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ABSTRACT

The presence of a Foreign Accent (FA) in the
communicative process may interfere with the correct
transmission of a message. This interference can arise
from various traits, such as rhythm, intonation and
speech rate. This can affect perception by both L1 and
L2 listeners. Therefore, in this study we focused on
the segments of Japanese FA in English as perceived
by French listeners. Seven consonants ([1, 1, t", k", 0,
f, v]) were extracted from the beginning of CVC
English words. Using sound manipulation
techniques, they were transformed into their most
expected Japanese realisation ([r, r, t, k, s, ¢, b]
respectively) to generate a new set of words in which
only the first segment was accented. The French
cohort showed clear differences in perceived
intelligibility of rhotic consonants and the [f/}]
contrast compared with previously analysed groups
of Japanese and American listeners.

Keywords: perception, foreign accent, intelligibility,
consonants

1. INTRODUCTION

There are many factors involved in second language
(L2) phonological acquisition, such as native-
likeness, fluency, intelligibility and
comprehensibility. Acquiring “nativelike”
pronunciation used to be considered the key issue in
teaching or learning a foreign language, which meant
that having a foreign accent was considered to be a
failure of L2 acquisition. However, now the focus of
L2 teaching and learning has shifted to intelligibility
and comprehensibility [1]. So, while speech with a
strong foreign accent may not always be easy to
follow, studies such as [2] have shown that simply
having a foreign accent does not necessarily hinder
intelligibility or comprehensibility. In addition, since
English has become a lingua franca, there are many
varieties of English throughout the world, and the
number of L2 English users has surpassed first
language (L1) English users [3, 4]. This means that
the majority of English users now have a foreign
accent.
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In terms of L2 perception, some studies have
found that segmental accuracy is more important than
suprasegmental accuracy in relation to correct word
recognition, i.e., intelligibility [5, 6, 7], while other
studies have shown that suprasegmental accuracy has
a greater effect on native speakers’ judgement of L2
speakers’ fluency and nativeness of speech [8, 9].

Most assessments of learner pronunciation are
done by native speakers of the target language.
However, it is also important to consider how
speakers of other languages perceive L2
pronunciation. Earlier studies [10, 11] compared
assessments of Japanese accented English by
assessors of 10 different L1s. It was found that
assessors’ L1 had a significant influence on their
fluency assessment scores. However, more studies
are needed to better understand how listeners’ L1
affects perception of foreign accent.

Therefore, in this study, we examine the
assessments of nativeness and intelligibility of
Japanese-accented English — especially on the
consonantal level — by native speakers of French and
compare it with a prior assessment by native speakers
of American English and Japanese.

2. JAPANESE AND FRENCH CONSONANTAL
SYSTEMS

In the study, we focused on the following English
consonants, [, 1, t", k" 0, f, v], in the word initial
position of a monosyllabic consonant-vowel-
consonant (CVC) word. These segments were chosen
because they are the most troublesome segments for
native Japanese speakers in terms of their English
production and perception [12, 13, 14, 15]. The
important considerations regarding Japanese are as
follows. First, Japanese has only one liquid
consonant, /r/, and there is no phonemic distinction
between /r/ and /l/. The most common realisation of
/t/ is an alveolar tap [r] [16, 17], although many other
variants including [1] also occur [18, 19]. Japanese
does not have the labio-dental fricatives /v/ and /f/.
The most common substitutions are [b] for /v/ and
bilabial fricative [¢] for /f/. Furthermore, Japanese
lacks the voiceless inter-dental fricative /0/ which is
usually substituted with [s]. Finally, while the
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plosives /t/ and /k/ are common consonants in
Japanese, they are produced with less aspiration in all
positions including the word-initial position that is the
focus of this study.

Next, let us consider the French consonant
inventory, and the main potential interferences with
English [20] and Japanese [21, 22] consonants
described in the literature. It is relatively similar to the
English consonant system, but there are differences
which may affect the evaluation of Japanese accented
English by French speakers. For example, like
Japanese, /0/ is absent in French, and the most
common substitute used by French speakers is [s],
just like Japanese speakers [23, 12, 13]. While the
other consonants examined in this study are found in
French, the phonetic realisations can be quite
different from English. For example, the French
plosives /t/ and /k/ are unaspirated in word initial
position, unlike their English equivalents, in word-
initial position [24, 13]. In addition, while French has
the voiceless labio-dental fricative /f/, the bilabial
fricative [¢], which is a common Japanese
substitution for /f/, does not occur in French. The
French /v/ is similar to English /v/. With regard to
lateral consonants, /I/ is always clear in present-day
French ([1]). However, French /r/ is either a uvular
fricative [¥] or slightly fronted velar [y] in prevocalic
position in most accent varieties in France, both of
which are different from the English approximant [1]
which can be perceived by French speakers as [w]
[25].  Therefore, such phonemic and phonetic
differences between English, Japanese and French
may influence the French speakers’ judgement on
Japanese accented English.

3. METHODOLOGY
3.1 Tokens

Seven target English consonants were selected
according to their known impact on intelligibility
when accented by Japanese speakers. The rationale
for this selection is detailed in [26]. For each of these
seven segments, three words were selected based on
their structure and frequency, i.e., all of them had a
consonant-vowel-consonant structure and ranked
among the 1000 most frequent words in English
according to the n-gram analysis of the Google corpus
(Table 1).

A bilingual speaker was recruited based on her
nativeness in both American English and Japanese, as
judged by native speakers of each language [27]. In
addition to the recorded English words, the speaker
also recorded a set of non-words with a Japanese
accent, one for each English word. The accented
segment of each non-word was placed in the same (or
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similar) phonetic context to its equivalent English
word. For example, for the English word fish [fif], the
Japanese non-word fishi [pici] was recorded, so [f]
and [¢] would be in a similar context [ /i/].
Afterwards, by applying the splicing technique [28],
a new token was generated in which only the initial
consonant was pronounced with a Japanese accent,
while the rest of the word remained with an unaltered
English pronunciation (in the case of the example
given above, this new word would be [$1f]). Finally,
the gradation technique [29] was applied, and, for
each pair of generated tokens, a 7-step continuum was
generated in which the accent of the target consonant
varied gradually from fully accented to fully native.
The final number of tokens was, therefore, 147 (7
consonants X 3 words X 7 steps).

Native Foreign English Japanese
segment segment word non-word

leave rifi

1 I\ league rigi
long rogo

run rana

1 r reach richi
roof rufu

tag taga

th t teach tichi
took tuku

keep kipi
'S k come kama
call koro

thick shiki

0 S thought soto
thumb sama

feet fiti

f ¢ fish fishi
food fudu

vet bete

\ b van bana
ville biri

Table 1: Target segments in English, Japanese
segment for the accented version generation and
selected English words for the experiment. Note
that phonotactics in Japanese do not allow for a
combination of [s]+[i], so the accented version of
thick is closer to [eik].

3.2 Participants

Four cohorts were recruited for the experiment. A
group of native American English participants were
recruited using the Amazon Mechanical Turk tool
(n=14). All of them were native speakers of English,
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born in the United States and reported no contact with
native speakers of any other language or from any
other linguistic backgrounds. Two cohorts of
Japanese participants, all members of the student
population at Waseda University (Tokyo, Japan), also
took part in the experiment: one group had high
proficiency in English (n=25) and the other had low
proficiency in English (n=26). These two groups
were analysed separately because proficiency in a
language has been demonstrated to have a significant
effect on the perception of a foreign accent [29], and
the Japanese cohort was the only one with enough
heterogeneity to create two separate groups.
Proficiency was self-reported and standardised
according to the Common European Framework [30].
Finally, a group of French listeners was recruited
from a body of university students in France (n=7).
None of the non-native participants were bilingual in
any language and had not lived for long periods of
time in foreign countries. All subjects were paid for
their participation.

3.3 Tasks

All participants underwent two tasks, one for
intelligibility and one for nativeness, which were part
of a bigger experiment.

In the intelligibility task, the participants were
asked to listen to tokens and then type the word they
heard on a screen. Once written, the screen instructed
them to press a button with the text "Next", and the
following token played automatically, leading to a
self-paced task. They were asked to type always real
English words.

The nativeness task consisted of choosing between
two buttons in which the labels "Native" and
"Foreign" could be read. Participants were asked to
press the appropriate button based on their perception
of every token. In this task, the word appeared written
on the screen in order to avoid the Ganong effect [31],
i.e., so listeners can decide whether a token that
sounds like [been] is a good exemplar or not of the
word van without ascribing it to the word ban.
Therefore, this task was conducted last, so that any
learning effect would not affect the intelligibility task.

For both tasks, stimuli were pseudo-randomised to
ensure that no two tokens from the same target
consonant were presented consecutively. The
experiment was designed using the platform for
online experimenting Gorilla [32], and participants
completed all the tasks in their own house with their
own equipment, following two requirements: to
complete the tasks in a quiet setting and to use
headphones.
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4. RESULTS

Results for the Native American English (N) and the
Japanese cohorts (HP for High Proficiency and LP for
Low Proficiency) have been reported in [26]. In this
study, we will focus on the information collected
from the French cohort (F) and compare it with the
other groups.

4.1 Preprocessing and statistical analysis

Before proceeding with the analysis of the results,
answers deemed too fast (< 0.3s) or too slow (> 5s)
were removed from the dataset. All statistical analysis
was carried out with R [33]. General linear mixed
models were calculated using the 1me 4 package [34],
and significant effects were measured using the
Anova function of the car package [35]. Post-hoc
pairwise comparisons were conducted using the
emmeans package [36].

4.2 Nativeness results

—I | r—1 k—k! I t—t

% Nativeness

Step
Group — Native —- High Proficiency ‘---Low Proficiency — French

Figure 1: Results for the nativeness task for the four
groups. Results are presented from the most accented end
of the continuum (NN) to the most native-like token (N).
Error bars are omitted for clarity.

A visual inspection of the results reveals some
difference of the French cohort with the other groups.
In [¢—f] and [r—1], a somewhat lower nativeness was
reported, meaning that the accented realisation of
these tokens was more harshly judged by the French
cohort than the other groups. Additionally, in [s—0],
the French listeners seemed to perceive the change in
category later than the other groups.

A general linear mixed model with CONSONANT
and COHORT as fixed factors and PARTICIPANT as a
random factor revealed a significant interaction
between CONSONANT and COHORT (p <.001) as well
as a significant effect of CONSONANT (p <.001).
Averaged across steps, the French group showed a
significant difference with the HP group for the
[b—v] continuum (p <.05) and with the LP group for
the [t—1"] and [s—6] continua (p <.05). Marginal
differences were found with the LP group for the
[¢—1] continuum. Individual analysis carried out for
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each continuum with p-values corrected for multiple
comparisons revealed a significant difference with
the HP group for the first 3 steps of the [¢— f]
continuum (p <.05) and for step 4 of the [s—0] and
[t—t"] continua (p < .05).

4.3 Intelligibility results

‘ s—b | ¢—f | bov Jw *° BN

% Intelligibility

Step
Group — Native —- High Proficiency - +-Low Proficiency — French

Figure 2: Results for the intelligibility task for the four
groups. Results are presented from the most accented end
of the continuum (NN) to the most native-like token (N).
Error bars are omitted for clarity.

The replacement of [f] with [§] seems to have
affected the French listeners significantly more than
any of the other three groups. There is also a clearly
different pattern of the [r— 1] continuum, which
follows a trend similar to [¢—1], specifically, a sharp
change in perceived category at the central part of the
continuum (i.e., categorical perception).

As with the nativeness task, the results from the
intelligibility task were used to generate a similar
general linear mixed model. The model showed a
significant interaction between sound and cohort
(p <.001) and a significant effect of sound (p <.001).
The analysis averaged across steps revealed
significant differences of the French group with the
native, high proficiency (p < .05) and low proficiency
(p <.001) groups for the [¢—f] continuum. Similarly,
for [r—1], a significant difference was found between
the French and the other three groups (N, LP:
p <.001; HP: p<.05). The analysis of individual
sounds only showed significant differences for the
[¢—1] continuum, with the native cohort at the first
step (p < .05) and with the other two cohorts at steps
1,2 and 3 (HP: p <.05; LP: p <.01).

S. DISCUSSION AND CONCLUSION

The main goal of this study was to compare the
perception of Japanese accented English consonant
segments by French listeners with that of a native
cohort (American English) and a matched non-native
cohort (Japanese). For the latter, results from two sub-
groups were collected, attending to their proficiency
in English.
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Previous research [26] analysed the impact of a
foreign accent on perception by both native speakers
of the target language and the accent of the speaker.
In [37], the concept of matched interlanguage speech
intelligibility benefit was coined to refer to the fact
that listeners whose L1 is the same as the speaker
report a less extreme drop in intelligibility. Moreover,
the authors also suggested a mismatched
interlanguage speech intelligibility benefit in the
sense that listeners with an L1 that differs both from
the target language and the accent of the speaker
could experience a similar "benefit".

However, this mismatched interlanguage benefit
in intelligibility (which is the case of the French
cohort analysed in this study) has been disputed [38]
or, at least, not found for other language pairs. In our
study, we have found that this advantage in
intelligibility is not only dependent on the language
of the speaker, but also on the phonotactic strategy
that leads to a certain transformation when speaking
with a foreign accent.

For French listeners, the changes in [¢p—f] and
[c=1] involve unfamiliar (Japanese) units, which may
explain the noticeable difference in the intelligibility
patterns. In these cases, the French cohort perceived
a more abrupt change in the category along the
continuum, suggesting that a new segment conveys a
bigger loss in intelligibility as the listener is not able
to assign the proper category.

On the other hand, [s—0] and [t—t"] are changes
that are also expected among French listeners (though
the latter is seen more often in low proficiency
speakers with little metaphonological awareness).
Our results confirm that, when this is the case (i.e.,
when the transformation of accentedness is similar in
two languages), intelligibility follows a similar
pattern.

In conclusion, our study complements the
classical theories of the mismatched interlanguage
speech intelligibility benefit by providing detailed
information about individual segments. By applying
the segmental FA generation technique and the
gradation technique, we can conclude that patterns of
perception are not dependent on the L1 of the listener,
but are probably related to the phonological
transformations that arise in their mind at the time of
speaking a non-native language.
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