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Abstract

Only a few studies have acoustically examined how first language (L1) and second language (L2)
speech develops once bilingual speakers return to their LI environment after a prolonged stay in
an L2 context, and not much is known about the long-term effects of LI re-immersion on both
languages in phonetic terms. In this study, we analyzed acoustic data from |7 Japanese—English
returnee bilingual speakers collected over the course of five years of LI re-immersion. We ask
whether these speakers exhibit changes at the phonetic level in their two languages, and whether
these changes pattern with LI reversal and L2 attrition. An examination of voice onset time,
vowel formants, and three rhythmic measures showed that speakers exhibited language-specific
values for each of the features. However, apart from some shifts in the L1 Japanese vowel space,
we did not observe consistent longitudinal changes in these phonetic features, meaning our
acoustic data only partially align with LI reversal and L2 attrition. Where our data do point in this
direction, they complement earlier results from a global foreign-accent rating study with the same
speakers, and align with other acoustic studies that looked at L| reversal but over shorter time
spans. Our data tentatively suggest that L| speech reversal in this returnee population emerges
relatively quickly and continues over time, while L2 speech attrition unfolds more gradually.
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I. Introduction

Studies have shown that the first language (L1) and second language (L2) influence each
other bidirectionally in bilingual speakers (Baker and Trofimovich, 2005; Mennen, 2004;
Turner, 2023), giving rise to models such as the Attrition and Drift in Access, Production
and Perception Theory (ADAPPT: De Leeuw and Chang, 2024), which posit that changes
in one language will affect the other language as both ‘change and adapt at any time in a
person’s life’ (p. 734). The aim of the present study is to examine these changes and
adaptations over time of L1 and L2 speech in the context of returnee bilingualism. In a
previous study (Laméris et al., 2025), we identified longitudinal changes in global for-
eign accent (GFA) of Japanese—English bilingual returnee children. We found that, over
the course of five years after return from an L2 English-speaking environment to Japan,
the returnees’ GFA decreased in L1 Japanese and increased in L2 English. We interpreted
these findings based on GFA ratings (a subjective measure) as signs of:

e L1 reversal, a term that we use here to denote linguistic changes that result from
increased exposure to and use of the (former) heritage L1 after return to the L1
environment (see Flores and Snape, 2021, 2026); and

e L2 attrition, which here denotes changes to the L2 that result from a decrease in
exposure to and use of the L2 (see Flores and Snape, 2026: 4-6).

This study investigates whether such changes also occur at the phonetic level by looking
at a set of phonetic features (voice onset time, vowel formants, and rhythmic properties),
and, if such changes are present, whether they pattern with L1 reversal and L2 attrition.

I. 1. Phonetic drift and attrition in bilingual speech

The process in which an L2 affects L1 speech has been described as ‘phonetic drift” or
‘phonetic attrition’; see Turner (2023). There is no clear distinction between the two, as
they ‘characterise outcomes of bilingual speech on a continuum’ (De Leeuw and Chang,
2024: 724), but drift is said to concern short-term effects following recent L2 input,
whereas attrition typically concerns long-term effects following cumulative L2 input
(Chang, 2019b). In the present study, we examine Japanese-L1 children born in Japan
who spent a significant portion of their formative developmental years (school age)
immersed in an L2 English majority language context (Mean length of resi-
dence=4.27years, SD=2.28, Range=2.00-9.47). These children returned to Japan as
early teenagers (Mean age=10.02years, SD=1.72, Range=7.65-12.99), where they
enrolled in Japanese schools. We recorded these children at three time points from the
moment of re-immersion in the L1 environment: one week after return to Japan (Time 1);
one year after (Time 2), and five years after (Time 3). Given these medium-term to long-
term periods of L2 immersion and L1 re-immersion, we will henceforth use the term
‘attrition’ instead of ‘drift’ in the context of these speakers.

The ways in which phonetic L1 attrition can take place are described in two scenarios
by the revised Speech Learning Model, the SLM-r (Flege and Bohn, 2021). The first sce-
nario, phonetic category ‘assimilation’, involves an approximation of L1 and L2 sounds
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within a common phonetic space, in the absence of a newly formed L2 category. This may
cause an L1 sound to shift toward (assimilate to) an L2 sound (Flege and Bohn, 2021: 42).
For example, an increase in voice onset time (VOT) duration for voiceless stops in L1
Japanese following exposure to L2 English could suggest L1-to-L2 assimilation, given that
English VOTs are typically longer than Japanese VOTs (Riney et al., 2007). In the second
scenario, phonetic category ‘dissimilation’, newly formed L2 categories shift away from
L1 categories to enhance cross-linguistic contrast. An example here would be if VOT val-
ues shorten for Japanese and/or lengthen for English. A third scenario, proposed by Turner
(2023), is ‘tandem drift’, in which acoustic properties of both L1 and L2 sounds shift in the
same direction. In the example of VOT, tandem drift could be indicated by an increase or
decrease in both Japanese and English VOT durations.

The abovementioned attritional processes have been documented in various phonetic
production studies in the context of L2 exposure and/or L2 immersion, for instance, dur-
ing residence abroad or immersive classroom experience (Chang, 2019b; de Leeuw
et al., 2012; Saud Alharbi et al., 2023; Stoehr et al., 2017, and others). However, as
pointed out by the ADAPPT model (De Leeuw and Chang, 2024: 725), attrition does not
mean loss, and it is a process that can be reversed. Yet, only a handful of production stud-
ies have looked at phonetic reversal in the context of L1 re-exposure and re-immersion,
for instance, after return to the L1 environment (Kartushina and Martin, 2019; Sancier
and Fowler, 1997; Tobin et al., 2017; Turner, 2023). While these studies suggest that L1
production (at least partially) ‘resets’ to L1 norms over the course of re-immersion, they
all investigated bilinguals who acquired their L2 (or L3 in the case of Kartushina and
Martin, 2019) in adulthood, and examined re-immersion periods that were shorter than
one year. In the present study, we investigate re-immersion effects in early-onset bilin-
gual children over the course of five years of L1 re-immersion. In doing so, we hope to
shed more light on the long-term nature of L1 reversal in childhood/early teenage years.
We present the following research question:

e Do Japanese—English bilingual returnee children exhibit changes in their speech
in phonetic terms over the course of L1 re-immersion, and do these changes align
with L1 reversal and L2 attrition, as previously found in their global foreign
accent?

|.2. Phonetic properties of English and Japanese

In order to investigate phonetic L1 reversal and L2 attrition, we obtained measures of
voice onset time (VOT) in syllable-onset prevocalic voiceless stops; vowel height and
frontedness; and a set of rhythmic values for English and Japanese. Here, we briefly
summarize the language-specific characteristics of these features and describe how
changes in them over time could point to L1 reversal and L2 attrition. We assume here
that L1 reversal is marked by a shift to Japanese-typical values, and L2 attrition by a shift
away from English-typical values.

1.2.1. VOT. In syllable-onset, prevocalic environments, English voiceless stops /p/ /t/ /k/
are aspirated and have long VOTs, typically ranging between 60—100 milliseconds (ms),
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whereas the duration of Japanese voiceless stop is intermediate, ranging between 25 to
60 milliseconds (Cho and Ladefoged, 1999; Holliday, 2019; Riney et al., 2007). Riney
and Takagi (1999) investigated changes in English-L2 VOT values by 11 adult Japanese-
L1 speakers who were exposed to English over a three-year period at a Japanese univer-
sity. No changes in their VOT were observed over time, which the authors attribute to the
relative overlap between intermediate-lag VOTs in Japanese and long-lag VOTs in Eng-
lish. However, higher VOT values in English were associated with lower English for-
eign-accent scores, suggesting that some individuals had acquired more English-like
VOT values. By contrast, a similar study by Hanzawa (2018) with 50 Japanese-L1 uni-
versity students did find increases in English VOT (suggesting L2 acquisition) over a
one-year period of English instruction at a university in Japan. Although we are not
aware of any other longitudinal studies that investigated VOT in Japanese—English bilin-
guals, we expect that, based on other studies that looked at L1 attrition of VOT (Mayr
et al., 2012; Saud Alharbi et al., 2023; Stoehr et al., 2017), a decrease in Japanese VOT
would signal L1 reversal, and a decrease in English VOT would signal L2 attrition over
the course of L1 re-immersion.

1.2.2. Vowels. The Japanese vowel space consists of five distinct qualities: /a e i o w/,
which each have a phonemically long equivalent. General American English (the variety
that our returnees were exposed to) has a relatively ‘dense’ system consisting of 10 to 11
vowels (Nishi et al., 2008: 577). Previous studies have suggested various assimilatory
patterns in Japanese—English bilingual vowel production that could signal L1 attrition
and L2 acquisition; for a recent overview, see Yazawa et al., 2023: 5-8. For instance, a
longitudinal study by Oh et al. (2011) investigated production of English vowels by 16
Japanese children (mean age=9.9 years) living in the US, who were recorded at half a
year (time 1), and one-and-a-half year of L2 immersion (time 2). Over this period, the
Japanese children exhibited raising (a lowering of the first formant, F1) of English /i/ and
/a/ and backing (a lowering of the second formant, F2) of English /e/. The authors inter-
preted this as L2 acquisition, as the children’s English vowels differed from an age-
matched English-L1 control group at time 1, but no longer at time 2, suggesting the
children had attained English-typical values. Oh et al. (2011) also compared Japanese—
English vowel pairs, (/a/~/a/, /i/-/i/, lu/-/u/), and found that cross-linguistic differences
that were present at time 1 were still maintained after a year, except for /i/~/i/, where the
raising of English /i/ and fronting of Japanese /i/ appeared to have caused a cross-linguis-
tic merger (i.e., assimilation). The authors suggest that this bidirectional movement
between L1 Japanese and L2 English vowel qualities highlights the malleability of bilin-
gual children’s speech systems under L2 immersion (Oh et al., 2011: 166). The question
that is central to the current article is whether such malleability is also observed under L1
re-immersion. In addition to VOT, we therefore also examined longitudinal changes in
Japanese vowels /a e i o w/, together with five English vowels /& ¢ i a u/. These English
vowels were selected based on their acoustic and perceptual similarity to their Japanese
‘counterparts’ (Nishi et al., 2008), and to allow for a comparison with the studies by
Yazawa et al. (2023, 2024), who investigated changes in a similar vowel set. In those
studies, vowel formant values by 55 adult Japanese—English sequential bilinguals were
compared to their English and Japanese nativelikeness scores. They found, for instance,
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that a higher English /i/ was associated with higher English nativelikeness, suggesting
that a shift toward a higher /i/ indexes L2 acquisition, similar to the assimilatory pattern
found in the Japanese—English children reported in Oh et al. (2011). However, when
looking at shifts in the Japanese vowel space, they note that only ‘some of the results can
be straightforwardly explained by L1-L2 segmental assimilation or dissimilation’ and
that the supposed assimilation-dissimilation patterns are ‘inconsistent at best’ (Yazawa
et al., 2024: 11). Given these findings from the Japanese—English L2 immersion context,
we refrain from making specific predictions about how L1 re-immersion and L2 attrition
might manifest in longitudinal changes to vowel properties, aside from the possibility
that vowel categories that may have assimilated during L2 immersion (Oh et al., 2011)
could dissimilate again if speakers revert to L1 norms.

1.2.3. Rhythmic properties. Japanese and English are rhythmically distinct languages, as
Japanese is often described as a mora-timed language with a maximum syllable structure
of CV(C) (Hasegawa, 2018: 135-153), and English is a stress-timed language with more
complex syllable structures (Tajima and Port, 2004). Previous studies have shown that
transfer of language-specific rhythmic properties can occur both unidirectionally (L1-to-
L2) (Kawase et al., 2025; Li and Post, 2014), as well as bidirectionally in multilingual
speakers (Brown-Bousfield and Chang, 2023).! For instance, Kawase et al. (2025) com-
pared rhythm metrics in 10 adult English-L1 and 10 Japanese-L1 speakers, and found
that the Japanese speech had reduced durational variability in both consonant and vowel
intervals compared to English. They also investigated the Japanese speakers’ L2 English,
and here too found reduced variability in vowel and consonant intervals, suggesting that
L1 Japanese rhythm transferred to L2 English. For the present study, we compared Eng-
lish and Japanese rhythm by obtaining three metrics: VarcoV (Dellwo, 2006), nPVI-V
(Grabe and Low, 2002) and %V (Ramus et al., 1999).2 Based on Kawase et al. (2025),
we assume that English has higher variability in vowel duration than Japanese (i.e., Eng-
lish > Japanese for VarcoV and nPVI-V) and that the proportion of vowels is lower in
English than in Japanese (i.e., English <Japanese for %V). L1 reversal could therefore
be signalled by a decrease in VarcoV and nPVI and an increase in %V in Japanese, and
L2 attrition by an increase in VarcoV and nPVI and a decrease in %V in English.

2. Methodology

2.1. Speech materials

Speech materials were the same as in Laméris et al. (2025). An overview of the speakers’
demographic information and the speech material is available in supplemental material 2.

2.2. Acoustic measurements

The 102 (17 speakers X 3 times X 2 languages) 10-second speech fragments, including
the 34 fragments from age-matched monolingual speakers from Laméris et al. (2025),
were annotated in Praat (Boersma and Weenink, 2019). The Montreal Forced Aligner
(McAuliffe et al., 2017) was first used to automatically annotate the fragments, after
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which a Japanese—English bilingual phonetician manually checked the generated
TextGrids and further labelled syllable-onset or mora-onset stops for their closure and
VOT duration, following the protocol described in Idemaru et al. (2019: 341). F1 and F2
measures were obtained using a Praat script and measured at the vowel midpoint.
Rhythmic properties were obtained using the rhythm.metrics package (Zhang, 2022).
The speech fragments, TextGrids, and scripts and code to generate the acoustic data
(including details on outlier exclusion) are available in supplemental material 1.

2.3. Statistical analysis

We ran Bayesian logistic regression models in the brms package (Biirkner, 2018) in R
4.4.1 (R Core Team, 2024) to investigate longitudinal changes for each phonetic feature
in the returnees’ speech. The model structure was motivated by our research questions®
and contained fixed effects for Time (1, 2, 3, sum contrast-coded); Language (English,
Japanese, sum contrast-coded), and a Time*Language interaction. The random-effects
structure consisted of a by-subject random slope for the Time*Language interaction.
The model for VOT contained an additional random intercept for label (/p/, /t/, /k/).
Since we examined a set of language-specific vowels per language, we ran models per
vowel in each language. The structure for these models, therefore, only contained a
fixed effect for Time and a by-subject random slope for Time.* All models were fitted
with a shifted lognormal distribution in order to run analyses on the raw, non-trans-
formed data (Nicenboim et al., 2018: 1078-1079). We used weakly informative priors
with prior specification set as (0,1) for ‘Intercept’, (0,3) for ‘b’, (0,0.1) for SD priors
and (0,1) for sigma priors, and ran four sampling chains with every 3,000 iterations and
1,500 warm-up iterations. Model diagnostics were carried out by observing Rhat values
(ensuring these were close to 1) and by inspecting posterior draws using the brms pp_
check function. To investigate interactions, planned comparisons were carried out with
the emmeans package (Lenth, 2020). We report findings for which the 95% Credible
Intervals (Crls) of the effect estimates and the 95% Highest Posterior Density for
planned comparison estimates did not contain zero, and take such findings to be ‘sug-
gestions’ of an effect (Nicenboim et al., 2018).

We also exploratorily investigated if variation in phonetic features was related to vari-
ation in Global Foreign Accent as reported in our previous study (Laméris et al., 2025).
Here, we followed the statistical approach described in Idemaru et al. (2021) for VOT
and rhythmic properties, and Yazawa et al. (2024) for vowels (for details, see supplemen-
tal material 1). For brevity, we do not report these findings in the Results section, but we
briefly refer to them in the discussion.

3. Results
3.1.VOT

Figure 1 shows VOT (in ms) per language and time of return. Values from age-matched
monolingual speakers are shown on the left for reference. A visual inspection suggests
that returnees had longer VOT values for voiceless stops in English than in Japanese, but
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Figure 1. Violin plots displaying VOTs per language and time of return.
Note. Monolingual data are shown on the left for reference.

no clear changes over time can be observed. Indeed, the model for VOT (749 observa-
tions) only suggested an effect of Language, b=0.47 (0.40, 0.54), and pairwise compari-
sons suggested that overall, English VOTs were longer than Japanese VOTs, 5=0.94
(0.79, 1.08).

3.2. Vowel formants: Fl and F2

Figure 2 shows normalized vowel spaces per language and time of return, with monolin-
gual vowel spaces shown on the left for reference. The models examining changes in F1
and F2 per vowel suggested several shifts over time in vowel height and frontedness.
These shifts are summarized in Table 1, which shows the estimates of the pairwise com-
parisons for Time for the models that suggested an effect of Time. For instance, in the first
row, the comparison for F1 changes in /¢/ between Time 1 and Time 2 suggests no change
because the 95% HPD range includes zero. However, the comparison between Time 2
and Time 3 suggests a change in F1, as zero is not included in the 95% HPD. The nega-
tive estimate sign suggests a decrease in F1, i.c., vowel raising. Based on these results, it
appears that only two English vowels (/¢/ and /u/) shifted (raised), but that all Japanese
vowels exhibited some shifts, consisting of raising, fronting, or a combination thereof.

3.3. Rhythmic measures: VarcoV, nPVI-V, and %V

Figure 3 shows VarcoV, nPVI-V, and %V values per language and time of return, with
monolingual values on the left for reference. A visual inspection suggests differences in
the values between languages, but no clear changes in these values over time. Indeed,
none of the models (cach: 102 observations) suggested an effect of Time or a
Language: Time interaction: The VarcoV model suggested a Language effect, b=0.07
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Figure 2. Scatterplots displaying Lobanov-normalized F| and F2 values per language and time

of return.

Table |. Planned comparisons for Time for FI and F2 values per vowel.

FI/F2and  Number Estimate (95% HPD): Estimate (95% HPD):

vowel of tokens Tl to T2 T2to T3 Inference

English:

Fl.e 77 -0.03 (-0.19,0.10) -0.24 (-0.42, -0.09) Raising of /¢/ from T2-T3
Fl.u 32 0.25(-0.18,0.74) -0.54 (—1.08, —0.10) Raising of /u/ from T2-T3
Japanese:

Fl.a 729 —=0.10 (-0.17, -0.03) -0.22 (-0.30, —=0.12) Consistent raising of /a/
Fl.e 288 —-0.07 (-0.18,0.02) -0.29 (-0.40, —0.19) Raising of /e/ from T2-T3
F2.e 288 0.19 (0.11, 0.27) -0.09 (-0.16, -0.02) Unclear*, overall fronting
Fl.i 373 -0.05 (-0.18,0.06) —0.27 (—0.42, -0.12) Raising of /i/ from T2-T3
F2.i 373 0.28 (0.19, 0.37) -0.10 (-0.22, 0.00)  Fronting of /i/ from T1-T2
Fl.o 644 -0.01 (-0.13,0.10) -0.37 (-0.42, -0.23) Raising of /o/ from T2-T3
F2.0 644 0.12 (0.01, 0.23) -0.06 (-0.20, 0.07)  Fronting of /o/ from TI-T2
Fl.u 190 -0.06 (-0.17,0.05) -0.14 (-0.25, -0.01) Raising of /u/ from T2-T3
F2.u 190 0.15 (0.03, 0.28) -0.07 (-0.14, 0.00)  Fronting of /u/ from T1-T2

Notes. Only comparisons from models for which there was a suggestion for a main effect of Time are listed
here. * The comparison between T3 and T| suggested that F2 for /e/ increased, b=0.10 (0.00, 0.19).

(0.00, 0.16), with English values higher than Japanese 5=0.13 (0.00, 0.30). Similarly, the
nPVI-V model suggested a Language effect, b=0.57 (0.35, 0.79), with English values
higher than Japanese, 5=1.13 (0.69, 1.58). The model for %V also suggested a Language
effect, b=—0.19 (=0.25, —0.16) with English values lower than Japanese, b=—0.38
(-0.48,-0.31).



Laméris and Kubota

Monolingual H Returnee T1 || Returnee T2 H Returnee T3
20
3
g 70 %
= )
50 %
30
| Monolingual || Returnee T1 || Returnee T2 || Returnee T3
0.6
=04 |
2 | Vo
<
0.2 ‘ ' Y
Monolingual Returnee T1 Returnee T2 Returnee T3

R

|Z| English D Japanese

0.2
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4. Discussion

Based on a previous study in which we found a decline in Global Foreign Accent (GFA)
in L1 Japanese and an increase in GFA in L2 English in Japanese—English bilingual
returnee children, we asked in the present study whether similar signs of L1 reversal and
L2 attrition could be captured in phonetic terms. Acoustic analyses on the same speech
samples as in our accent-rating study yielded limited evidence for phonetic changes in
the returnees’ English and Japanese speech over the course of five years. Although we
found language-typical values for each feature, e.g., long VOTs in English vs. intermedi-
ate VOTs in Japanese (Riney et al., 2007), as well as in terms of VarcoV, nPVI-V, and
%V (Kawase et al., 2025), the data suggest that these values did not change over time, in
either language.

We did find changes over time for vowel height and frontedness. For L1 Japanese, all
five vowels /a e i o w/ exhibited raising and/or fronting. For instance, /a/ exhibited con-
sistent raising from Time 1 to Time 2 and from Time 2 to Time 3. In our exploratory
analysis that investigated the link between vowel formants and global foreign accent
(supplemental material), as well as in the study by Yazawa et al. (2024), a higher Japanese
/a/ was associated with a weaker L1 foreign accent (i.e., more native-like). Based on this
association, a higher /a/ over the course of five years of L1 re-immersion could signal
phonetic L1 reversal. By the same account, raising of /e/ and /o/ was associated with a
weaker foreign accent and could similarly signal L1 reversal.’

As for English L2, we observed raising of /e/, which has been associated with less-
nativelike pronunciations in L2 English (Yazawa et al., 2023) and could therefore signal L2
attrition, but we are cautious to derive strong conclusions given that we only had 77 obser-
vations for /¢/. A similar concern holds for /u/, for which we only had 33 observations.

The apparent unidirectional shift (upwards and forwards) of Japanese /a e i o wi/ could
signal a dissimilatory shift away from its English counterparts. For instance, a visual
inspection of Japanese /a/ vis-a-vis English /&/ in Figure 4 suggests that /a/ is relatively
close in terms of vowel height to /z/ at Times 1-2. But by Time 3, /a/ is distinctly higher,
and resembles the contrast with /e/ in the monolingual English—Japanese vowel spaces.
Similar observations can be made for the raising of Japanese /e/ and /o/ relative to their
English counterparts /e/ and /a/. Thus, perhaps some L1 dissimilatory shift, in line with
L1 reversal, did take place for these vowels.

Despite the abovementioned changes in the vowel space, we take these acoustic data
as limited evidence for L1 reversal and L2 attrition, given that we did not observe
changes in VOT, as reported in other cross-linguistic studies (Chang, 2019a; Hanzawa,
2018, but see Riney and Takagi, 1999), nor did we observe longitudinal changes in rhyth-
mic features. One limitation of our speech material is that it consisted of spontaneous
speech (picture narrations), from which only a limited number of usable feature tokens
could be extracted per speaker per time. This may have masked longitudinal changes that
could have emerged if we had analyzed the exact same target speech material (e.g., target
word lists) at different time points (Chang, 2019a; Turner, 2023). In addition, it is pos-
sible that the previously reported changes in perceived global foreign accent (Laméris
et al., 2025) may reflect changes in phonetic features beyond those examined here, such
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Figure 4. Scatterplots displaying Lobanov-normalized FI and F2 values per time of return,
overlapped for English (blue) and Japanese (red).

as second and third formant values for English liquids (Nagamine, 2024), or lexical
pitch-accent targets for Japanese (Idemaru et al., 2019).

In sum, based on an analysis of the acoustic features that we examined in the present
study, it appears that some changes in the L1 vowel space point to L1 reversal in
Japanese—English returnee children. L2 attrition appears to be less clearly identifiable in
phonetic terms. To some extent, this conclusion aligns with Turner (2023), who found
that English—French adult sequential bilinguals exhibited partial L1 reversal but no clear
L2 attrition (i.e., L2 maintenance) in their vowel space over a relatively short period of
L1 re-immersion (10 months). Taken together with the results from our earlier accent-
rating study (Laméris et al., 2025), the present study’s acoustic data suggest that, in the
long term (five years of re-immersion), this pattern of L1 reversal continues, whereas L2
attrition progresses more gradually.
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Notes

1. Specifically, in Brown-Bousfield and Chang (2023), an influence from L3 (Spanish) onto L1
(English) was found in terms of VarcoV.
2. These rthythm metrics are defined as follows (Kawase et al., 2025: 2):

VarcoV: ‘The standard deviation of the vowel durations divided by mean vowel duration,
multiplied by 100’

%V: ‘Sum of vocalic intervals divided by the total duration of sentences’

NPVI-V:  ‘Normalized pairwise variability index for vocalic intervals: Mean of the differ-

ences between successive vocalic intervals divided by sum, multiplied for 100’

3. As pointed out by a reviewer, the returnees exhibited considerable heterogeneity in terms
of linguistic-experiential factors (country of residence, age of L2 acquisition, exposure to
English, and length of residence abroad). We ran exploratory models for VOT that included
these variables (see supplemental material: code returnee acoustic). These models suggested
a role for individual factors, e.g., individuals with more L2 English exposure had longer
VOTs (more English-typical) than individuals with less L2 exposure. However, they did not
reveal different results regarding the differences in VOT between time and language than the
models without the individual factor variables. For brevity and ease of discussion, we there-
fore report the models that exclude these individual factors, but acknowledge that participant
heterogeneity can play a role in phonetic changes in the L1 and L2.

4. Model structure was as follows:

VOT: duration ~ time*language + (time*language | speaker) +
(1] label)

F1/F2 (per vowel per language):  formant ~ time + (time | speaker)

Rhythmic values: value ~ time*language + (time*language | speaker)

5. However, in contrast to our findings, in Yazawa et al. (2024) raised /e/, /i/ and /wi/ were asso-
ciated with stronger L1 foreign accents (see supplemental material: code_slr_returnee_acous-
tic). The rising of these vowels would therefore signal L1 attrition and not L1 reversal. Our
exploratory analysis did not suggest that changes in /w/ influenced accentedness scores.


https://osf.io/fb7mj/?view_only=750db21af7944d56af19de81df627313
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6. To explore if this was indeed the case, we ran an extra Bayesian model that included a
Time*Vowel interaction on the combined F1 data for /a/ and /ee/ (836 observations). This
model suggested that whereas there was no difference in F1 between /a/and /e/ for Times 1
and 2, there was in fact for Time 3, 5=—0.24 (—0.34, —0.14).
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