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It is commonly known that Japanese learners of French have difficulties with
discriminating certain sounds that do not exist in their mother tongue. However, few solutions are
offered to instructors on how to specifically handle those problems. In this project, we created a
tool to measure students® progress in learning French vowel phonemes. Data were collected and
analysed from university students taking beginner French language courses, and the results showed
that students who received articulatory training specifically designed for Japanese speakers showed
significant improvement over the control group who followed traditional phonetical training. This
suggest that using articulatory training tailored to Japanese learners is efficient in improving
their perception and discrimination of difficult French vowels.

SLA

frequency discrimination phoneme discrimination pronunciation French Second Language dida
ctics articulatory training SLA



X C—19, F—19—1. Z—19 (Utm)
1. WFFEBAME S D7Y 5

Various forms of auditory discrimination training contribute to improving children’s
language abilities (Merzenich et al., 1996; Tallal et al., 1996). Discrimination of a
frequency difference between two sequentially presented pure tones has been the most
widely used task in laboratory studies of auditory perceptual learning, probably
because consistent and strong improvement has been observed in every study
(Delhommeau et al., 2002; Demany & Semal, 2002). Stimuli used in these studies focus
on recognizing differences of frequency through specifically training with pure- tone
sounds. Our original key scientific question was whether articulatory phonological
training can, as with pure-tone training, (1) improve frequency discrimination
(perception of phonemes) as well as (2) improve pronunciation (production of
phonemes) of Japanese learners of French.

2. WO BER

This study focuses on the application of experimental phonetics (perceptual) to the
didactics of foreign language phoneme discrimination and pronunciation. Due to the
pandemic, direct contact with the students was not possible and frequency threshold
levels could not be carried out. Consequently, the initial scope of the experiment was
downscaled to key scientific question (1), to determine whether articulatory
phonological training online may enhance proper perception of French vowels by
non-native Japanese learners. To do so, we considered the following working
hypotheses:

1. Learners' French perception naturally improves between the TO, T1 and T2
tests in all groups (within-subjects independent variable) ;

2. Articulatory training has a significant positive impact on the correct
perception of French in the experimental group compared to the control group who
receives the usual traditional pronunciation training in French (independent variable
between subjects) ;

3. Musicians, who have an advantage in auditory information processing, should
have a better perception of the new language than non-musicians, and whatever the
group they belong to (experimental or control) (independent variable between subjects).
We believe that articulatory training on subjects with a 'musician' profile will therefore
have little or no effect (since musicians have lower pitch discrimination thresholds than
non-musicians, Kishon-Rabin et al., 2001) ;

4. A final variable considered in this study was the learner's affiliation.
Depending on the faculty from which the learners originate, their learning abilities are
not identical. For example, students from medical schools are generally better at
languages than students enrolled in the arts or sports faculties.

3. WD A

First year Japanese students from four identical Basic French courses at the
University of Tsukuba answered a questionnaire (N=30). Over the 2021 academic year,
two experimental classes were trained in articulatory phonology, the two other classes
served as the control group. Students considered as musicians were trained or not
depending on the class they belonged to.

Gathering of quantitative data consisted of a t0 pre-test (May 2021), a first training
phase of 15 weeks followed by a t1 intermediate test (July 2021), a 2nd training period
of 15 weeks followed by a final t2 test (January 2022).

The previous year, an online tool was developed with Archean Technologies for the
tests. Evaluation focused on the perception of contrasts of minimal pairs which are
problematic to Japanese students learning French vowels. The experiment specifically
concerns the following set of vowels:

1) ol - hats (2) h/ - Iyl; (3) 1al - 1315 (&) J&] - [a/



The following syllabic structures were tested
V (vowel only) ; CV (vowel consonant) ; CVCV ; CVCVC; CVCVCV.

C =1n order to focus the study exclusively on the vowels, all French consonants used
excluded those which present difficulties for Japanese speakers (r, 1, f, b, v and
semi-consonants).

Example of structures explored for the pair: /u/ - /y/
a) structure /V/ 'y, u

b) structure /CV/ : py, ty, ky, ... pu, tu, ku, ...

¢) structure / CVCV / : mony, dobu, boku, ...

3 distinct perceptual exercises were developed online to test each set of vowels:

1. Identification: recognition of sounds
. . . PhonATffect " AN?"
in a series of 4 samples and 1 distractor. "I'N" / "ON-"

ez s ant”. Cliquez sur les carrés blancs et écoutez les mots. Puis faites glisser les rectangles colorés sur les
carrés correspondants. i aucun son ne correspond ou si vous vous étes frompes, faites glisser le rectangle blanc. Validez
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in an Supprimer
commedans | comme dons
Voisin Maman

Valider
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2. Discrimination 1 - between two
sounds.

@ Consignes
Ecoutez les deux extraits ef choisissez si leurs prononciations sont identiques ou différentes.

B
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3. Discrimination 2 - logatomes AXB
where X must be matched with either A or

B.
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This study aimed to develop an online instrument to measure progress throughout one
academic year in students’ perception of minimal pair phonemes which are problematic
for Japanese learners of French.

The analysis removed items with correlation coefficients below 0.39, which are
considered low. Items with high correlations were retained. Moreover, outliers were
observed in time responses on the high end for perceptual exercises 2 and 3
(Discrimination 1 and 2) and on both ends of the spectrum for exercise 1 Identification
(time response range conserved: 10000ms-150000ms). Out of the initial 30 learners
observed, only 17 had complete data, bringing the sample to a much smaller size than
initially expected. However, research results show that learners across all classes
progress throughout the year on all sets of vowels studied. In other words, learners'
French perception naturally improves between the T0, T1 and T2 tests in all groups.
Furthermore, we did find statistically significant results which reveal that articulatory
training has a significant positive impact on the correct perception of French in the
experimental group compared to the control group. As predicted, results from an
independent samples t test on scores clearly showed that the participants who received
articulatory training (M= 5.89, SD = 233.6, N= 8) compared to the participants in the
control group (M= 6.58, SD=211.7, N=9) demonstrated significantly better scores
(4522) = 2.55, p<.001). However, there was no statistically significant results
regarding the response times between the two groups (p>.05).

Concerning musicians, only 1 out of 17 students matched all requirements to be
considered having the profile of a musician, which usually provides an advantage in
auditory information processing, offering better perception of the new language than
non-musicians. Because only one student matched the criteria, running statistical
comparisons could not bear relevantly significant results. A larger sample of students
with a musical profile will be necessary to come to any relevant conclusion.

The final variable considered was the learner's affiliation. Leaners being from much too
diverse faculty backgrounds (N=8), no significant result could be reached as to the
effect of affiliation on French phoneme learning. As for musicians, we will need a much
larger sample of students to draw any valid conclusions in this respect.

In this project, we were able to create a tool to measure students' progress in learning
French vowel phonemes. The results of the data analysis clearly show progress over all
groups and a very significant improvement for the experimental group. The results of
the data analysis confirm the validity of using articulatory training to improve
Japanese learners’ perception and discrimination of difficult French vowels. The
results of this research have been and will continue to be widely disseminated through
oral presentations, workshops, and publications. The online tool developed with
Archean Technologies will be further developed to examine if similar effects may be
observed with French consonants difficult to learn for Japanese. Further data
collection using the tool is currently underway. Future research will collect more data
and draw more far-reaching conclusions about how to overcome difficulties Japanese
learners experience when learning French both in perception and production. Based on
these findings, we aim to clarify the learning process of French language pronunciation
and promote articulatory training as a pronunciation teaching method that can help
build awareness among instructors around the difficulties encountered by Japanese
learners of French and the means to overcome them.
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