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[ 2] Research setup

Developing good second language (L.2)
proficiency skills plays an increasingly key role in
career- and academic-related success in a globalized
world. According to previous literature, however, the
outcomes of EFL education in Japan are subject to a
great amount of individual variability: Some
learners can achieve considerably advanced L2
proficiency, while others remain heavily foreign-
accented, even if they engage in the same amount
and type of L2 instruction and practice activities. By
interfacing both
perspectives, and taking different research methods
(cross-sectional, longitudinal), we take an
exploratory  approach  to which
neurocognitive functions underlie successful L2
learning.

In Phase 1, we completed the ongoing
cross-sectional project wherein we behaviorally
examined the perceptual-cognitive profiles of 80
students at Tohoku University. In Phase 2, we then
proceeded to examine how Japanese learners can

education and neuroscience

examine

improve L2 English phonological skills when they
engage in different types of training and how such
training gains could be tied to learners’ perceptual-
cognitive individual differences (.e., aptitude-
treatment interaction). In Phase 3, we have
launched an fMRI experiment in order to track their
neural activities among a total of 40 students at
Tohoku University when they engaged in different
types of training. The first part of the data was
collected and submitted to a series of preliminary
analyses. Depending on the findings, we plan to
further expand the scope of the dataset.

[ 3] Research outcomes
(3—1) Results

In Phase 1 (n = 80 participants), the cross-
sectional analyses showed that those with more
advanced L2 phonological proficiency likely had not
only greater memory but also more precise auditory
processing abilities. In Phase 2 (n = 100+
participants), the longitudinal analyses showed that
Japanese speakers equally benefited from a range of
contrastive training methods. For example, gains
were similar whether the treatment was delivered
explicitly or implicitly and whether the treatment
comprised speech vs. non-verbal stimuli. However,
we also found that those with more precise auditory
processing yielded substantially large training gains
especially when they were exposed to auditory
training.

In Phase 3 (n = 40 participants), the fMRI
analyses showed that different brain areas were
activated when participants engaged in two
different types of training, speech vs. auditory
training. Speech training was operationalized as
intensive exposure to L2 English phonemes.
Auditory training was operationalized as intensive
exposure to synthesized non-verbal sounds which
varied in the key frequency areas in English vowels
(1200-1600 Hz). Some emerging patterns were
observed:



e Speech training increased not only STS
(phonological network) but also STG
(auditory network) to some degree.

e Auditory training led to greater STG
activation (than speech training) and
transfers to change in ST'S activation.

(83 —2) Future perspectives

In addition to the ongoing papers, the team will
write a few academic papers to summarize the
outcomes of the international collaborations in top-
tier journals in L2 education (e.g., Studies in Second
Language Acquisition) and cognitive psychology
(e.g., Cognitive Science). This proposed project will
allow the team to test the validity/feasibility of the
research framework, strengthen the record of
collaboration, and apply for large-scale research
grants in the near future (e.g., JSPS Bilateral Grant;
ESRC Standard Research Grant).

At every phase of manuscript writing and grant
application, PI and CIs’ postgraduate students will
be involved. They will receive training, which will in
turn help develop their future career.
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