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An investigation of the automaticity in parsing for Japanese EFL learners:
Examining from psycholinguistic and neurophysiological perspectives
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The purpose of this dissertation is to investigate and reveal the mechanism of sentence
processing for Japanese EFL (English as a Foreign Language) leamers, especially focusing on
the use of the explicit linguistic information, and the effects of proficiency on the automaticity
in syntactic parsing.

Japanese EFL learners tend to be not good at reading English sentences. Although the
difficulties of Japanese EFL learners in comprehending sentences are often discussed in
pedagogical forums, they are rarely targeted in the psycholinguistic literature so far.
Particularly in English, it is crucial to parse and understand the syntactic structure of the
sentences correctly. During syntactic parsing, readers need to use the linguistic information
of the sentence such as morphological, syntactic, semantic, and discourse information as the
cue to construct the structure. Bt it is not clear what is easy or what is difficult for Japanese

_EFL learnerts to construct sentence structures and what becomes easier when their proficiency
improves. ‘

In the previous research, psycholinguistic experiments were conducted on native
speakers of English from the perspective of their use of syntactic and semantic information in
processing temporarily ambiguous sentences. Ferreira and Clifton (1986) insisted that native
speakers of English use only syntactic information on parsing. Trueswell, Tanenhaus, and
Gamnsey (1994), on the other hand, concluded that native speakers of English use not only
syntactic information but also semantic and other information on parsing. In addition, Just
and Carpenter (1992) investigated the relation between linguistic information processing and
individual difference of working memory capacity in sentence processing and revealed that the
use of the linguistic information differed depending on readers’ working memory capacity. In
contrast, it is said that L2 learners including Japanese EFL learners rely more on lexical,
semantic and pragmatic information and that the syntactic information is absent in their

sentence processing (Shallow Structure Hypothesis: Clahsen & Felser, 2006). Moreover, in
recent studies, neurophysiological methods that focus on brain activation gradually become
more used for investigating the mechanism of language processing and the sensitivity to the
linguistic information on syntactic parsing in both L1 and L2 speakers.

But little is known about how Japanese EFL learners build syntactic -representations
during sentence processing and how learners acquire and develop their methods of sentence
processing including syntactic parsing. In this dissertation, the mechanism of syntactic
parsing for Japanese EFL learners, especially focusing on the use and the process of linguistic
infozinaﬁon, and the effects of proficiency on the automaticity in syntactic parsing are
investigated from both psycholinguistic and neurophysiological perspectives.

In Chapter 3, an eye-tracking experiment was conducted to investigﬁte how Japanese
EFL learners with intermediate proficiency process temporarily ambiguous sentences from the
perspective of their use of semantic and morphosyntactic information. In Experiment 1,
participants read sentences containing reduced relative clauses for which initial noun phrases
were controlled by the information of animacy. In Experiment 2, participants read sentences
containing main clause or reduced- relative constructions for which initial verbs were
morphologically controlled. The effects of the improvement of proficiency within the
intermediate group and the increase of working memory capacity were also considered using
the linear mixed-effects model. The results revealed that Japanese EFL learners can use the
information of animacy to facilitate sentence processing as their proficiency improves.
However, they do not always use the morphosyntactic information effectively for sentence
processing and there were few effects of proficiency and working memory capacity for reading
sentences containing reduced relative clauses. These results indicate that Japanese EFL
learners rely on the semantic and other information for sentence processing and that the use of
the syntactic information is absent, which is consistent with the Shallow Structure Hypothesis
of L2 speakers (Clahsen & Felser, 2006).

In Chapter 4, the event-related potentials (ERP) experiment was conducted to investigate
Japanese EFL leamers’ sensitivity to linguistic information, including (a) morphosyntactic
information (regular/irregular verbs), (b) semantic information, and (c) phrase structural rules,
during sentence processing. Learners with intermediate and lower proficiency participated in
the experiment and the effects of proficiency on the sensitivity to the information were also
examined. Participants read sentences including correct or .incongruent information and
judged whether the sentences were grammatically/semantically correct. The results revealed
that the P600 magnitude for the morphosyntactic incongruent condition of the regular verbs
was positively correlated with proficiency level, indicating that proficient leamers became
more sensitive to the morphosyntactic rules of regular verbs in later processing stages.
However, learners were not sensitive to the morphosyntactic information of the irregular verbs
and the phrase structural rules regardless of their proficiency; the ERP components that L1
speakers typically have were not detected. On the other hand, N400 was detected in the
semantic incongruent condition even if learners’ proficiency were relatively low. These
results indicate that, in terms of automaticity, Japanese low-proficiency EFL learners are
sensitive to semantic information but not morphosyntactic information or phrase structural
ules.

In Chapter 5, the changes of thé sensitivity to the syntactic information after the
exposure to the correct information were investigated. Recent studies revealed that the



exposure to the linguistic information including sentence structure is effective to promote the
sentence processing and language learning. The exposure tasks focusing on (a)
morphosyntactic information (regular/irregular verbs) and (b) phrase structural rules were
conducted to Japanese EFL learners with low proficiency. The effects of task type on
exposure are also investigated, (1) silent reading task and (2) repetition task without looking.
Then the ERP experiment was .conducted in the same manner as Chapter 4. The experiment
showed that P600 components were elicited against the morphosyntactic violations of the
regular verbs and the phrase structural violations after participants completed the silent reading
task. In contrast, P600 components were detected in the incongruent condition of the
irregular verbs after participants completed the repetition task without looking. The results
revealed that the leamaBﬂity of the linguistic information is different between the
morphosyntactic information of the verbs and the phrase structural rules for Japanese
low-proficiency EFL learners.

Chapter 6 presents the gemeral discussion about the results obtained from the
experiments. Lastly, Chapter 7 concludes this dissertation with reviewing the residual
problems and improvements for further studies.
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