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Abstract

Purpose: Verbal fluency (VF) tasks are an efficient tool for exploring lexical retrieval. Attriters
generally produce fewer words in semantic categories than monolinguals, but the processes
underlying attriters’ lexical retrieval remain unclear. Phonemic tasks are scarcely applied in
language attrition studies. We aim to identify processes underlying attriters’ phonemic verbal
fluency (PVF) and semantic verbal fluency (SVF) performance by extending the analysis beyond
total scores in the first (LI) and second (L2) language.

Design: We modeled total scores and temporal aspects of task performance in LI and L2 for
the attriters, with LI use and length of residence (LoR) as predictors. We analyzed the number
and types of errors between languages and compared LI task performance with a matched
monolingual group.

Data and analysis: Attriters’ (N=38) phonemic and semantic task performance in LI (Finnish)
and L2 (English) were modeled, and results were contrasted to a matched monolingual control
group (N=50).

Findings: Attriters demonstrated strong proficiency in LI and similar lexical retrieval processes
in LI and L2 after 20years of immersive L2 exposure. Frequent LI use supported overall
performance but slowed performance down in both languages. Compared with monolinguals,
attriters show a disadvantage in SVF, but not due to slower initiation. Instead, attriters rely more
on rapid LI retrieval than monolinguals.

Originality: Prior research on VF tasks in language attrition populations has mainly focused
on SVF total scores in LI. Our investigation explores underlying mechanisms of LI and L2 task
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performance in PVF and SVF within a language attrition population and contrasts L| performance
to a matched monolingual group performance.

Implications: This study demonstrates the importance of investigating L2 alongside L | in language
attrition studies for a holistic approach to language processing strategies. Our findings enhance
understanding of the processes underlying VF task performance, emphasizing the significance of
VF task early-stage performance.

Keywords
Language attrition, verbal fluency task, bilingualism, semantic verbal fluency, phonemic verbal
fluency

Introduction

Within the broad field of bilingualism, the gradual, non-pathological change in the native language
(L1) due to reduced use and exposure is referred to as L1 language attrition (Schmid, 2011b;
Schmid & Kopke, 2017). Language attrition is a complex phenomenon that affects all aspects of
language and communication. It can be observed as a series of subtle but consistent changes in L1
that are not always directly observable in language performance. L1 attrition primarily occurs dur-
ing online processing and may lead to reduced fluency, speaker insecurities, reduced accuracy, and
overall simplification in L1 use, as well as interference from L2 (e.g., the integration of L2 ele-
ments into L1) (Jarvis, 2019, Chapter 21, pp. 241-245; Schmid, 2011b; Schmid & Ké&pke, 2009).
The most investigated domain for language attrition is the lexicon. Fluency and fluency-related
phenomena are studied by measuring speech rate, hesitations, filled pauses, repetitions, and self-
repairs in free speech. Verbal fluency (VF) tasks are often used for a more controlled approach to
lexical fluency (Jarvis, 2019, Chapter 21, pp. 248-249; Schmid & Kopke, 2009). Observed changes
in online task performance are not necessarily representations of systematic grammatical restruc-
turing, erosion, or loss of language competence (Sharwood Smith, 2019, Chapter 8, p. 85).
However, language attriters tend to apply categorical rules or features with optionality and exhibit
greater variation in their L1 performance than monolinguals (Schmid & Cherciov, 2019, Chapter
23, p. 267; Schmid & Dusseldorp, 2010). For a comprehensive overview of language attrition studies
and findings, see Schmid and Kopke (2019, pp. 509-541).

Building on previous language attrition research, this study examines the L1 of immigrants
who share a language history characterized by late sequential bilingualism, immersion in an L2
environment, and minimal exposure to their native L1 over an extended period (Schmid, 2011b,
2019; Schmid & Jarvis, 2014; Schmid & Kopke, 2017). In this study, we refer to participants who
are late sequential bilinguals fully immersed in their second language as “attriters” to differentiate
them from other bilingual groups (the term bilingualism is used for the sake of brevity while
encompassing multilingualism). We use the more general term “bilinguals” to include individuals
with various language backgrounds and sociolinguistic contexts. Nonetheless, we acknowledge
the controversy of using the term attriter to refer to a participant group for which evidence of attri-
tion has not been detected (Kasparian & Steinhauer, 2017; Schmid & Kopke, 2017).

Many language attrition studies focus on L1 performance and compare performance between
monolingual speakers and L1 attriters (Schmid, 2019; Schmid & Dusseldorp, 2010; Schmid &
Yilmaz, 2018). It is widely recognized that languages in the bilingual brain interact continuously
in a bidirectional process, altering the cognitive and neural dynamics of both languages and
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resulting in shifts in individual language dominance patterns over time (Grosjean, 2013; Gurunandan
et al., 2023; Laine & Lehtonen, 2018; Linck & Kroll, 2019, Chapter 9, p. 97; Treffers-Daller,
2019). These shifts are influenced by sociolinguistic parameters such as language exposure and use
and can, to some extent, be observed in language performance (Treffers-Daller, 2019; Yilmaz,
2019). The language history of language attrition populations typically involves a rapid decline in
L1 input coupled with full immersion in L2 upon immigration. Previous studies show that within
language attrition populations, some attriters perform at native levels, while others exhibit notice-
able changes in L1 performance (Schmid & Yilmaz, 2018). Examining L2 performance alongside
L1 can provide insights into individual factors contributing to L1 attrition or retention, as well as
L2 acquisition (Bylund & Ramirez-Galan, 2016; Gurunandan et al., 2023; Laine & Lehtonen,
2018; Runnqvist & Costa, 2012; Schmid & Kdopke, 2017; Schmid & Yilmaz, 2018).

To investigate the impact of attriters’ shared language history on task performance, many lan-
guage attrition studies investigate the influence of two variables: length of residence (LoR, i.e.,
time deprived of native L1 exposure and extensive exposure to L2) and the frequency of L1 use in
daily life. It has been shown that LoR predicts task performance when the minimum LoR is less
than 10years, with the effect stabilizing after this period (Opitz, 2011; Schmid, 2011a, 2019). This
stabilization has been partially attributed to the initial years of immersion which typically coincide
with a period of rapid L2 learning in an immersive environment (Linck & Kroll, 2019, Chapter 9,
p- 95). However, while the added prevalence of L2 partly triggers L1 attrition, it is not directly
linked to L2 acquisition or level of L2 proficiency (Yilmaz, 2019, Chapter 26, p. 307). Unfortunately,
we are not aware of language attrition studies that directly investigate the impact of LoR on L2
performance.

The frequency of L1 use has not been found to systematically impact L1 performance (for an
overview, see Schmid, 2019, Chapter 25, pp. 294-295). However, L1 use in different life domains
can have different implications for changes in L1 performance. On one hand, frequent use of L1 in
a professional setting has been found to have a positive impact on low-frequency word retrieval
(Yilmaz & Schmid, 2012), verbal fluency, general proficiency (c-test), grammaticality judgment
task, and lexical diversity (Schmid & Dusseldorp, 2010). On the other hand, frequent L1 use in
informal interactions with peers (attriters) has been associated with increased variability in the
phonemic domain (De Leeuw et al., 2010). Although LoR and frequent L1 use do not systemati-
cally predict attrition as separate variables (Schmid, 2019; Schmid & Dusseldorp, 2010; Schmid &
Yilmaz, 2018), it has been shown that the impact of LoR can become significant with very little L1
use (de Bot & Clyne, 1994).

Consequently, it has been suggested that attriters who have spent a long time in an L2 environ-
ment and use L1 less often exhibit signs of attrition at an individual level. In contrast, speakers who
have spent extended time in an L2 environment and who use L1 frequently with peers reflect a
contact-induced language change in the community on a larger scale (Schmid, 2011a; Schmid &
Kopke, 2017). In the current study, we investigate the impact of LoR and frequency of L1 use on
verbal fluency task performance separately, as well as their interactions, to reliably include both
extralinguistic variables.

Verbal fluency tasks

VF tasks are widely applied across various populations and languages (Goral, 2004; Olabarrieta-
Landa et al., 2017). In a VF task, participants are given a criterion and asked to generate words
within a predetermined time frame (typically 60 seconds) (Strauss et al., 2006). The common VF
task types are phonemic (PVF) and semantic (SVF).
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In a PVF task, participants generate words starting with a specific letter or phoneme, and three
trials are typically included for reliable fluency assessment (Oberg & Ramirez, 2006; Strauss et al.,
2006; Tombaugh et al., 1999). In studies conducted in English, the letter combination /f/, /a/, and
/s/ is frequently used. The letters are initially selected based on their grouping as “easy letters”
(Borkowski et al., 1967; Ross, 2003; Strauss et al., 2006), and the frequent use of these letters in
the literature allows comparison to other datasets. For a more straightforward letter selection, a
language-specific “high-frequency dictionary approach” can be used. In this approach, letters are
selected based on their word-initial frequency in the target language, such as /k/, /a/, and /p/ in
Finnish (Lehtinen et al., 2021; Mardani et al., 2020; Oberg & Ramirez, 2006; Schmid, 2011a;
Tombaugh et al., 1999).

In SVF tasks, participants generate words within a specific semantic category. Unlike PVF
tasks, SVF tasks typically focus on one category. Combining data from semantic categories is
complex. As unique life experiences influence semantic memory organization, varied demographic
and cultural settings result in diverse category sizes and content between populations (e.g., “items
in a supermarket” can evoke varied semantic representations in different demographic groups)
(Abwender et al., 2001; Olabarrieta-Landa et al., 2017; Roberts & Le Dorze, 1997; Rosselli et al.,
2002; Strauss et al., 2006; Troyer, 2000). The category “animals” has been shown to be relatively
neutral regarding culture and language (e.g., Pekkala et al., 2009). The category is widely used in
linguistic- and clinical studies and in neuropsychological test batteries across languages (for an
overview, see Strauss et al., 2006).

PVF and SVF tasks are commonly used to study various aspects of bilingualism, such as lexical
access, vocabulary knowledge, dominance pattern of languages, the role of executive functions,
and cross-linguistic fluency strategies (Luo et al., 2010; Marsh et al., 2019; Patra et al., 2020;
Roberts & Le Dorze, 1997; Rosselli et al., 2002; Schmid & Kopke, 2009). PVF tasks engage stra-
tegic cognitive organization, initiation, inhibition, and maintenance of effort as participants con-
duct a non-routine search for words based on specific lexical representation (i.e., first letter)
without the support of the hierarchical organization of semantic memory (Barry et al., 2008; Santos
Nogueira et al., 2016; Strauss et al., 2006). In contrast, the SVF task requires a systematic lexical-
semantic search—a relatively automatic process that resembles the everyday use of language (e.g.,
generating a shopping list). SVF task performance mainly relies on semantic categorization, hier-
archical mental lexicon, and memory organization (Luo et al., 2010; Patra et al., 2020; Strauss
et al., 20006).

This study in the context of existing literature

VF task performance is typically evaluated by the total number of correct responses (Strauss et al.,
20006). A growing body of cross-disciplinary research aims to enhance the analytical power of VF
tasks through more detailed data analyses (e.g., Becker & de Salles, 2016; Thiele et al., 2016).
Based on these studies, Lehtinen et al. (2021) generated guidelines for a systematic approach to VF
task administration and analysis, including scoring and calculating total scores, error analysis,
investigating temporal parameters (e.g., words generated in 10-, 15-, or 30-second segments within
the total time), and exploring clustering and switching strategies. In this study, we analyze total
scores, errors, and temporal parameters in PVF and SVF performance in a Finnish-English lan-
guage attrition population following these guidelines. Next, we will briefly review previous litera-
ture on VF task analysis in bilingual contexts before describing the present study in detail.

Total scores. PVF task performance measured by total score has been found to vary from a compa-
rable performance between mono- and bilinguals (Rosselli et al., 2000, 2002; Soltani et al., 2021)
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to bilinguals performing better than monolinguals (Patra et al., 2020). Similar PVF performance
between mono- and bilinguals has been interpreted as less language interference in PVF compared
with SVF (Rosselli et al., 2000, 2002). Stronger PVF performance has been linked to superior
executive functions related to inhibiting language interference while switching between languages
(Ljunberg et al., 2013; Luo et al., 2010; Marsh et al., 2019; Patra et al., 2020; Sandoval et al.,
2010). However, PVF tasks are scarcely applied in language attrition studies (Jarvis, 2019, Chapter
21, p. 249; Schmid & Kopke, 2009).

In SVF tasks, bilingual populations consistently generate fewer words than monolinguals. This
disadvantage in total scores has been attributed to language interference, weaker connections
between lexical representations, or smaller vocabulary (Gollan et al., 2002; Rosselli et al., 2000;
Sandoval et al., 2010; Schmid & Kd&pke, 2017; Soltani et al., 2021; Yilmaz & Schmid, 2018).
Studies on language attrition populations line up with these findings, with attriters performing
more poorly than monolinguals in SVF, though often with a relatively small effect size (e.g.,
Badstiibner, 2011; Dostert, 2009; Opitz, 2011; Schmid & Dusseldorp, 2010; Schmid & Jarvis,
2014; Schmid & Keijzer, 2009; Schmid & Kopke, 2009). It has been shown that SVF total scores
have limited predictive power in profiling individual speakers as attriters or monolinguals, and
total scores are largely unrelated to LoR frequency of L1 use (Schmid, 2011a; Schmid & Jarvis,
2014; Schmid & Kopke, 2009). Therefore, a more comprehensive approach to VF data analyses
is called for.

Errors. Errors are a part of VF task performance in all populations (Crowe, 1998; Sandoval et al.,
2010). In bilingual environments, language intrusions are of particular interest (Gollan et al.,
2002) as cross-language intrusions are directly connected to language interference (Gollan et al.,
2011). Their presence can also indicate language dominance with more frequent language intru-
sion errors generated in the non-dominant language (Sandoval et al., 2010). In a language attrition
population, Badstiibner (2011) found that attriters generated more errors than monolinguals in
SVF and described these errors as direct L2 intrusions and incorrect lexical items (such as partial
recall of an L1 word). They detected no significant difference in the number of errors between the
groups in PVF.

Temporal parameters. Analyzing the temporal parameters of VF tasks involves calculating the
number of correct words produced within shorter time segments of the total time (e.g., four 15-sec-
ond time segments within the 60seconds). Typically, most words are generated in the early seg-
ments of the task across all populations. Approximately half of the words are produced in the first
15 seconds, facilitated by a semi-automatic rapid retrieval process that relies on semantic memory.
As time progresses, a more effortful retrieval strategy is employed, engaging strategic executive
processes, such as monitoring performance to avoid repetitions. This results in slower word-find-
ing with fewer and more infrequent words (Fernaeus et al., 2008; Lehtinen et al., 2021; Sandoval
et al., 2010; Venegas & Mansur, 2011). Thus, group differences in the early segments of the task
suggest variations in language knowledge and lexical retrieval, while differences in later segments
indicate discrepancies in executive control (Fernaeus & Almkvist, 1998; Fernaeus et al., 2008;
Gurunandan et al., 2023; Luo et al., 2010).

Studies have consistently shown that bilinguals generate fewer words than monolinguals during
the initial stages of a VF task, but the difference between the groups tends to diminish as the trial
progresses (Luo et al., 2010; Sandoval et al., 2010). This pattern is interpreted to reflect more lan-
guage interference in the early stages of the task, where bilinguals may produce high-frequency
words they know in both languages (e.g., “cat”) rather than low-frequency words they may only
know in one language (e.g., “bobcat”) (Luo et al., 2010; Sandoval et al., 2010). Interestingly,
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similar neural activation patterns have been observed during L1 and L2 performance, suggesting a
common bilingual effect in both languages (Gurunandan et al., 2023). Regarding language attrition
studies, attriters have been shown to retrieve words more slowly than monolinguals in L1 SVF
(Jarvis, 2019, Chapter 21, p. 243; Schmid & Jarvis, 2014; Schmid & Kopke, 2009). This finding
has been linked to an increased load of inhibiting L2 competitors (Schmid & Jarvis, 2014; Yilmaz
& Schmid, 2018) consistent with previous studies on bilingual VF performance (Gollan et al.,
2011; Luo et al., 2010; Sandoval et al., 2010). However, highly automatic language skills are con-
sidered to be more resistant to language attrition (Goral, 2004; Segalowitz, 1991).

The present study

In the present study, we examine the processes that affect and potentially hinder optimal perfor-
mance in L1 and L2 PVF and SVF tasks among a group of L1 language attriters who self-report as
balanced bilinguals with a slight preference for L2. We conduct a systematic analysis for total
scores, errors, and temporal parameters guided by the methodology proposed by Lehtinen et al.
(2021). We also investigate how the LoR and frequency of L1 use affect task performance in both
L1 and L2. To detect differences between attriters and monolingual speakers, we compare the L1
performance of attriters with a matched L1 monolingual group previously studied by Lehtinen
et al. (2021).

Research questions

The research questions and hypotheses for the current study are as follows:

1. How do language attriters perform in PVF and SVF tasks for their first (L1) and second
(L2) languages, and to what extent do LoR and frequency of L1 use affect their perfor-
mance on the measures listed below?

2. How is the performance of language attriters in PVF and SVF tasks in their first language
(L1) compared with that of a matched monolingual group across the measures listed below?

Measures:

a. Total scores
Errors: number, frequency, and distribution of error types

c. Temporal parameters: performance change during the task (measured as the number of
words generated in four 15 seconds segments)

d. Ability to generate words rapidly in the early stages of the task (measured as the proportion
of words generated within the initial 15-second interval of a task relative to the overall
word count)

We will be referring to the different aspects of these research questions by referencing their numbers
(RQ1 and RQ2) and letters (a, b, c, d) to specify which aspects of the data analysis is relevant.

Hypotheses

As stated above, while both, PVF and SVF task types engage a wide array of cognitive skills, PVF
tasks emphasize executive skills, and SVF tasks rely more on semantic categorization, hierarchical
mental lexicon, and memory organization. Based on literature, we expect more variation in the
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processes required for SVF than PVF in our population, i.e., we expect differences between lan-
guages and groups to be more pronounced in SVF than in PVF. For RQ1, we anticipate that attriters
will show comparable L1 and L2 performance or stronger performance in their self-reported domi-
nant language (L2) in total scores. We predict shorter LoR and more frequent L1 use will positively
affect L1 total scores in PVF and SVF but that these variables will not be strong predictors of
performance independently. As participants are healthy, neurotypical adults, we anticipate minimal
errors across languages. We hypothesize that attriters will produce more cross-language intrusion
errors in their self-reported less dominant language (L1) and that a longer LoR and less frequent
L1 use will result in an increased number of errors in L1 but not L2. Regarding temporal parame-
ters, we hypothesize a similar performance profile across languages, and that attriters will more
successfully employ rapid retrieval strategies in their self-reported stronger language (L2), particu-
larly in SVF. We also predict that a shorter LoR and more frequent L1 use will facilitate rapid
retrieval in L1 but that these variables will not be strong independent predictors of performance.

As for RQ2 on performance between attriters and monolinguals, we predict that attriters will
achieve lower total scores in SVF than monolinguals but demonstrate comparable performance in
PVF. We expect minimal errors overall, with a lower number of error-free trials in the attriter
group. We anticipate that attriters will retrieve words more slowly than monolinguals in the early
stages of the task, especially in SVF.

Method

Participants

Data from two healthy participant groups, attriters, and monolingual controls, were analyzed. The
University of Turku Ethics committee approved all experimental procedures, and all participants
provided informed consent before participating in the study. Exclusion criteria for both groups
included (history of) cardiovascular, neurological, psychiatric, developmental language or speech
disorders, toxic substance abuse, severe hearing loss, and age over 80 years.

Attriters

The attriter group (N=38) consisted of first-generation Finnish immigrants living in Northern
California. Participants were recruited through local Finnish groups and associations in Northern
California and through introductions from other participants.

The group’s age was M =60.90 (SD =8.42, range 45—79). Education was measured at two tiers:
no academic degree (n=16) and academic degree (n=22). All participants spoke Finnish as their
first language (L1) and English as their second language (L2). They had immigrated after puberty
(age at immigration M =26.68, SD=7.38, range 9-48) between 1948 and 1998. All participants
had migrated of their own volition as adults or as older children with their families. Participants
who arrived with their parents had chosen to stay in the United States as adults.

Participants had lived in an L2 environment for at least 20 years, and the majority had used L2 as
their primary professional language during this time (What has been the primary working language
in your work career? “Only English” 65.8% n =25, “both but mostly English” 26.3% n=10, “both,
equally” 5.3% n=2 “both, but mostly Finnish” 2.6%, n=1 “only Finnish” 0% n=0).

At the time of the interview, all attriters identified themselves as bilinguals (Do you see yourself
as bilingual? “no” n=0, “yes” n=38). The majority reported that their language balance had
shifted while living in the United States (Has the balance between your Finnish and English
changed during the time you have lived in the USA? “no” 13.5% n=35, “yes” 86.5%, n=32).
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Most attriters reported that they had experienced a decline in their L1 proficiency (L1) (Do you
think your Finnish language proficiency has changed since you moved to the USA? “Yes, I think it
has become worse” 84.2% n=32, “no” 13.2% n=5, “yes, I think it has become better” 2.6%
n=1). In terms of proficiency, the majority perceived their proficiency in L1 and L2 as equal (Do
you feel that you are equally proficient in Finnish and English? “No, more proficient in English”
27%, n=10, “yes” 48.6%, n=18, “no, more proficient in Finnish” 24.3%, n=9). Most attriters
were equally comfortable in speaking L1 and L2 with a higher number of attriters indicating that
they felt more comfortable in speaking L2 than L1 (Do you feel more comfortable speaking Finnish
or English? “English” 26.3% n=10, “Finnish,” 5.3% n=2, “no preference” 68.4% n=26).

When asked about language dominance, attriters reported the following distribution on a 5-point
Likert scale (Language dominance [i.e., the language you are “best” at]? “1. English” 31.6%
n=12, “2. mostly English” 13.2% n=35, 3. both Finnish and English 23.7% n=9, 4. mostly Finnish
21.1% n=8, “S. Finnish” 10.5% n=4). This suggests that, on average, the perceived dominance in
the attriter group was balanced bilingualism with a slight preference for English (L2) (M =2.66
[SD =1.40, range 1-5]).

Monolingual group

The monolingual group (N=>50) consisted of Finnish speakers who had always lived in Finland and
used Finnish as their only language in their everyday life. Data from the monolingual group for a
similar analysis were published previously (Lehtinen et al., 2021) and are referenced here for
group comparison. The group’s average age was M =62.58 (SD="7.59, range 49—-79). All partici-
pants identified as monolinguals, but due to language policy in Finland, all individuals were
exposed to at least one foreign language in a school setting at a young age. In addition, passive
exposure to foreign languages, notably Swedish and English, through media is assumed to be sub-
stantial in Finland, as television and movies are typically presented in their original language with
Finnish subtitles.

Matched demographics

Monolingual participants were recruited to correspond to the age, education, and gender distribu-
tion of the attriter group to minimize demographic variables’ potential effect. Statistical analyses
verified no significant differences between the groups for age (attriters M=60.90, monolinguals
M=62.60) z=—-0.97, p=.332, education, y(1) =0.49, p=.27, or gender, y (1) =0.43, p=.51.

Data

Data were extracted from a larger dataset consisting of five verbal fluency tasks (L1, L2), a WUG-
task (Crystal, 2015) (L1), speech samples elicited via a film retelling task (L1, L2), and free speech
samples (L1). In this study, we focused on the participants’ performance in four VF tasks in L1 and
L2: three phonemic categories in L1 (Finnish, /k/, /a/, /p/) and L2 (English, /f/, /a/, /s/) and one
concrete semantic category, “animals”.

Background information was collected via the Language Attrition Test Battery Sociolinguistic
Questionnaire (SQ), introduced and discussed in detail in Schmid (2011b), Schmid and Cherciov
(2019, Chapter 23, pp. 267-276), and Schmid and Dusseldorp (2010), and available in multiple
languages on www.languageattrition.org. The first author translated the SQ into Finnish
(Supplemental Appendix A). An abridged questionnaire for the control group was used to verify
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language use in daily life (Supplemental Appendix B). Participants were given the option to fill out
the questionnaire before or during the session.

All tasks were completed in a quiet environment (such as participants’ home or clinical setting)
in one sitting in Northern CA, USA for attriters, and Finland for the control group. Tasks were
completed in L1 and L2 within a single session. All tasks were completed in one language and after
a short break in the other. The order of languages was randomized, and participants were aware that
the interlocutor was bilingual. Tasks were presented in randomized order within each language,
with VF tasks presented in the following order: concrete category “animals,” (abstract category
“emotions”), phonemes “/k/, /a/, /p/” for L1 and “/f/, /a/, /s/”* for L2.

This study focuses on three phonemic and one semantic VF tasks. For the phonemic task in
L1, we followed the high-frequency dictionary approach (Lehtinen et al., 2021; Mardani et al.,
2020; Oberg & Ramirez, 2006; Schmid, 2011a) selecting the two most frequent word-initial
consonants of Finnish /k/ (15242 words) and /p/ (10640 words) and the most frequent word-
initial vowel /a/ (4361 words) (Kielitoimiston sanakirja, 2021; Leskinen, 1989). For L2
(English), we selected phonemes /f/ (6939 words), /a/ (10360 words), and /s/ (19236 words)
(Merriam-Webster, n.d.) based on their frequent use in literature (e.g., Strauss et al., 2006). For
the SVF, task we included one semantic category, the culturally and linguistically relatively
neutral, concrete category, “animals” (e.g., Pekkala et al., 2009), to limit the complexity of
semantic analysis. The administration of the five VF tasks typically lasted for 5-10 minutes; the
whole session was completed within 2 hours.

As extralinguistic variables, we examined the LoR in the L2 dominant environment in years
(M =34.24years, SD=10.83, range 20-70) and frequency of L1 use. For frequency of L1 use, we
asked the participants to estimate their language use on a 5-point Likert scale, with the majority
reporting weekly use of L1 (How often do you speak Finnish? “rarely” n=1, “few times a year”
n=1, “monthly” n="1, “weekly” n=22, “daily” n=7T). We aimed to investigate L1 use for differ-
ent domains, especially leisure versus professional use. However, only three participants reported
using L1 for work regularly, making it unreliable to analyze the impact of professional use of L1.

Procedure

All VF tasks were administered and scored following the procedure outlined in Lehtinen et al.
(2021). Briefly, participants were asked to produce as many different words as possible in 60 sec-
onds following the given criteria, with the only restriction being for proper names. Responses were
transcribed, and acceptable words were calculated for total scores, with semantically distinctive
words calculated as separate items. Errors were excluded from the total score and classified into
four categories: repetitions, categorical errors, nonwords, and language intrusions. Utterances in
Finglish, a macaronic mixture of Finnish and English (e.g., pdntsit “pants” [standard Finnish
housut] see also Virtaranta, 1992), were scored as nonwords. Temporal parameters were analyzed
by calculating the number of acceptable words in four 15-second segments (i.e., 0—15, 16-30,
31-45, and 46-60). An example of scored trials is shown in Supplemental Appendix C (L1 Table
1, L2 Table 2).

We utilized R software (R Core Team, 2019) for statistical modeling and data visualization with
packages dplyr (Wickham et al., 2019), Ime4 (Bates et al., 2015), sjPlot (Liidecke, 2018), ggplot2
(Wickham, 2016), arsenal, and ggeffects (Liidecke, 2018). The analysis script is available at https://
osf.io/fue3k/?view_only=6b6762{07e¢2243d6b8548c0992dce9f1. Continuous predictors used as
predictors were scaled and centered to sample means in all models.

To address RQ1.a. on overall performance in the attriters group, we used a linear mixed-effects
model to examine total scores as a function of task language (L1/L2), task type (PVF/SVF), LoR,
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and frequency of L1 use and their interactions. We included participant intercept and slope for task
language as a random factor to account for individual differences in proficiency between Finnish
and English. We selected predictors for the final model using a model comparison with Bayesian
information criterion (BIC) values, choosing the simplest model when the two models did not dif-
fer significantly in BIC. To address RQ1b on the number of errors between L1 and L2, we used the
Wilcoxon Rank-Sum Test. Due to the limited number of errors in the dataset, we excluded the
impact of extralinguistic variables on errors from the analysis. To answer RQ1c on temporal pat-
terns, we fitted a model to examine the attriters’ performance changes over time during the 60 sec-
onds. The model considered the number of correct words generated during 15-second time intervals
and included task language, time sequence (015, 16-30, 31-45, or 46—60), task type, LoR, and L1
use as predictors. Participant intercept with a slope for task type was used as a random factor to
account for individual-level differences. To analyze the ability to generate words rapidly in the
early stages of the task (RQ1d), we modeled the ratio of correct words generated in the first seg-
ment to the total score. We used task language (L1/L2), LoR, and L1 use as predictors, and included
participant intercept with a slope for task language as a random factor.

For RQ2a on the overall performance between attriter and monolingual groups, we used a
linear mixed-effects model to model total scores as a function of task type (PVF/SVF) and partici-
pant group. Participant intercept with a slope for task type was included as a random factor to
account for individual-level variation. The number of errors between groups in L1 (RQ2b) was
analyzed using the Wilcoxon Rank-Sum Test. For group comparisons between temporal perfor-
mance profiles between attriters and monolinguals (RQ2c), we fitted a model to investigate per-
formance changes during the task, with the number of correct words generated during 15-second
intervals as the outcome variable, and participant group, time sequence, and task type as predic-
tors. We used the same model selection procedure as previously described. To compare the ability
to generate words rapidly in the early stages of the task between attriters and monolinguals
(RQ2d), we modeled the ratio of correct words generated in the first segment to the total score as
the outcome variable, with task type and participant group as predictors, and included participant
intercept with a slope for task type as a random factor. The model selection followed the proce-
dure described earlier.

Results

For brevity, we have presented descriptive statistics and complete model summaries in Supplemental
Appendix C, with statistics for key findings summarized in the following.

Research question |

Our first research question was: How do language attriters perform in PVF and SVF tasks for their
first (L1) and second (L2) languages, and to what extent do LoR and frequency of L1 use affect
performance?

Total scores. To analyze total scores in VF tasks, the model selection procedure based on BIC val-
ues (L1 use, LoR, or both, combined with task language and fluency type) suggested the model
with L1 use but no LoR as the best fit for the data (Supplemental Appendix C, Table 3 and Model
Summary 1). Our analysis showed statistically significant main effects of task language, fluency
type, and L1 use, indicating that more words were generated in L1 than in L2 and in semantic
compared with phonemic tasks. Frequent L1 use was associated with better overall performance in
the tasks across fluency types and task languages (1.46, 95% CI=[0.36, 2.55], t=2.62, p =.009).
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We found no significant interactions between L1 use and task type and/or task languages. VF per-
formance for attriters in L1 and L2 is visualized in Figure 1.

PVF SVF

254

204

L2

Number of Correct Words
N

1.0 -0.5 0.0 05 1.0 -1.0 05 0.0 0.5 1.0
L1 Use (centered)

Figure |. Predicted values of number of correct words in the attriter group in one semantic and three
phonemic tasks (Combined) in L1 and L2 with frequency of LI use as a predictor.

The number of errors, frequency, and distribution of error types. Table 1 presents the descriptive
statistics for errors in L1 and L2 for the attriter group. Overall, the number of errors was minimal,
which led us to exclude the impact of extralinguistic variables on errors from our analysis.

Table I. Number of attriters who generate errors, total number of errors, and distribution of error
types in one semantic and three phonemic verbal fluency tasks in LI and L2.

Errors LI L2
k! lal Ip/ /animals/  /f/ lal s /animals/
n with errors 27 (71%) 22 (58%) 26 (68%) 15(39%) 22 (59%) 25 (68%) 17 (46%) 17 (46%)
Total nr. of errors 43 40 48 27 41 36 20 26
Mean 1.13 1.05 1.26 0.71 .11 0.97 0.54 0.70
SD 1.14 1.21 1.25 1.27 1.26 0.96 0.73 1.02
Range 0-5 04 04 0-6 04 0-3 0-3 04
Error type
Repetition 21 (49%) 27 (68%) 34 (71%) 18 (66%) 26 (63%) 16 (44%) 10 (50%) 18 (69%)
Categorical 12 (28%) 12 (30%) 5(10%) 5(19%) 10 (24%) 15 (42%) 7 (35%) 6 (23%)
Nonword 10 (23%) | (3%) 9(19%) 0(0%) 4(10%) 4(11%) 2(10%) 0 (0%)
Intrusion 0 (0%) 0 (0%) 0 (0%) 4 (15%) 1 (2%) 1 (3%) I (5%) 2 (9%)

Note. LIN=38; L2N=37.
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As expected, the most common error type was repetition. There was no significant difference in the
number of errors between L1 and L2 in PVF (W=5573, p=.1007) or SVF (W=731, p=.741) in
the attriters group.

Performance change during the task. To examine the temporal profile and its association with task
attributes (SVF /PVF and L1/ L2), we employed a model to predict the total number of acceptable
words produced during four 15-second time windows, with L1 use and LoR as predictors. Using
the model comparison procedure described earlier, we determined that a model with L1 use but
without LoR was the most parsimonious (Supplemental Appendix C, Table 3 and Model Summary
2). The selected model showed that more words were generated at the beginning of the task than in
the later segments in both L1 and L2, with no significant difference between languages, as illus-
trated in Figure 2. As in RQla (Model Summary 1) a main effect of L1 use was detected. However,
there were no significant interactions between L1 use and temporal parameters, suggesting that the
observed pattern was similar across languages despite the L1 use frequency.

L1 L2

—— PVF
SVF

Correct Words Produced

24 1

T T T T T T T T
0-15 16-30 31-45 46-60 0-15 16-30 31-45 46-60

Time Segment (Seconds)

Figure 2. Predicted values of correct words in the four |5-second time segments in one semantic
and three phonemic verbal fluency tasks in the attriter group in L1 and L2. Error bars represent 95%
confidence intervals.

Ability to generate words rapidly in the early stages of the task. To further examine performance vari-
ation in the attriters group, we examined the quotient of acceptable words produced during the first
time segment in all tasks as a function of task language and L1 use (Supplemental Appendix C,
Model Summary 3). Our analysis revealed that attriters generated a smaller quotient in L1 (42%)
than in L2 (44%) during the first time segment, although the difference between languages was not
statistically significant. Moreover, our model showed that attriters who reported using L1 more
frequently in their everyday life produced a smaller quotient in both languages than those who
reported using L1 less frequently (—0.02, 95% CI=[—0.04, —0.01], t=—2.52, p =.012), illustrated
in Figure 3.
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0.50 4

0.454

Quotient of Words

0.40 4

L1 Use

Figure 3. Predicted values of the quotient of correct words in the first |5-second time segment in the
attriters group in LI and L2 (Combined) in all task types (combined) with frequency of LI use as predictor.

Research question 2

Our second research question was: How is the performance of language attriters in PVF and SVF
tasks in their first language (L1) compared with that of a matched monolingual group?

Total scores. For group comparison for overall performance measured in total scores, the results
indicated that monolinguals outperformed attriters in the L1 SVF task (3.65, 95% CI=[1.40, 5.91],
t=3.19, p=.002). The performance of both groups was similar in the PVF task (Supplemental
Appendix C, Tables 3 and 4, Model Summary 4). Results are shown in Figure 4.

28

264

»
®

N
N}

—— PVF
SVF

Number of Correct Words

o

Attriters Monolinguals

Figure 4. Comparison of predicted values of number of correct words in one semantic and three
phonemic verbal fluency tasks (Combined) in LI between the attriter and monolingual groups using
participant group as a predictor.
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The number of errors, frequency, and distribution of error types. For the monolingual group, results
published previously in Lehtinen et al. (2021) are referenced here. In the PVF task, approximately
half of the monolingual participants generated errors in all three trials (/k/ 44% [n=22]; /a/ 58%
[n=29]; /p/ 50% [n =25]). Compared with monolinguals, a higher percentage of attriters generated
errors in L1 PVF trials /k/ (71% [n=27]) and /p/ (68% [n=26]), and the percentage was similar in
trial /a/ (58% [n=22]). Attriters generated significantly more errors than monolinguals in PVF
(monolinguals Md =1, attriters Md=1, W=9937.5, p=.016). The most common error type was
repetitions across tasks in both groups, followed by nonword errors in the attriter group. In SVF
more attriters (39% [n=15]) than monolinguals (28% [n =14]) generated errors. While attriters
generated more errors than monolinguals numerically (27 vs. 20), this difference was not statisti-
cally significant (monolinguals Md =0, attriters Md =0, W=1062.5, p=.255).

Performance change during the task. To investigate the temporal patterns of task performance and
their relationship to task type in attriter and monolingual groups, we modeled the total number of
acceptable words as a function of the number of acceptable words generated during four 15-second
time segments (Supplemental Appendix C, Tables 3 and 4, Model Summary 5). Our analysis
showed no significant differences between the two groups in the distribution of words across the
four time segments, as demonstrated in Figure 5.

Attriters Monolinguals

—— PVF
SVF

Correct Words Produced

T T T T T T T T
0-15 16-30 31-45 46-60 0-15 16-30 31-45 46-60

Time Segment (Seconds)

Figure 5. Predicted values of words produced in the four 15-second time segments in one semantic and
three phonemic verbal fluency tasks in the attriter and monolingual groups. Error bars represent 95%
confidence intervals.

Ability to generate words rapidly in the early stages of the task. We also investigated the performance
of attriters and monolinguals during the initial 15-second of all tasks by modeling the quotient of
correct words produced as a function of the group (Supplemental Appendix C, Model Summary 6).
The analysis revealed that the quotient was higher in attriters (43%) than in monolinguals (41%)
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(—0.02, 95% CI=[-0.04, 0.00], t=—2.29, p=.022), suggesting that attriters were able to produce
more correct words in the initial stages of the task.

Discussion

We set out to explore processes that underlie performance in verbal fluency tasks in Finnish-
English mature immersed bilinguals (i.e., language attriters), who self-identify as balanced bilin-
guals with a slight preference for L2. We analyzed PVF and SVF data in both their first (L1) and
second (L2) languages, focusing on total scores, errors, and temporal parameters, and assessed the
impact of immersion duration (LoR), frequency of L1 use, and their interactions on task perfor-
mance. In addition, we contrasted the attriters’ performance in L1 verbal fluency tasks to that of
monolinguals to identify potential language attrition markers.

Our key findings show that attriters generated more acceptable words in their first language than
in their second language across fluency types and that frequent L1 use supported performance in
both languages (RQ1la, Model Summary 1, Figure 1). Attriters made very few errors in either lan-
guage, with the most typical error type being repetitions (RQ1b). The temporal performance pro-
file was similar for both languages (RQ1c, Model Summary 2, Figure 2), and those attriters who
used L1 more frequently generated a smaller quotient of words in the initial stage of VF tasks in
both languages than those who used L1 less frequently (RQ1d, Model Summary 3, Figure 3).

Compared with monolingual L1 performance, attriters generated fewer acceptable words in the
L1 semantic task than monolinguals, and groups performed similarly in the phonemic task (RQ2a,
Model Summary 4, Figure 4). Attriters made more errors than monolinguals in the phonological
task, but the number of errors was comparable in the semantic task between groups. Qualitatively
fewer attriters than monolinguals generated error-free trials in both tasks, with the most typical
error in both groups being repetitions (RQ2b). The temporal performance profile in L1 did not dif-
fer between attriters and monolinguals (RQ2c, Model Summary 5, Figure 5). However, attriters
generated more correct words in the initial stage of the task compared with monolinguals (RQ2d,
Model Summary 6).

In the following, we discuss our findings in relation to earlier literature. We focus on perfor-
mance between L1 and L2 in the attriter group before moving on to group comparison between the
attriter and monolingual groups in L1. Finally, we outline suggestions for future research and
address some limitations of this study.

RQ1. Performance between LI and L2 within the attriter group

Attriters demonstrated strong L1 proficiency by generating higher total scores in L1 than in L2
across tasks. This points in the direction of L1 as the more dominant language, contrary to the
attriters’ self-reported language dominance (Roberts & Le Dorze, 1997; Rosselli et al., 2002). The
small number of errors across tasks did not allow robust statistical analysis of errors, but some
observations can be made. While the number of errors was similar across languages, qualitatively,
attriters generated more language intrusions in L1 than in L2, suggesting transference from L2 to
L1 but not vice versa. As attriters demonstrated stronger overall performance in L1, this contradicts
our hypothesis of increased intrusion errors in the non-dominant language (Sandoval et al., 2010).
Overall, by generating more correct words and allowing more language intrusions in L1 than L2,
attriters demonstrate robust language proficiency but greater flexibility in L1 performance com-
pared with L2, potentially as a marker of cross-linguistic influence of L2 (Schmid & Cherciov,
2019, Chapter 23, p. 267; Schmid & Dusseldorp, 2010; Sharwood Smith, 2019, Chapter 8, p. 85).
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For temporal performance profiles, we anticipated similar performance across languages or
faster initiation in the more dominant language among the attriters group (Fernaeus & Almkvist,
1998; Fernaeus et al., 2008; Gollan et al., 2011; Luo et al., 2010; Sandoval et al., 2010; Schmid &
Jarvis, 2014; Yilmaz & Schmid, 2018). We found comparable temporal word distributions across
languages and equally efficient lexical retrieval in the initial stage of both languages, indicating
balanced language dominance.

Contrary to our hypothesis, there was no interaction effect for LoR and frequency of L1 use, but
frequent L1 use supported overall performance and proportionally slowed down rapid retrieval in
both languages. Previous research (e.g., Gurunandan et al., 2023) has shown that similar neural
activation patterns occur during L1 and L2 VF performance, suggesting a common bilingual effect
for both languages. Our results of similar effect of frequency of L1 use for both languages rather
than a specific language may reflect the influence bilingualism has on overall cognitive and neural
language processing. Thus, our findings highlight the importance of including both languages, L1
as well as L2 in language attrition studies to account for the general effect of bilingualism.

In addition to the impact of frequency of L1 use, we also aimed to investigate to what extent
LoR affects VF performance in L1 and L2. However, our model selection procedure suggested a
model without LoR to be the most parsimonious fit to our data and we were not able to directly
investigate the effect of LoR on task performance. In a similar vein to the similar impact of fre-
quency of L1 use for both languages, this omission might suggest that LoR was not a meaningful
predictor for VF task performance, in either the first or the second language.

RQ2. Performance between the attriter and the monolingual group

Our findings between attriters and monolinguals mirror literature. Monolinguals outperformed
attriters in SVF, and groups performed similarly in PVF (e.g., Badstiibner, 2011; Dostert, 2009;
Opitz, 2011; Schmid, 2011b, 2019; Schmid & Dusseldorp, 2010; Schmid & Jarvis, 2014; Schmid
& Keijzer, 2009; Schmid & Kopke, 2009). As expected, there were fewer error-free trials in the
attriter group, especially in trials /k/ and /p/, with emphasis on repetitions and nonword errors.
Numerically attriters generated more errors in the PVF than monolinguals. Thus, attriters experi-
enced some difficulty in rapid lexical retrievals compared with monolinguals, potentially due to
language interference or contact-induced language change that manifested as nonword errors.

Contrary to our hypothesis, performance in the attriter group was not slowed down in the early
stages of the task compared with monolinguals. Thus, attriters did not demonstrate markers of lan-
guage interference in temporal analysis that would explain the differences in overall SVF task per-
formance, as suggested by earlier studies (Rosselli et al., 2000, 2002; Sandoval et al., 2010; Schmid
& Jarvis, 2014). Moreover, attriters generated a higher percentage of total words in the first 15-sec-
ond segment than monolinguals. As word-finding is facilitated by semi-automatic rapid retrieval
strategies in the early segments of the task (Fernaeus et al., 2008; Lehtinen et al., 2021; Sandoval
et al., 2010; Venegas & Mansur, 2011), our results suggest that attriters relied more on semi-auto-
matic rapid retrieval strategies in L1 than monolinguals, implying not only that these strategies are
resistant to language attrition (Gollan et al., 2002; Segalowitz, 1991), but also that in the first 15-sec-
ond time segment attriters may utilize rapid retrieval more efficiently than monolinguals.
Interestingly, this is highlighted by the finding that while frequent L1 use slowed attriters down in
the first 15-second segment, they still performed better than monolinguals in the first 15-second
segment, with the overall performance resulting in lower total scores in SVF. Investigating the pro-
cesses underlying these observations is beyond the scope of this study. In the following, we discuss
suggestions for future studies and address the limitations of the present study.
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Limitations of the present study, and suggestions for future research

As our sample was small, interpretations of the data are preliminary explorations. Future studies
with larger datasets are needed to investigate the trends found in our data reliably. This is particu-
larly relevant for error analysis. Due to the small amount of data, we were not able to conduct a
robust statistical analysis or investigate the distribution profile of errors within tasks. In future
studies, examining the distribution of errors over time may provide valuable insight into the per-
formance differences in the initial stage between attriters and monolinguals.

Regarding error analysis, interpreting fine-grained data on error types from studies using differ-
ent categorization systems can be challenging. For instance, our findings contrast with Badstiibners’
(2011) findings, which found a significant difference between monolinguals and attriters only in a
SVF task. However, our analysis cannot be directly compared with Badstiibners’. They examined
combined data from three semantic categories and found that most incorrect lexical items in SVF
resulted from L2 transfer in the “things in the kitchen” category (i.e., words related to everyday
life). In addition to complexities in combining data from different semantic categories, in environ-
ments where L1 is used infrequently (or not at all), words related to everyday life are highly acti-
vated in L2. Consequently, Badstiibners’ (2011) category related to everyday life objects might
have prompted more language interference from L2 than the less frequently used category of
“animals” in our study.

In addition, we categorized non-standard utterances as nonword errors. These included terms
that could be classified as Finglish (a macaronic blend of Finnish and English, as described in
Virtaranta, 1992), which might also be considered L2 language intrusions, indicators of substantial
language interference, or signs of language evolution within the attriters group in L1. As such, a
distinct category for this type of error could have been informative, especially in future studies
conducted with larger datasets. We conducted our analysis following Lehtinen et al. (2021) and
remain optimistic that this qualitative data analysis can serve as a foundation for future research.

When interpreting our results, it is important to consider the potential impact of shared cognates
on language interference. The languages in this study, L1 (Finnish) and L2 (English) have very few
cognates. As Schmid and Jarvis (2014) demonstrate, there may be less competition between high-
frequency words in Finnish and English compared with language pairs with a larger shared vocab-
ulary. Thus, it is possible that in our dataset, the effect of language interference on rapid lexical
retrieval was more subtle, and our analysis only detected it as a within-group variation effect linked
to the frequency of L1 use and not at the group level.

Our analysis consisted of two groups: attriters and monolinguals. A comprehensive analysis of
the monolingual group VF task performance was previously reported by Lehtinen et al. (2021).
They found no effect for age but detected a positive effect of education and gender on VF task total
scores. For the present study, the monolingual and attriter groups were matched for age, gender,
and education. Although we are confident that closely matched groups effectively control for age,
gender, and education in group comparisons, it is possible that these variables influenced the per-
formance in the attriter group in ways not accounted for in our analyses. Controlling for education
and gender within the attriter group, especially for the impact of L1 use on rapid retrieval, could
have strengthened our data interpretation. We recommend controlling for age and education in
future studies to ensure a more comprehensive interpretation of the results.

Limitations of this study include measuring L1 use only as an overall measure of the frequency
of use in everyday life. Based on earlier research (e.g., Schmid & Dusseldorp, 2010), our goal was
to explore the impact of L1 use for professional purposes on VF performance. Unfortunately, our
dataset did not allow for such an analysis. A more detailed approach to L1 use might help explain
variation in task performance within the attriter group. However, assessing the influence of
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extralinguistic variables on observed phenomena is complex. Language history reports on L1 use
typically involve subjective self-reports spanning several years and varying external circumstances
that dictate the use of L1 in everyday life. These reports should be considered as the best available
approximations, but their comparability between individuals is not straightforward (Bylund &
Ramirez-Galan, 2016; Kopke & Schmid, 2004). Furthermore, LoR and L1 use are interconnected
in many ways. While the time elapsed from leaving the L1 country is measurable, assessing the
level of deprivation of L1 during that time is more challenging, especially in datasets dating to
modern times (Schmid, 2019). Despite the limitations, exploring the impact of shared language
history in language attrition populations is valuable beyond research interests. Gaining insight into
how these factors affect L1 performance can motivate and support individuals in preserving their
native language and cultural identity.

Conclusions

The present study showed that attriters, who self-report as balanced bilinguals with a slight prefer-
ence for L2, demonstrate strong proficiency in L1 with similar lexical retrieval strategies in L1 and
L2. Our analysis suggests balanced bilingualism with a subtle emphasis for L1 at the group level
after 20 years of immersive exposure to L2, partly contrary to participant self-reports. We showed
that frequent L1 use supports overall VF task performance but proportionally slows performance
down in the initial stage of the task in both languages without significantly impacting overall per-
formance. Compared with monolinguals, attriters demonstrate an overall disadvantage in SVF, but
this disadvantage is not due to a slower initiation profile, as hypothesized. In contrast, attriters rely
on rapid retrieval in L1 more than monolinguals. These findings add to our understanding of how
attriters and monolinguals approach verbal fluency tasks and highlight the potential importance of
early task performance in VF task analysis.

Our findings support the notion of two-way interaction in cognitive language processing, acqui-
sition, attrition and dominance shifts in a bilingual environment. In the future, analyzing processes
underlying VF performance in-depth in L1 and L2 using techniques like clustering and switching
analysis (Lehtinen et al., 2021; Troyer, 2000; Troyer et al., 1997) could increase our understanding
of lexical retrieval strategies in language attrition populations and the role of frequent L1 use in
bilingual language processing.
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