate a significant effect of the family type

on HL but not on SocL. Similarly, Vorobyeva and Bel (2021), who

studied Russian as a HL in a slightly older population (7 to 11-

year-olds), reported that family language use was a significant factor

predicting performance in the HL (measured through the accuracy

of narrative speech samples) and explained 33% of the variance

in their sample. However, in a recent study, Paradis et al. (2020),

who investigated how language environment, age and cognitive

capacity support the bilingual development in Syrian children

(mean age= 9) in Canada, reported that language use at home and

richness accounted for more variance in SocL than HL. Rose et al.

(2023), who explored the relationship between family language

policy and vocabulary in Hebrew (HL)—English (SocL) bilinguals

of different ages (5–14), reported a complex relationship. Their

analysis revealed that speaking English with close family members

predicted English vocabulary while using English with friends had

a negative impact of Hebrew.

The role of input in bilingual development is not yet fully

understood. To gain a deeper insight into the complex relationships

between input-related factors and linguistic achievement across

different stages of language acquisition, further research is essential

especially during school age as this stage has received relatively

less attention.

1.2 Motivation

The role of motivation has been researched mainly in the field

of foreign language (or L2) acquisition and demonstrated to be

a crucial element predicting success (e.g., Dörnyei and Ushioda,

2011). According to Dörnyei (1998, p. 117), motivation “provides

the primary impetus to initiate learning the L2 and later the

driving force to sustain the long and often tedious learning process;

indeed, all the other factors involved in L2 acquisition presuppose

motivation to some extent.” Studies into the motivation of HS

have mainly focused on adults enrolled into heritage or foreign

language programmes. Results show that this population is driven

by both integrative motivation, i.e., to improve communication

with their family members or integrate with the HL community,

and instrumental motivation, i.e., to gain new professional skills

or fulfill academic requirements (e.g., Cho et al., 1997; Mazzocco,

1996; Campbell and Rosenthal, 2000). The effects of motivation and

HL achievement was also mainly studied in adult heritage learners

(e.g., de Oliveira and Gubitosi, 2021; Jee, 2017; Te Huia, 2017) and

the results confirm that it plays a crucial role. It has also been

established that the level of HL achievement in this population

is related to a strong ethnic identity, a connection to the ethnic

community and acceptance of its culture and values (e.g., Kondo-

Brown, 2000; Cho, 2000; Kondo, 1997). In school-age heritage

bilinguals, motivation has been reported to be an important factor

in HL development (e.g., Jee, 2017; Mori and Calder, 2015) as well.

As to the question whether strong motivation toward HL could

not affect SocL acquisition negatively, the answer is not entirely

clear. Many studies show that performance in HL and SocL are

correlated positively (e.g., Bylund et al., 2012; Grose-Hodge et al.,

2024), suggesting perhaps that this is not the case. However, Mori

and Calder (2015), who studied teenage heritage Japanese speakers

in the United States have reported a negative correlation between

one of the investigated motivational factors for HL—Preference

for the heritage culture and SocL vocabulary in teenage bilinguals.

A similar effect of was also reported by Mori and Calder (2017)

in a subsequent study into the same population: a strong interest

in Japanese (HL) pop culture negatively predicted English (SocL)

vocabulary. However, to our knowledge, the relationship between

motivation and achievement in adolescent heritage speakers has

not really been explored beyond this.

1.3 Language aptitude

Language aptitude is broadly defined as a talent for learning

a foreign or a second language (L2) (Carroll, 1981; Skehan, 2002)

and is considered one of the most important individual difference

variables in second language learning (Cochran et al., 2010).

According to the most prominent theory of language aptitude, it

involves four subcomponents: phonetic coding ability, grammatical

sensitivity, inductive language learning ability, and associative

memory (Carroll, 1981; Skehan, 2012). The standard assessments

that measure these abilities (e.g., the Modern Language Aptitude

Test or the Pimsleur Language Aptitude Battery) use tasks that rely

on explicit memory and reasoning, since these abilities are assumed

to be most relevant to the outcome of foreign language learning in

instructional settings.

First investigated mainly in the context of L2 instructed

settings in the fields of applied linguistics and education, language

aptitude has recently become of interest to cognitive scientists

(Wen et al., 2017). Language Aptitude has been proved to

predict L2 achievement, in adults and older children (see Paradis,

2023 for an overview). For example, Sparks et al. (2009) found

that for the 54 school-age children they tested over 10 years,

the Modern Language Aptitude Test result predicted overall

L2 proficiency best and was the best predictor of individual

proficiency subtests. However, the controversy lies in its predictive

power in relation to early bilinguals. While DeKeyser (2000) and

DeKeyser et al. (2010) found a correlation between aptitude and

morphosyntactic attainment (grammatical proficiency) for adult

arrivals, but not for younger arrivals, Abrahamsson andHyltenstam

(2008)’s results were different. In their study, language aptitude

predicted grammatical proficiency in the younger group but not in

older participants in their SocL (or L2). Furthermore, Bylund et al.

Frontiers in Language Sciences 03 frontiersin.org279

https://doi.org/10.3389/flang.2024.1419563
https://www.frontiersin.org/journals/language-sciences
https://www.frontiersin.org


Grose-Hodge et al. 10.3389/flang.2024.1419563

(2012) also reported the effect of language aptitude in children who

started learning SocL (L2) before the age of 12. Moreover, while

Granena and Long (2013) did not find any relationship between

morphosyntactic proficiency and aptitude in any age group, a study

conducted by the same researcher (Granena, 2014) reports an

interaction between aptitude and structures in a GJT task, especially

those testing grammatical agreement.

Furthermore, studies have also reported a relationship

between aptitude and performance in the native language (or

L1). Dabrowska (2018) and Llompart and Dabrowska (2023)

found correlations between foreign language aptitude and native

grammatical proficiency. Interestingly, Prela et al. (2022), who

studied Greek-English bilinguals, not only found a robust effect of

language aptitude on HL (L1), but also reported it was stronger

than for SocL. These findings challenge the view that child and

adult language acquisition depend on distinct and fundamentally

different systems, suggesting that explicit learning mechanisms

may also be involved in L1 (i.e., HL) development. Paradis (2023)

also reports HL studies that investigated components of language

aptitude (verbal memory and non-verbal analytic reasoning) in

children that found associations with HL lexis (in Arabic and

Vietnamese), morphosyntax (in Arabic), and syntax (inMandarin).

She concludes that cognitive factors are understudied in research

focusing on individual differences in heritage bilinguals and

deserve more attention.

Looking at the relationship between language aptitude and

language achievement in children is interesting for theoretical

linguists as it could provide an opportunity to test the Bley-Vroman

(1989)’s Fundamental Difference Hypothesis, which postulates that

children generally learn a language implicitly relying on domain-

specific mechanism whereas adults draw from domain general

processes and rely mainly on explicit learning. If this were the

case, language aptitude would not be predictive in our sample

for English as participants have all started learning the language

early in their childhood so they should be relying on implicit

learning. Additionally, if Fundamental Difference Hypothesis is

true, language aptitude should show no predictive power in the

acquisition of Polish, i.e., the participants’ first language. For the

purpose of this investigation, we have used only part 2 of eMLAT

(Modern Language Aptitude Test Elementary), Matching Words,

which tests the ability to “handle grammar” and discern the functions

of words in various contexts (Carroll, 1962, p. 129) and to notice and

generalize patterns, which relies on domain general processes.

1.4 The present study

To sum up, studies into bilingual acquisition in schoolchildren

are less common than studies on early bilingual acquisition and

traditionally examined one language only. Many studies in the field

of Heritage Language Acquisition still take the deficit approach by

assessing proficiency by comparisons to monolingual norms, which

disadvantages bilinguals and may produce a distorted picture of

their linguistic abilities (see Rothman et al., 2022). The present

study looks into both languages of heritage bilinguals and avoids

probing for deficits by comparing bilingual children’s language to

monolinguals or over focusing on accuracy.

In order to investigate predictors of heritage bilingual

acquisition, we have posed the following research questions:

• What role does motivation to maintain HL play and, in

particular, does strong motivation to acquire HL hamper the

development of SocL?

• What role does input have in HL and SocL acquisition?

• What role does aptitude have in HL and SocL acquisition?

2 Method

2.1 Participants

All children participating in the study were being raised in

Polish families residing in the UK for at least 3 years prior to the

study and their overall daily linguistic input was divided into two

languages: English and Polish.

Initially, 100 bilingual school-age children acquiring Polish

(HL) and English (SocL) in the United Kingdom were recruited

to participate in the study. However, we were not able to collect

data from all as shortly after the recruitment stage, there was

an outbreak of the coronavirus pandemic. This resulted in some

families moving back to Poland, taking children out of the Polish

school or withdrawing their participation from the study. We,

therefore, collected and analyzed data from 78 participants (37 F

and 41M) aged 7.25 to 12.33. Sixty seven of them were born in the

UK, 11 in Poland (2 of them arrived in the UK just after they were

born, and the remaining 9 left Poland at or before the age of 5). All

participants were exposed to Polish from birth and an average age

of onset of exposure to English was 2.2 years. The average mean

of cumulative exposure was 2.7 years to English and 6.13 years to

Polish. Finally, their average ratio of current exposure to Polish and

English was close to 50%, meaning they spent similar time during

the day or week speaking each language.

All participants attended monolingual British schools and

received some academic support of the minority language at a

Saturday community-based school. This included 3–4 h a week

of instruction focusing on literacy in the Heritage Language,

as well as aspects of the Polish culture, history, literature and

geography. Apart from weekend schooling, no children had any

formal education in the L1. Further demographic information

about the participants is presented in Table 1.

2.2 Tasks and measures

Independent variables included exposure, motivation, and

language aptitude, and dependent variables constituted of

measures of proficiency that tapped into grammar (receptive and

productive), phonology and lexis: receptive grammar, fluency,

syntactic complexity, and lexical diversity. All proficiency measures

except from receptive grammar were derived from speech samples,

which were transcribed in CLAN (MacWhinney, 2000). For more

information on how samples were collected, recorded, coded and

analyzed, see Grose-Hodge et al. (2024). Table 2 summarizes all

measures and tasks used in the present study.
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TABLE 1 Demographic information about the participants.

Mean SD Range

Age 9.15 1.28 7.3–12.3

% current

exposure to

Polish

0.49 0.13 0.21–0.75

% current

exposure to

English

0.51 0.13 0.25–0.79

Cumulative

exposure to

Polish (years)

6.13 1.81 2.1–8.9

Cumulative

exposure to

English (years)

2.7 1.67 0.8–8

Motivation for

Polish (max 40)

29.9 3.95 19–40

Onset of

Exposure to

English (years)

2.2 1.5 0–5.2

SES (ISCED

2011)

4.4 1.5 2.5–7

TABLE 2 A summary of measures and tasks.

Independent
variables

Tasks Dependent
variables

Tasks

Exposure BILEC Lexical diversity Narrative

Motivation Motivation survey Syntactic

complexity

Narrative

Language aptitude eMLAT, part 2 Fluency Narrative

Age BILEC Receptive

Grammar

TROG2

2.2.1 Exposure
To quantify bilingual experience and obtain information

regarding language exposure, a parental questionnaire (BILEC,

Bilingual Language Experience Calculator; Unsworth, 2013) was

used. This comprises a detailed parental questionnaire and an Excel

spreadsheet, which automatically calculates composite measures

of input quantity and quality (for more information regarding

the algorithms used, see Unsworth, 2013). In order to help

parents become more aware of the patterns of exposure children

receive, they were asked to fill in a journal for 2 weeks prior

to the interview. They recorded the time their child spent at

school/home/with friends and which language they spoke in these

environments. This encouraged reflection and careful observation.

The questionnaire allowed us to obtain two measures, which

we combined: the proportion of current exposure to Polish vs.

English, and cumulative length of exposure. The former was

estimated through a quantitative analysis of the child’s average

input throughout the week, and the latter was derived through an

analysis of earlier patterns of exposure focusing on the family’s prior

routines (more information on how the scored were computed

is available here). We were not able to obtain a reliable measure

of the quality of exposure as data was collected during the

pandemic, where most additional classes and activities, which

would contribute to richness were canceled and children had

much fewer opportunities to interact with others. The number

of hours participants spent attending extra-curricular activities

and interacting with other speakers was dependent on temporary

restrictions in place, therefore responses given during the interview

could not be representative of the child’s more permanent situation.

We have incorporated richness into a correlation matrix (see OSF

| Predictors of Heritage Language Acquisition DC1) but decided

against including it in the final analysis for the reasons stated above.

2.2.2 Motivation survey for children
A motivation survey for children was designed to gain a better

understanding of other factors that may be correlated with ultimate

attainment in HL, namely motivation, as well as attitude and

identity, which are strongly correlated with motivation. This tool

was designed to test the participants’ motivation to use/learn their

HL. The first 3 items asked participants about their Polish friend

network and their use of Polish. These included:

• Do you have any friends who speak Polish? If yes - how many?

• How often do you speak Polish with your Polish friends?

They were then instructed to indicate to what extent they

agreed with some statements using a 5-point rate scale. In order

to ensure clarity and make the tool more appropriate for the age

group, a smiley-face scale was used similar to the one Ambridge

et al. (2008) used to elicit ratings for grammatical acceptability of

argument-structure from children. Using smiley faces on point-

scales is an established method in research into first language

acquisition (Ambridge and Rowland, 2013), and it was adapted in

this study in order to ensure that the questions are understood,

and the responses are straightforward and clear. The statements

included: I enjoy speaking Polish; I want to know more about Polish

culture; Speaking Polish is not cool; Speaking Polish will be useful for

my career; I plan to live in Poland in the future; Being Polish matters

to me.

The answers to the first two questions were also converted to

a 1–5 scale. The highest possible score on the questionnaire was

thus 40. The interviews were conducted either face to face or using

a video conferencing platform and the interlocutor encouraged

children to ask for clarification in case they needed help with

understanding the items. The children’s answers were recorded

by the experimenter. This method of administration was chosen

over an online questionnaire in order to ensure questions were

understood fully and answers input in a similar way.

After the survey was completed in a one-to-one session

with each participant, items were first examined separately in

order to visualize how they contribute to the overall results. A

correlation matrix confirmed all items were positively correlated

(see Figure 1). To explore the relationships between all motivation

items, check which items have the most predictive power and

represent the overall direction of the influence of motivation on

linguistic outcomes, a Principal Component Analysis (PCA) was

performed, and a correlation circle of the principal components

and all variables was plotted (see Figure 2). PCA is a dimensionality
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FIGURE 1

Motivation questionnaire items—correlation matrix and principal component analysis.

reduction statistical method, used when multiple measures are

available for a variable of interest. It can also be used as a data

visualization tool to inform decisions regarding the choice of final

measures as the coordinates of the correlation variable plot visualize

the overall contribution and correlational directions of each of

the items. The variable that contributed the most and represented

the directionality of the data was the overall result, therefore, we

decided that a measure that reflects the variable in the population

best should include all items and used the total score. Means and

standard deviations for each item are presented in Table 3.
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FIGURE 2

Fluency measures—principal component analysis for Polish.

TABLE 3 Means and standard deviations of motivational sub-factors.

Item Mean (5 max) SD

1. Number of Polish friends 2.1 1.2

2. Frequency of L1 use with

Polish friends

3.2 1.02

3. Enjoys using Polish 4.1 0.85

4. Interest in the Polish

culture

4.1 0.92

5. Pride in using Polish

(Speaking Polish is cool)

4.6 0.75

6. Career orientation 4 1.03

7. Intention to live in Poland 3.4 1.14

8. Importance of Polish

identity

4.4 0.92

∗All Items rated on a scale 1–5. Number of friends was adjusted to 1–5 scale as well.

2.2.3 Language aptitude
Grammatical sensitivity, the aspect of language aptitude that is

most relevant for grammar, was measured using a subtest of the

Modern Language Aptitude Test Elementary (eMLAT, Carroll and

Sapon, 2002), namely part 2 (Matching Words). The children are

presented with a key sentence, where one word in underlined and

printed in capital letters (e.g., Yesterday, Mary caught a FISH at the

lake). They are then shown a new sentence and asked to identify

the word that plays a similar grammatical role in the sentence

to the underlined word from the key sentence (e.g., Cindy cut a

cake with a knife–where cake is the analogous word). Participants

first listened to recorded instructions and were briefly trained

in identifying keywords, then completed a practice item before

embarking on the actual test. Matching Words effectively measures

the ability to explicitly reason about grammatical categories and

relations, which is considered irrelevant to child language learning

unlike associative memory or phonological abilities tested in

other parts of eMLAT. This subtest was also chosen as we were

most interested in grammatical development, and grammatical

sensitivity has been found to predict grammatical attainment as

well as composite aptitude scores (see Li, 2015 for a meta-analysis).

Language Aptitude was tested in English only and raw results were

used for the analysis (max 30). Li (2015) conducted a meta-analysis

of studies of L2 grammar learning and found that measures of

language analytic ability (such as the Matching Words subtest of

eMLAT) predicted grammar as well as full aptitude scores.

2.2.4 Narrative production
The task was conducted in both languages and allowed us

to derive the measures of three linguistic outcomes, namely

Fluency, Syntactic Complexity, and Lexical Diversity. For detailed

information on data processing and procedures applied, see Grose-

Hodge et al. (2024).

Eliciting narratives is recommended as one of the most

effective tools to measure language proficiency (see Polinsky, 2018;

Montrul, 2016). This approach makes it possible to avoid testing

bilinguals using tools designed for monolinguals and to explore

different areas of language without overfocusing on accuracy,
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FIGURE 3

Fluency measures—principal component analysis for English.

or measuring bilingual achievement in relation to monolingual

standards. Therefore, in order to tap into participants’ syntactic and

lexical proficiency, as well as utterance fluency in both languages,

narrative production sampleswere elicited with the help of a picture

story commonly used in language acquisition research, which is

based on a book “Frog, Where Are You” (Mayer, 1969). We

followed the protocol described by Berman and Slobin (1994),

a summary of which is available on The Frog Story Corpora

within CHILDES, the language component of the TalkBank system

(MacWhinney, 2000). During individual sessions, participants were

shown the illustrations and asked to tell the story, Their output was

recorded for later analysis (see below). Three research associates

were recruited to help with the transcription of the samples. The

files were then edited by one of the authors, who then coded them

and checked for accuracy before a random sample was scrutinized

by the second author.

2.2.4.1 Fluency

Following Tavakoli and Skehan (2005)’s three-dimensional

model of fluency, a number of measures were derived from

the speech samples. These included Articulation Rate (speed),

Breakdown Ratio, i.e., number of silent and filled pauses per time

unit (breakdown), and Repair ratio, i.e., number of repetitions and

retractions per time unit (repair). These were derived manually

from coded transcripts (see Grose-Hodge et al., 2024 for more

details on the process). Additionally, two standard composite

measures used in fluency analyses were derived automatically using

the Syllable Nuclei v2 script (de Jong and Wempe, 2009) in the

PRAAT software (Boersma and van Heuven, 2001). These were

Mean Length of Run, i.e., the number of silent pauses divided by the

number of syllables, and Speech Rate, i.e., the number of syllables

divided by time. As this approach yielded a number of measures,

we performed a Principal Component Analysis (PCA) in order to

reduce dimensionality and better understand how the measures

relate to one another and how much weight they have on the

principal components. The coordinates of the correlation variable

plot of PCA show that Speech Rates andMean Length of Run had the

greatest contribution to the principal components and represented

the directionality of all variables. Based on this data exploration, we

decided to average these two composite measures instead of using

principal components (see plots in Figures 2, 3).

2.2.4.2 Syntactic complexity

To derive a measure of syntactic complexity, we calculated

Mean Length of T-Unit (a main clause and all subordinate clauses

attached to it) in words, and Subordination Index (a ratio of

the total number of clauses to the number of T-units) from the

transcripts using the CLAN analysis tools. These are standard

syntactic complexity measures commonly applied in productive

language analyses, and calculating these allowed us to steer away

from using tests designed for monolinguals. Both have also been

shown to increase throughout adolescence (e.g., Nippold et al.,

2005; Loban, 1963). The variables were strongly correlated (r =

0.63, p < 0.001) in Polish; (r = 0.77, p < 0.001) in English,
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therefore, we derived a composite measure by scaling them using

the preProcess function using the CARET package (Kuhn, 2008) in

R. R Core Team (2020) and subsequently averaging them. These

measures and the procedures we followed are described in detail in

Grose-Hodge et al. (2024).

2.2.4.3 Lexical diversity

Lexical diversity is an aspect of lexical richness and is

operationalized through computing TTR or a ratio of unique lexical

items (types) divided by the total number of words (tokens) in

samples controlled for length. However, TTR is highly sensitive

to sample size, therefore, we used measures with greater reliability

based on TTR calculations but controlled for sample size. For

English,VocD, a measure based onmathematical modeling of TTR,

was derived automatically using the KidEval function in CLAN.

Since this tool is not available for Polish, we used a different

approach. We computed TTRs for 100-word samples of speech

using the freq function in CLAN and then averaged the two

measures. If the child produced fewer than 200 words, we averaged

the first 100 and the last 100 words of the transcript (that is to say,

the middle part of the text was shared). In the subsequent analysis,

we refer to this measure as Type to Token Ratio 100 (TTR100).

2.2.5 Test for the reception of grammar (TROG-2)
Even though recent studies show that the productive language

of school-age heritage speakers is highly complex syntactically (e.g.,

Grose-Hodge et al., 2024; Kaltsa et al., 2020), HS’ receptive skills

are generally believed to be stronger than their productive abilities.

Polinsky (2018) refers to this phenomenon as the production-

comprehension divide. Therefore, to tap into both productive and

receptive grammar, in addition to looking at syntactic complexity

in elicited narratives, the Test for Reception of Grammar (TROG-2,

Bishop, 2003) was administered in both languages. The instrument

consists of a set of cards with 4 illustrations and a cue sentence.

The participants listen to each sentence and are asked to point to

the picture that matches it. The Polish test was a translation of the

English version.

We took the raw result of the receptive grammar test (TROG-

2) as we controlled for age in our main statistical analysis. We did

not stop the test after 5 consecutive incorrect answers as advised

in the manual as testing all items results in greater sensitivity and

consistency. The overall result was out of 80 and we followed

the same procedure in both languages. Internal consistency was

computed by totaling odd and even TROG blocks and computing

the correlation between those. The resulting correlations of r =

0.88 for English and r = 0.82 for Polish indicate good reliability.

This was the only test that we used that was primarily developed

for monolinguals. All other measures were derived from speech

samples obtained with the Frog story (for more details on how the

samples were transcribed and processed, see Grose-Hodge et al.,

2024).

2.3 Procedure

Participants were recruited in a Polish Saturday School in

Southampton, and parental consent as well as participant assent

TABLE 4 A summary of data collection sessions.

Task Setting Time (mins)

Session 1 Interview with

parents

(BILEC)

Individual 15

Session 2 Ice-breaker Individual 5

Motivation

Survey (Pl)

Individual 5

Polish

narrative

Individual 15

Polish TROG Individual 10

Session 3 eMLAT Group 25

Session 4 English

narrative

Individual 15

English TROG Individual 10

was obtained. Next, an interview with parents was conducted

remotely through a videoconferencing platform. For sessions with

children, all procedures were carried out either at the participant’s

school or using videoconferencing software. The first (Polish)

session with children started with an icebreaker, which consisted

in making an avatar that would represent the children in the study.

This allowed children to engage in a meaningful exchange with the

experimenter. The task is creative as it requires the participants

to choose the appearance of their avatar and allows them to use

their heritage language in a non-threatening situation. Once an

avatar was built, the motivation survey was administered with the

experimenter asking the questions in Polish and translating into

English if required. The participants’ responses were recorded by

the experimenter. After that, children were shown the picture story

and asked to first look at the pictures and then narrate it. They were

informed that their narrative would be recorded. The last task in the

second session was the Test for the Reception of Grammar. Session

three involved only one task, which was conducted in a group. The

children first listened to the instructions of eMLAT part 2 and then

completed the task individually. The last session was conducted in

English and children were asked to narrate the picture story as well

as do the receptive grammar test.

All interviews with children were conducted by an experienced

bilingual teacher and utmost care was taken to assure a friendly

and nurturing approach. Table 4 presents a summary of data

collection sessions.

3 Results

Descriptive statistics for all measures are presented in Table 5

below. The dataset was scaled and centered using the preProcess

function in the CARET package (Kuhn, 2008) to facilitate the

combination of measures into composite variables. Statistics for the

raw variables used to derive composite measures are available in

the Appendix.

Correlations between all measures in both languages are

presented in Figure 4. These have been calculated to gather an

initial overview of the data; however, the reported p values should
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TABLE 5 Descriptive statistics for all measures.

Language Measure Pre-processed data
mean (SD)∗

Raw data mean (SD) Raw data range

Age 0.37 (0.25) 9.15 (1.28) 7.3–12.3

Aptitude 0.56 (0.30) 15.29 (6.99) 2–26

Polish Motivation 0.51 (0.20) 29.9 (3.95) 19–40

Exposure 0.56 (0.23) - -

Fluency 0.39 (0.17) - -

Syntactic Complexity 0.39 (0.18) - -

Lexical Diversity 0.66 (0.19) 0.53 (0.06) 0.33–0.63

Receptive Grammar 0.68 (0.18) 70.8 (5.15) 51–80

English Exposure 0.38 (0.22) - -

Fluency 0.44 (0.16) - -

Syntactic complexity 0.33 (0.16) - -

Lexical diversity 0.31 (0.19) 26.29 (6.61) 14.84–52.83

Receptive Grammar 0.64 (0.23) 70.63 (5.45) 56–79

be considered with care due to the high number of tests. Age

correlated strongly with language aptitude and English receptive

grammar. It was also positively correlated with other linguistic

achievement measures for English apart from fluency. In Polish,

neither fluency nor syntactic complexity correlated with age. For

other measures of linguistic achievement in Polish, i.e., lexical

diversity and receptive grammar, the correlations with age were

positive but not as strong as in the societal language. As to

motivation to learn Polish and age, there is no effect of age (r =

−0.07, p= 0.41) at this stage.

Looking at the predictors and linguistic outcomes, the strongest

positive correlations can be observed between English receptive

grammar and language aptitude (r = 0.62, p ≤ 0.001), Polish

receptive grammar and language aptitude (r = 0.35), Polish lexical

diversity and exposure to Polish (r = 0.38, p = 0.001), Polish

exposure and Polish fluency (r = 0.2, p = 0.078) and Polish lexical

diversity and motivation (r= 0.25, r= 0.028).

Exposure to English was negatively correlated with all Polish

linguistic measures with lexical diversity affected the most (r =

−0.34, p = 0.002), and had a strong negative correlation with

motivation to speak Polish (r = −0.46, p < 0.001). The effects of

exposure to Polish on the English language, however, did not show

a similar pattern. Correlations were either close to 0 or positive

albeit weak and not significant (r = 0.18, p = 0.107 for syntactic

complexity and r= 0.11, p= 0.355 for lexical diversity).

Within language correlations for the linguistic areas tested,

lexical diversity and receptive grammar were positively correlated

in Polish (r = 0.40, p < 0.001) but not in English. Receptive

grammar was also positively correlated with fluency (r < 0.18 for

both) in both languages but these correlations were not significant.

Syntactic complexity and lexical diversity were positively correlated

in both languages (English r = 0.26, p = 0.02; Polish r = 0.3, p

= 0.007).

Finally, all proficiency measures were correlated positively

cross-linguistically (receptive grammar r = 0.399, p < 0.001;

FIGURE 4

Correlations between all variables.

syntactic complexity r= 0.49, p < 0.001; lexical diversity r= 0.233,

p= 0.04; fluency r= 0.235, p= 0.038).

Looking further at data exploring motivation, participants

reported overall strong motivation to learn their HL and did not

feel embarrassed to speak Polish. Their Polish identity was overall

very important to them, they had a very positive view of the
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FIGURE 5

Correlation matrix between discrete items of motivation to use Polish and outcome measures in Polish.

language and enjoyed using it (see Table 3). To gain a better insight

into the population’s motivation to learn the HL and its relevance

to linguistic outcomes, we looked at individual items testing

factors related to motivation. Figure 5 shows a correlation matrix

between motivational sub-factors and achievement in Polish. Not

surprisingly, speech rate was correlated with the number of friends

participants spoke Polish with (r= 0.23, p= 0.05). This motivation

factor was also connected to syntactic complexity operated as mean

length of T-unit (r = 0.21, p = 0.08) but this outcome measure

had additional, slightly stronger correlates, namely the degree of

enjoyment participants derived from speaking Polish (r= 0.28, p=

0.018) and their perception of Polish as a “cool” language to speak

(r = 0.32, p = 0.006). Enjoyment was also correlated with lexical

diversity (r = 0.31, p = 0.007), and perceiving speaking Polish as

“cool” correlated with subordination index (r = 0.2, p = 0.084).

Instrumental motivation was either correlated negatively or had no

influence on linguistic outcomes. The implications are discussed in

the next section.

3.1 Regression analysis

As we aimed at discerning factors that predict heritage bilingual

acquisition, for each language we fitted an ordinary least squares

linear model regressing each of the language measures, against

the three independent measures of interest. Age was added as a

covariate, i.e., a variable that is not relevant to the research question

but may explain a proportion of variance. Therefore, the syntax for

each model fitted was Outcome∼Motivation+ Language Aptitude

+ Exposure + Age. Models were reduced using the backward

stepwise selection and all assumptions of linear regression were

met. The car package was used to check whether multicollinearity

was present (Fox and Weisberg, 2019) and a Studentized Breusch-

Pagan test was run to check for homoscedasticity with the lmtest

package (Zeileis and Hothorn, 2002). Distribution of errors was

checked using a Shapiro-Wilk normality test and the -W statistic

was calculated to check for autocorrelation in residuals.

As presented in Table 6, Fluency in Polish was best predicted by

exposure and in English, the only significant factor was language

aptitude. However, this effect was small and the predictor gained

significance only after backward stepwise selection was applied.

Receptive grammar was best predicted by Language Aptitude both

in Polish and English with age being an additional significant

variable for the societal language. Language aptitude was also the

best predictor of syntactic complexity in English but not for Polish.

Here, motivation played the most important role. Finally, lexical

diversity was predicted by exposure in Polish but the analysis

showed no significant predictors for English.

We also performed additional post hoc analyses of discrete

items from the motivation scale in order to explore the effects of

different kinds of motivation on vocabulary and syntax. For Polish,

overall motivation was positively correlated with the vocabulary
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TABLE 6 Predictors of bilingual acquisition–backward stepwise regression analysis.

Polish fluency Estimate Std. Error t value Pr(>|t|)

(Intercept) 0.24766 0.04426 5.596 3.52e-07 ∗∗∗

Exposure_pl 0.24255 0.07231 3.354 0.00126 ∗∗

Multiple R-squared: 0.132, p-value: 0.001257

lm(formula = Fluency_pl ∼ Exposure_pl)

English fluency Estimate Std. Error t value Pr(>|t|)

(Intercept) 0.09841 0.01253 7.852 2.9e-11 ∗∗∗

eMLAT 0.04097 0.02012 2.036 0.0455 ∗

Multiple R-squared: 0.05443, p-value: 0.04545

lm(formula = Fluency_en ∼ eMLAT)

Polish receptive grammar Estimate Std. Error t value Pr(>|t|)

(Intercept) 0.60305 0.03793 15.897 <2e-16 ∗∗∗

eMLAT 0.15684 0.06064 2.586 0.0116 ∗

Multiple R-squared: 0.08189, p-value: 0.01163

Formula = TROG_pl ∼ eMLAT

English receptive grammar Estimate Std. Error t value Pr(>|t|)

(Intercept) 0.21902 0.01306 16.776 <2e-16∗∗∗

eMLAT −0.12204 0.02261 −5.399 8.21e-07∗∗∗

Age_decim −0.06974 0.02617 −2.665 0.00949∗∗

Multiple R-squared: 0.4743, p-value: 8.849e-11

Formula = TROG_en ∼ eMLAT + Age_decim

Polish syntactic complexity Estimate Std. Error t value Pr(>|t|)

(Intercept) 0.25471 0.0514 4.955 4.35e-06 ∗∗∗

Motivation_sum 0.23617 0.09246 2.554 0.0127 ∗

Multiple R-squared: 0.08002, p-value: 0.01267

lm (formula = Syntactic_complexity_pl ∼ Motivation_sum)

English syntactic complexity Estimate Std. Error t value Pr(>|t|)

(Intercept) 0.24405 0.03069 7.951 1.74e-11∗∗∗

eMLAT 0.12411 0.04865 2.551 0.0128∗

Multiple R-squared: 0.08186, p-value: 0.01283

lm(formula = Syntactic_complexity_en ∼ eMLAT)

Polish lexical diversity Estimate Std. Error t value Pr(>|t|)

(Intercept) 0.48153 0.05317 9.056 1.04e-13 ∗∗∗

Exposure_pl 0.31592 0.08799 3.59 0.000583 ∗∗∗

Multiple R-squared: 0.145, p-value: 0.0005826

lm(formula = LexDiv_pl ∼ Exposure_pl)

∗Full models available here. ∗∗Syntax and abbreviations: Outcome (i.e., Fluency/Receptive Grammar/Syntactic Complexity/Lexical Diversity) ∼ Motivation (Motivation_sum) + Language

Aptitude (eMLAT)+ Exposure (Exposure_pl/Exposure_en)+ Age (Age_decim).

measure (see Figure 5) but this effect was not significant in the

ordinary least squares regression analysis. It is likely to be a spurious

correlation as it was weak, and vocabulary was also correlated with

exposure to Polish. We looked further into different sub-factors of

motivation in order to investigate this further; however, the results

of this analysis should be interpreted taking into consideration that

it was performed post hoc, and we did not correct for multiple

comparisons, therefore type 1 errors cannot be excluded. When

the facets of the variable were examined separately rather than

grouped together, lexical diversity was predicted by attitude to

speaking Polish, tested with the statement I enjoy speaking Polish

(see Table 7).

As motivation best predicted syntactic complexity and this

effect was significant, we looked further into facets of motivation

and their relationship with syntax. Here, the best predictor of

syntactic complexity seems to be attitude toward the language

and its use, i.e., whether the children perceived speaking Polish

as something to be rather ashamed or proud of, tested with the

statement Speaking Polish is not cool (see Table 8). As above, this

result should be approached with caution.
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TABLE 7 Discrete items of motivation and lexical diversity for Polish.

Polish lexical diversity and discrete motivation items

Estimate Std. Error t value Pr(>|t|)

(Intercept) 0.45811 0.06691 6.847 2.67e-09 ∗∗∗

Age_decim 0.14233 0.08517 1.671 0.09927

Enjoys_Polish 0.21232 0.07855 2.703 0.00868∗∗

Multiple R-squared: 0.1328, p-value: 0.00788. lm(formula= LexDiv_pl (Lexical Diversity)∼ Age_decim (Age)+ Enjoys_Polish (Item: I enjoy speaking Polish)).

TABLE 8 Discrete items of motivation and syntactic complexity for Polish.

Polish syntactic complexity and discrete motivation items

Estimate Std. Error t value Pr(>|t|)

(Intercept) 0.1312 0.1012 1.297 0.1989

Polish_not_cool 0.282 0.1086 2.596 0.0115 ∗

Multiple R-squared: 0.08896, p-value: 0.01152. lm (formula= Syntactic_complexity_pl∼ Polish_not_cool(Item: Speaking Polish is not cool)).

4 Discussion

Q1: What role does motivation to maintain HL play and,

in particular, does strong motivation to acquire HL hamper the

development of SocL?

Turning to the first question we have posed, regarding the

role of motivation in the development of bilingualism, this study

shows that while it does not seem to be significant for the

acquisition of the SocL, motivation has a positive effect on some

aspects of the HL. This finding has important implications for

educators as well as parents of bilingual children, who may worry

that strong interest in learning and using the family language

may result in slower acquisition of the language used by the

wider community. Furthermore, syntactic complexity, the area that

was best predicted by overall motivation, is strongly correlated

cross-linguistically, which could suggest either that there is a

positive transfer between the languages in this area, or that

metalinguistic awareness that is developed during the acquisition

of syntax of one of the languages (usually HL), could accelerate

the acquisition of productive grammar in the other language

(usually SocL).

The findings challenge assumptions that HL motivation might

have a negative effect on SocL acquisition. Instead, the study shows

that motivation for HL use is beneficial for syntactic complexity

in Polish without negatively affecting English outcomes. This

contradicts results cited in previous studies (Mori and Calder, 2015,

2017) that HL interest has a negative influence on SocL lexis in this

age group. There could be several explanations for this difference

aside for the instruments used and the types of motivations

they tapped into. One possibility is that participants in the

present study received explicit instruction (through a community

school), and this metalinguistic awareness could enhance the

development of vocabulary and grammar in SocL. An alternative

source of this discrepancy could be the age of participants

suggesting perhaps that they were in a different developmental

stage. Another plausible explanation could be offered by analyzing

the directionality of causal relationships. In the case of the Japanese

bilinguals studied by Mori and Calder, weaker SocL skills may

have driven a stronger affinity for HL culture, rather than HL

interest reducing SocL proficiency. Finally, these effects may also be

language-pair specific, and not necessarily generalizable across all

heritage bilinguals.

Results within language align with those observed in previous

studies in adult HL learners (e.g., Te Huia, 2017) and school-age

heritage bilinguals (e.g., Jee, 2017; Mori and Calder, 2015) that

motivation plays a crucial role in HL acquisition.

For Polish, overall motivation was positively correlated with the

vocabulary measure (see Figure 5) but this effect was not significant

in the ordinary least squares regression analysis. It is likely to be

a spurious correlation as it was weak and vocabulary was also

correlated with exposure to Polish. We have looked further into

different sub-factors of motivation in order to investigate this

further. However, the results of this analysis should be interpreted

taking into consideration that it was performed post-hoc and we

did not correct for multiple comparisons, therefore type 1 errors

cannot be excluded. When the facets of the variable were examined

separately rather than grouped together, lexical diversity was

predicted by attitude to speaking Polish, tested with the statement I

enjoy speaking Polish.

The result of the post-hoc analysis indicating that the

discrete item of the motivation survey that best predicted

vocabulary was the attitude to speaking Polish (tested with the

statement I enjoy speaking Polish) would not be surprising as

enjoyment and exposure, which was the strongest predictor of

vocabulary, are positively correlated. More enjoyment connected

to using Polish means more willingness to take opportunities to

engage in interactions in the language, and therefore increases

input quantity. More exposure, in turn, translates into more

opportunities to learn new lexical items, and as having larger

vocabulary facilitates the ease of expression, it is likely to foster

enjoyment. However, the post-hoc analysis should be treated

with caution.

Interestingly the area of linguistic achievement that was best

predicted by overall motivation was syntactic complexity in Polish
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and this effect was significant. Looking further into motivation, the

item that predicted this area of language best was tested with the

statement Speaking Polish is not cool. This is not a surprising result

as bilingual children who may feel speaking a language different to

that used by their peers may be perceived as less desirable socially

are likely to express messages as simply and quickly as possible (e.g.,

when responding to their parents in front of their monolingual

peers) in order to avoid embarrassment. Conversely, those for

whom their linguistic skills are a source of pride, will not try to cut

their conversations short but enjoy engaging in longer and more

complex exchanges.

It is also worth noticing that the two facets of motivation that

best predict vocabulary and productive grammar in HL measure

attitude to the language and its use. This could be especially

important for heritage school and mainstream school educators as

well as parents. The results could indicate that one of the main roles

of a teacher in a heritage language classroom is to foster a positive

attitude toward the language and its acquisition. Therefore, the

main focus should be on providing engaging materials and creating

a positive and stimulating learning environment. Conversely,

asking students to be seated at desks for hours with only a short

break, over focusing on accuracy, drilling explicit grammar rules, or

using course books for Polish children in Poland and thus focusing

on concepts relevant to that population but often less engaging for

children living abroad may be counterproductive. Participants in

this study overall report high enjoyment connected to speaking

Polish (Mean = 4.1, SD = 0.85) and pride in using the language

(Mean = 4.6, SD = 0.75) and this could explain their overall high

level of achievement.

As the perception of specific minority languages on an

individual level is closely connected to social attitudes, and

the hierarchical views of their perceived socioeconomic status

are quickly internalized by children, it is vital that mainstream

schools embrace diversity and help bilingual children construct

their bilingual identities by creating an environment where

their cultural and linguistic diversity is celebrated. This involves

raising awareness, welcoming heritage languages at school,

providing children access to materials in their HL and providing

opportunities where native cultures can be showcased. Similarly,

parents of bilinguals could help their children acquire their native

language by instilling a sense of pride in their heritage culture,

for example, by using HL in public instead of switching to SocL

to fit in. Switching to SocL when in public is a common strategy

used especially by parents who speak fluent SocL and whose native

language may be seen as lower in status. Such practices may

implicitly suggest to children that their HL is to be used at home

but not in public, which may lead to shame or embarrassment

connected to speaking the language outside home.

Q2: What role does input have in HL and SocL acquisition?

Exposure to English was negatively correlated with all Polish

linguistic measures with lexical diversity affected the most (r =

−0.34, p = 0.002) (a similar effect of input in SocL on vocabulary

in HL was observed by Rose et al., 2023), and had a strong

negative correlation withmotivation to learn Polish (r=−0.46, p=

<0.001). The effects of exposure to Polish on the English language,

however, did not show a similar pattern. Correlations were either

close to 0 or positive albeit weak and insignificant.

In parental interviews, a number of parents reported being

advised against speaking Polish with their children. Such advice was

often given by educators who worried that using HL could hamper

the development of SocL. The fact that exposure to Polish predicted

Polish fluency and lexical diversity in Polish but was not significant

to the development of any linguistic area in English and did not

correlate with any English proficiency measures suggests that the

use of heritage language does not slow down the acquisition of the

societal language but is crucial for the development of the heritage

language. Therefore, parents of bilingual children and educators

should not discourage the use of HL.

Interestingly, Paradis et al. (2020) found that language use at

home and richness accounted for more variance in SocL than

the HL but the participants in their study were school age Syrian

refugees, who had just arrived in Canada (mean family residency

was 23 months). The difference between the results reported by

Paradis and colleagues, and the present study could be explained

by the critical mass hypothesis, which postulates that language

acquisition involves reaching a “critical mass” of data exposure.

Once a child has enough data (exposure to both languages), they

can identify the underlying grammatical patterns and catch up to

their peers, regardless of any initial disadvantage. This suggests

that language acquisition is not just about early exposure, but also

about accumulating enough data to draw generalizations about

the language. As the in the present study the average time of

residency in the UK was 7 years, the children are more likely to

have accumulated the critical mass of exposure that allows them

to generalize rules and form constructions than the Syrian sample.

Gathercole (2002), who studied the acquisition of that-trace in

Spanish-English bilinguals reports that irrespectively of an early

advantage in a given language, by grade 5 differences in the extent to

which the structure has been acquired between the groups studied

either disappeared or were negligible. This, indeed, shows that the

relationship between input and HL/SocL achievement is not linear.

However, as heritage speakers tend to receive much more exposure

in their SocL throughout their life, they will inevitably reach a

critical mass in the language of the country they reside in, and as

early language practices in families are likely to persist later, parents

should not be encouraged to speak the SocL to their children even at

the very beginning of the SocL acquisition process. This is because

the use of SocL at home is bound to have a negative influence

on the children’s heritage language development (e.g., Rose et al.,

2023).

The findings would suggest that the amount of exposure

participants received in English is not only sufficient to generalize

rules, but it is also more than sufficient for the development of

the language and acquire a level comparable to that of children

receiving 100% of their input in English (see Grose-Hodge et al.,

2024). Reducing input in Polish, on the other hand, results in

lower achievement. This has been observed in other studies (e.g.,

Rose et al., 2023), and was usually explained by “reduced exposure

to HL” but it is somewhat surprising to observe here given their

average cumulative exposure to the languages (6.13 years to Polish

and only 2.7 years to English). This could possibly emphasize

the role of current exposure but in this particular group, average

current exposure to Polish and English were divided equally

(49% and 51% respectively). Another explanation, thus, could be
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related to the quality of input. The main difference relating to

this factor was that the children were exposed to Polish mainly

at home, while English was acquired mainly at school. During

later language acquisition reading and expository conversations

are the main source of new vocabulary and exposure to more

complex structures (Nippold, 2004), therefore, the results could

be indicative of the role schooling plays in the acquisition of

language for this age group, which is supported by previous

findings, which emphasize the role of input received at school

in the acquisition of SocL (e.g., Golberg et al., 2008; De Cat,

2020).

The interesting question that arises here is why is it that

more exposure to English does not seem to result in better

achievement in this sample. This finding could be interpreted in

context of research in the field of language and social disadvantage,

where it is evident that children from lower socioeconomic

backgrounds receive less input, catch up during the year but

the gap in their linguistic achievement then widens during

holidays (van der Kleij et al., 2023), which is indicative of

the role input received at school plays in language acquisition.

However, interestingly enough, bilingual children, whose input

is divided between two languages, receive enough exposure to

develop SocL to close the academic achievement gap which

could be observed in children who enter a SocL education

system with no/little prior knowledge of the language. Studies

analyzing English as an Additional Language (EAL) student

achievement in the UK (e.g., Demie and Strand, 2005; Demie,

2017; Strand and Demie, 2006) have consistently found that

while they may initially lag behind, they often outperform their

monolingual peers in national tests at the end of primary and

secondary school.

This could suggest that the differences between linguistic

achievement between children from different socioeconomic

backgrounds could stem either from the quality of input they

receive at home or from factors other than linguistic, e.g.,

parental encouragement. Participants in this study all attended a

community Saturday school, which would suggest their families

were committed to their education and facilitating their learning.

Another non-linguistic factor could be socioemotional. Soto-

Corominas et al. (2020) observed that in their studied population

of school age Arabic refugees, hyperactivity and emotional

problem behaviors predicted lower achievement in both HL and

SocL. Children from lower SES families may also experience

more challenges than those from homes with higher SES,

therefore this factor could also account for some variation

in socially disadvantaged monolingual and bilingual children.

This supports the need to look into individual differences in

bilingual acquisition.

Finally, as all linguistic measures were positively correlated

across languages (receptive grammar r= 0.399, p< 0.001; syntactic

complexity r= 0.49, p < 0.001; lexical diversity r= 0.233, p= 0.04;

fluency r = 0.235, p = 0.038), which is consistent with correlations

reported in other studies (e.g., Papastergiou and Sanoudaki,

2021; Pham, 2016; but cf. Simon-Cereijido and Gutiérrez-Clellen,

2009). It is possible that the learning of HL facilitates the

development of SocL either through raising linguistic awareness,

transfer or boosting cognitive skills. This could, therefore,

provide further support to the Interdependence Hypothesis

(Cummins, 1979), which posits that underlying proficiencies,

such as abstract thinking, problem-solving, and metalinguistic

awareness, are shared by both languages, which have access to

the same cognitive store (see Blom et al., 2021 for more evidence

in support of the Interdependence Hypothesis in HL school

age population).

Q3: What role does aptitude have in HL and SocL acquisition?

We found robust effects of language aptitude on the

development of the SocL. This factor predicted receptive grammar,

syntactic complexity and fluency in English with the strongest effect

on receptive grammar. It is well evidenced that language aptitude

predicts the achievement in a foreign language in instructional

settings but in this study, the distinction between first and second

language is not always clear as the vast majority (85%) were

either born in the UK or arrived in the 1st year of their life.

Additionally, all participants acquired English in a naturalistic

setting, therefore, the results put into question the Fundamental

Difference hypothesis (Bley-Vroman, 1989), which assumes that

during language acquisition, children rely on implicit learning or

domain-specific mechanisms, while adults make use of domain-

general cognitive abilities and explicit learning. If this were the case,

eMLAT should not be predictive of achievement in children who

started learning the language early in childhood in a naturalistic

setting. More interestingly, language aptitude was a significant

factor that predicted achievement not only in English but also in

Polish (HL or L1). Its predictive power was not as strong in Polish

but the correlation (r = 0.38, p < 0.001) with receptive grammar

measured by TROG was still similar to that found previously in L2

in adults (see Li, 2015 for a meta-analysis of effects of aptitude on

second language attainment).

One explanation why aptitude predicted TROG results in

English better than in Polish could simply be that eMLAT was

administered in English, and therefore, tested the ability to see

grammatical patterns in the English language. An alternative

explanation could be that language aptitude is crucial when

there is less exposure. When input is reduced, there are fewer

exemplars to generalize from, therefore, the ability to notice and

remember patterns would allow to form constructions quicker

even when an individual might have less experience of them.

Our participants on average had only 2.7 years of cumulative

exposure to English compared to 6.13 years to Polish. It is possible

that we tested them when those with lower language aptitude

were still generalizing syntactic rules while those with higher

aptitude have had enough input to generalize already. This could

suggest that language aptitude or the ability to notice patterns

and generalize from them could be crucial when there is less

input available.

5 Conclusion

This study has demonstrated that strong motivation to speak

Polish (HL) does not hamper the development of English (SocL)

but is a significant predictor of syntactic complexity in Polish.

It also suggests that the speakers’ perception of HL as well as

enjoyment derived from speaking it may be the most important
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motivational factors for this population, which has implications

for HL classroom instruction. The results also show that while

cumulative exposure does not predict linguistic outcomes in

English, it is the best predictor of both fluency and lexical

diversity in Polish. This could highlight the role of input quality

and schooling in bilingual acquisition. Finally, language aptitude

has been shown to be a significant predictor of achievement in

both languages, which has important implications for theories of

language acquisition.
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Appendix

TABLE A1 Descriptive statistics for all measures and variables used to derive composite measures.

Language Measure Pre-processed data
Mean (sd)∗

Raw
DataMean

(sd)

Raw Data
Range

Age 0.37 (0.25) 9.15 (1.28) 7.3–12.3

Aptitude 0.56 (0.30) 15.29 (6.99) 2–26

Polish Motivation 0.51 (0.20) 29.9 (3.95) 19–40

Exposure 0.56 (0.23) - -

Current Exposure (%) 0.49 (0.13) 0.21–0.75

Cumulative Exposure (years) 6.13 (1.81) 2.1–8.9

Fluency 0.39 (0.17) - -

Speech Rates 2.21 (0.47) 0.96–3.65

Mean Length of Run 12.17 (3.56) 5.92–25.88

Syntactic Complexity 0.39 (0.18) - -

Mean Length of T-Unit 5.53 (0.78) 3.8–8.15

Subordination Index 1.17 (0.09) 1–1.45

Lexical Diversity 0.66 (0.19) 0.53 (0.06) 0.33–0.63

Receptive Grammar 0.68 (0.18) 70.8 (5.15) 51–80

English Exposure 0.38 (0.22) - -

Current Exposure (%) 0.51 (0.13) 0.25–0.79

Cumulative Exposure (years) 2.7 (1.67) 0.8–8

Fluency 0.44 (0.16) - -

Speech Rates 2.38 (0.40) 1.21–3.24

Mean Length of Run 13.36 (4.04) 5.22–31.53

Syntactic Complexity 0.33 (0.16) - -

Mean Length of T-Unit 8.33 (1.27) 5.36–13.16

Subordination Index 1.24 (0.15) 1–1.82

Lexical Diversity 0.31 (0.19) 26.29 (6.61) 14.84–52.83

Receptive Grammar 0.64 (0.23) 70.63 (5.45) 56–79
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