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研究成果の概要（和文）：本プロジェクトでは以下の成果が得られた。第１に、日本語を母国語とする者を対象
とした絵―名称課題では、絵と名称単語に音素単位で重なった場合、脳波には有意差がなかったのに対し、モー
ラ単位で重なったときに、脳波の振幅に顕著な違いを認めた。第2に、日本人英語学習者は英単語に母音をつけ
てモーラ構造を維持する傾向があるが、英語力が上がるにつれて、英語の発話におけるモーラの物理的兆候が消
えていくことがわかった。第3に、韓国語の音韻符号化では、音素には曖昧な役割しかなかったが、音節には顕
著な役割が見られた。最後に、音韻ストループ課題は言語産生の音韻単位を調べるのに適したツールであること
が実証された。

研究成果の概要（英文）：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.

研究分野：言語学

キーワード： language production　psycholinguistics 　neurolinguistics 　phonology 　EEG 　speech producti
on　electroencephalography
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研究成果の学術的意義や社会的意義
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.

※科研費による研究は、研究者の自覚と責任において実施するものです。そのため、研究の実施や研究成果の公表等に
ついては、国の要請等に基づくものではなく、その研究成果に関する見解や責任は、研究者個人に帰属されます。
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１．研究開始当初の背景 
 
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 is 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 
thorough understanding of the 
underlying brain mechanisms is not 
fully developed yet. 
 
 

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. 
 
２．研究の目的 
 
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. 
 
 
３．研究の方法 
 
This research project has employed several experimental paradigms to 
investigate this issue further. For example, the Phonological Stroop 
Task was used, 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.ɾo/ “yellow” in Japanese) and the word itself can be 
phonologically congruent (i.e. /ki/) with the color (e.g. 霧 /ki.ri/ 
“fog” printed in yellow) or not (e.g. 霧 printed 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 in 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 (けぴ /ke.pi/ vs. めぴ /me.pi/) or the first mora  
(くぴ /ku.pi vs. むぴ /mu.pi/).  
 
 



４．研究成果 
 
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 
bilingual (i.e. becoming /sufɪər/). 
This phenomenon occurs less 
frequently for high-proficient 
bilinguals. 
 
 
 
 

Fig.2 – Vowel insertion in a low-proficient bilingual’s L2-English 
speech. 
 

Furthermore, an EEG study (with 
Prof. Tokimoto, Mejiro U., and Prof. 
Miyaoka, Hiroshima U. of Economics) 
was published showing that (in 
Japanese) for mora overlapping 
stimuli significant brain potential 
differences appeared about 400-
500ms after picture presentation 
(see Fig. 3). This pattern did not 
occur when only the first phoneme 
was overlapping thereby indicating 
a significant role for the mora in 
Japanese before an overt response 
(i.e. naming) has been made. 
 
 
 
 
 

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. 
 
<引用文献> 
(1) Levelt et al.(1999) – Behav. Brain Sc. 
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