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The current findings inform theoretical models on the architecture of the language production system
(e.g. Levelt et al. 1999). Additionally, there are numerous societal and practical implications of
this project to language education, speech pathology and human-machine interaction.

This project had several noteworthy research outcomes. First, we found,
using a picture-word naming task, that Japanese native speakers showed diverging brain potentials
when a mora unit was overlapping. When a phoneme was overlapping between picture and distractor word

no significant brain pattern differences were found. In another paper, we found that when a
bilingual®s L2 English ability increases the physical manifestation of the mora in the L2-English
speech signal disappeared (i.e. relative to low-proficient bilinguals who added vowels to English
words to adhere to their L1 Japanese moraic structure). Next, For Korean phonological encoding we
found an ambiguous role for the phoneme but a more pronounced role for the syllable. Lastly, the use

of the Stroop color naming task was validated as a suitable tool to investigate the phonological
unit of language production.
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A great number of languages exist in the world and most of them sound
unique. It has been shown that language abilities have strong ties
with economic and social factors as the world becomes more
interconnected. Hence, it 1is important to understand the exact
intricacies of language, and especially how speech sounds are made in
the human mind. Several models have emerged to describe the language
production system. The most detailed model (see Fig. 1) has been put
forward by Levelt and colleagues [1]. This model proposes that: (1)
we first access the meaning/syntactic properties of words, then (2)
we construct the words’  speech
sounds. However, how exactly
speech sounds are assembled for
the different studied languages

(i.e. phonemic / moraic
. syllabic) is still debated and a
- - = phoreme i srough understanding of the

fully developed yet.
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Fig. 1. Layout of the Levelt et al. (1999) language production model.

Other important concerns can be seen in the literature. For example,
the range of tasks previously used is restricted (e.g. many studies
exclusively used implicit priming) and the range of languages which
have been investigated should be greatly extended.
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The purpose of this research project is to investigate how speakers
from different language families construct speech sounds in their
native (and, if available, second) language(s) and, whenever possible,
what brain processes are involved. This understanding is essential
for models defining the inner workings of the language processing
system [1]. Also, there are many societally relevant applications,
such as those found in language education, speech pathology, and
human—machine interaction.
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This research project has employed several experimental paradigms to
investigate this issue further. For example, the Phonological Stroop
Task was wused, which has not been widely employed before to
investigate the phonological unit of speech production. In this task
participants need to name the color a word is written in (e.g.
/ki.i.ro/  “yellow” in Japanese) and the word itself can be
phonologically congruent (i.e. /ki/) with the color (e.g. % /ki.ri/
“fog” printed in yellow) or not (e.g. FEprinted in red which is
/a.ka/ in Japanese). In this project this task has been used both for
Japanese (Verdonschot & Kinoshita, 2018) and Korean (Han & Verdonschot,
2019). Also, a word naming task was used to investigate the occurrence
of epenthesis in JP-ENG bilinguals. Next, for the relevant EEG/brain
studies 1in this project a picture naming task was used. Here,
participants saw a picture (e.g. /kugi/ ‘nail’ in Japanese) and
non—-words were superimposed which phonologically overlapped in the
first phoneme (17X /ke.pi/ vs. ¥ /me.pi/) or the first mora
(<X /ku.pi vs. T2 /mu. pi/).
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I have published several papers with my collaborator (Dr. Kinoshita)

from Macquarie University which include papers outlying the value of
the phonological Stroop task in the investigation of the phonological
unit of language production (Verdonschot & Kinoshita, 2018). Also, I
have investigated Korean phonological encoding in collaboration with
Prof. Han from Konkuk University (Seoul). These findings are now
published in the Quarterly Journal of Experimental Psychology and
indicate an ambiguous role for the phoneme and a potentially strong
role for the syllable in Korean. Also, I collaborated with Dr. Kiyama
(Tohoku U.) and published an EEG (i.e. brain) investigation on
linguistic markers of social distance which is now published in the
Journal of Neurolinguistics. Next, a paper published in Psychological
Research shows significant vowel insertion for low— but not high—
proficient Japanese—-English speakers for certain words, indicating
they used the Japanese phonological unit when speaking in English.

Figure 2 shows an “u” entering the consonant cluster /sf/ in the
‘ word /sphere/ for a low-proficient
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Fig. 2 - Vowel insertion in a low—proficient bilingual’ s L2-FEnglish
speech.

n epenthesis of 63 ms (/sufior/)

Furthermore, an EEG study (with

P<8s Prof. Tokimoto, Mejiro U., and Prof.

/. . . Miyaoka, Hiroshima U. of Economics)

.| A \W was published showing that (in

il ¥ Japanese) for mora overlapping

7 o stimuli significant brain potential

i differences appeared about 400-

500ms after picture presentation

B 3. B O “ (see Fig. 3). This pattern did not

4 ‘> s occur when only the first phoneme

P\\ was overlapping thereby indicating

/ \ a significant role for the mora in

Japanese before an overt response
(i.e. naming) has been made.
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Fig. 3 - Significant brain potential differences for phonologically
overlapping morae around 400-500ms.

This finding differs from those found in other languages (like
Chinese) in which, despite the lack of behavioral effects for the
phoneme in those languages, the brain does show responses to the
phoneme [2]. The finding of the current project, however, clearly
shows the special status of the mora in the (bilingual) Japanese brain.
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(1) Levelt et al. (1999) - Behav. Brain Sec.

(2) Qu et al. (2012) — PNVAS
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