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Bilingualism is common in many cultures. However, not all of individuals achieve
higher levels of proficiency in second language (L2). Individual'differences in learning
and mastering languages could be ultimately characterized by differences in brain
function. Better understanding such differences would be of help to develop an
efficient way of language training. Until now, neuroimaging studies have used two
approaches to investigate the influence of proficiency on the language-related brain
networks. One approach is to compare highly proficient native language (1) with L2
of generally low proficiency. Previous studies showed that lower proficiency exhibited
more extensive cortical activation associated with language production and smaller
activation with language comprehension. Because this approach is to confound L1-12
status with proficiency, another approach to compare high and low proficient L2
learners is needed. Although a few studies have tried to isolate the role of proficiency
in shaping the neural networks of L2 processing, it remains still unclear how L2
proficiency modulates brain activation associated with language processes. Here, in
the present study, the author aimed to determine the brain basis of proficiency-related.
individual differences in L2 production and comprehension. For this purpose, the
author used a standardized test of spoken proficiéncy to evaluate proficiency levels in
individuals who learned English as a non-native language. To measure brain
activation related “directly” to proficiency, a modified version of this English test for
an fMRI experiment was used. This modified version consisted of four production tasks,
such as reading, repeating, replying question and sentence building, as well as one
comprehension task (i.e., story comprehension). Brain activation associated with the
five tasks was compared between three proficiency groups (low, medium and high). The
hypothesis was that the proficiency dependency of the neural representation of L2
processes is linguistic process-specific. The author expected that the neural activation
by the production tasks would decreases as proficiency increases, and vice versa by a
comprehension task. Functional MRI study was conducted with 31 native Japanese
gpeakers who learned English in a country where its language is not spoken in daily
life. Proficiency levels of the learners were assessed with a standardized test of spoken
non-native English skills (Versant English test! Pearson Education Inc., CA, USA).
The test score report is comprised of an overall score and four sub‘scores for “sentence
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mastery (grammatical knowledge),” “vocabulary,” “fluency” and “pronunciation.” The
overall score represents the ability to understand spoken English and speak it
intelligibly at a native-like conversational pace. Based on their proficiency levels
indexed by overall scores in the test, they were divided into three groups (low, medium
and high). During fMRI scanning, they performed five language tasks: reading (to read
aloud a sentence), repeating (to listen to a sentence and repeat it), replying question

(to listen to a question and give a simple answer to it), sentence building (to listen to
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three phrases and rearrange them into a sentence), and story comprehension (to
summarize a story while listening to it). As results, behavioral data analysis revealed
an increase in the accuracy of the task performances other than reading, corresponding
to higher levels of proficiency. In fMRI data analysis, the present results revealed that
less activation in higher proficient L2 learners was shown in the left IPL (BA 40)
during the reading task and in the left dorsal IFG (BA 45/44/9) during the sentence
building task. In contrast, nﬂ;ore activation in higher'pmficiency was observed in the
right lateral-posterior cerebellum (Crus 1/2) and the left ventral IFG (BA 47/45/44)
during the story comprehension task. Interestingly, the results also found that the
proficiency subscore for “fluency” (relating to the manner of the response production)
is a major determinant of the proficiency-dependent activation during both syntactic
production and discourse comprehension. Consistent with the hypothesis, the results
indicate that syntax and phonology in higher proficient 1.2 learners are dependent on a
more automatic manner and that higher proficiency is related to more extensive
semantic processing which is supported by more efficient syntactic processing. The
present findings suggest that low proficiency in spoken L2 skills may be caused by iéss

efficient, less automatic syntactic processes.
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