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The current research examined brain function (e.g., frontal cortex, extended
amygdala, and amygdala function) associated with emotional language processing and inhibitory

control using psychological surveys, neuro-cognitive measures (i.e., Go-No Go task), and fMRI scans
of Japanese young adults learning English as a second language. Questionnaire surveys were collected
from 183 participants, data collection for neuro-cognitive measures was obtained from 75
participants and 15 participants completed fMRI data collection. Results obtained from this project
have been submitted to an international, high impact, peer reviewed scientific journal and is
currently under review. Data from this project were also presented at the 2021 Hawaii International
Conference on Education and at the 2021 Annual Meeting for the Society for Neuroscience.
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Currently, there is lack of understanding regarding the underlying neural mechanisms (e.g.,
prefrontal cortex, amygdala, and extended amygdala function) and associated psychological factors
(e.g., intrinsic motivation and anxiety) of student motivation in Japanese students learning English.
This is important to understand as English language proficiency ranks low in Japan compared to other
Asian countries (e.g., South Korea, Singapore) where English is not the native language (English First,
2016). In most scientific disciplines and in international business contexts English is the predominant
language used to converse and write (Clarke et al. 2007; Neeley, 2012). Furthermore, the number of
published papers from Japan in peer reviewed scientific journals falls below the OECD average in
comparison to Japan’s GDP and population (Hornyak, 2016). However, English is not required to
function in daily life for most Japanese; that is, Japanese persons lack external motivators necessary

to pursue English learning.

2. MEDHB

The purpose of the study was to examine neural mechanisms (e.g., the extended amygdala
and prefrontal cortex) and psychological factors that may underly motivation and emotion necessary
to facilitate Japanese student motivation to learn English and thereby improve academic English

outcomes in Japan.

3. WD TIA

The research project examined brain function (e.g., frontal cortex, amygdala, extended
amygdala) associated with motivation and emotion in Japanese participants learning English as a
second language using functional brain imaging (i.e., fMRI), neuro-cognitive measures (i.e., an
emotional-linguistic Go-No-Go task) and a psychological survey containing items assessing intrinsic
motivation, identified regulation, introjected regulation, ideal L2 self, cognitive strategy use, test
anxiety and self-rated English ability. Questionnaire surveys were collected from 183 participants,
data collection for neuro-cognitive measures was obtained from 75 participants and 15 participants

completed fMRI data collection.

Survey results found that intrinsic motivation positively predicted self-rated English ability.
However, anxiety was a negative predictor of self-rated English ability. Furthermore, intrinsic
motivation and anxiety positively predicted the ability of participants to self-regulate their behavior
(data were presented at the Hawaii International Conference on Education, 2021). Furthermore,
neurophysiological responses to positive, neutral, and negative emotional linguistic stimuli presented
in participants’ native language (i.e., Japanese) or in a second language (i.e., English) were examined
using a modified version of an emotional Go-No-Go task and fMRI scans. Results suggest that left

amygdala activation was significantly lower in the English neutral word condition compared to the



Japanese neutral word condition (see Figure 1). In addition, right extended amygdala activation was
significantly lower in the English negative word condition compared to the Japanese negative word
condition (see Figure 2; data were presented at the Annual Meeting for the Society for Neuroscience,
2021). These findings suggest that brain regions (i.¢., the extended amygdala) associated with negative
emotion are significantly less active when participants are performing a task that requires self-control
and are exposed to negative emotional words in a second language compared to when they perform a
self-control task and are exposed to negative emotional words in their native language. Results from
this project were presented at two international scientific conferences and are currently under review

in a peer reviewed international scientific journal.
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Figure 1. Mean (+ S.E.M.) BOLD responses to Japanese (red bar) or English (white bar)
neutral word presentation in the inhibitory control condition (i.e., No-Go condition)

measured in the left amygdala.
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Figure 2. Mean (+ S.E.M.) BOLD responses to Japanese (red bar) or English (white bar)
negative word presentation in the inhibitory control condition (i.e., No-Go condition)

measured in the right extended amygdala.
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