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(日本語訳 日本人英語学習者の初期統語解析における自動性の解明:心理

言語学的・神経科学的検討)

論文要旨
The purpose of也isdissぽ旬ltionis to inv，ω首gate組 drev'回 1也.emecha且ismofsen旬E∞

processing for Ja問 eseEFL (English as a Foreign Lω伊 .ge)1鎚mers，明郎副yfi∞us同 on
h 凶 eof也.eexplicit linguistic information， and也.ee宜的包ofproficiency on the 刷 omaticity

inSYn包cticpars泊g.
Japanese EFL 1回merstend to be not good at read泊gEnglish sentenωs. A1though也e

必fficu1tiesof J apa且.eseEFL 1:飽meぉ包 comprehendingsentences創軍 oftendiscussed抱

p地 gogi叫 forums，也ey悶悶e1y回 getedi且也.epsycholingu凶 c出血伽reso far. 

P紅白叫ar1yin English， it is crucia1 to p踊 e組 dund師凶dthe sy蜘 ctic蜘 uc知reof the 

sentenωs∞η民tly. D町並gSYntactic parsing， readers n'腸dto use也.elinguistic information 
of the sentence suchωmorphologi'ωl，SYn旬ctic，semantic， and dis∞lurse information as也e
cue to construct the structure. But it is not clear what is easy or what is di盤C叫tfor Japanese 

.EFL learnersω ∞凶加.ctsentenωstruc旬l'esand油 atbecomes伺 sierwh姐血血proficiency

unproves. 
In the previous research， psycholinguistic experiments w:田∞，nduc凶 onnative 

p叫 :ersof English from也epersp叫 .veof也.eiruse of SYntactic組 dsem副 cinformation in 

processing temporarily ambiguous sen:旬Eωs. Fぽreir富組dClifton (1986)泊sisted也atnative 

speakers of English use only syntac偽 informationon p邸周. Trueswell， Tanenhaus， and 
臼msey(1994)， on也.e0'血erha且d，∞，ncluded幽 1native sp朗kersof English use not only 
SYn飽cticinformation but a1so sema且ItiCand 0'也.er並formationon parsing. In addition， Just 

andC紅pen耐 (1992)investigated也.erelation betwe姐 lingt山氏泊formationPl'O(渇ssingand 

individua1 difiぽ姐旬。fwo出 ngmemoryωlp8city包sentenceprocessing and revea1ed也at也e

useof也elingtおおinformationdi島，l'eddepending on read闘 'work泊gmemoryωpacity. In 

∞，ntr舗も註 is副d也atL2 1伺血悶 inclu必ngJa戸且蹴 EFLlearners rely more on lexical， 

鎚盟組ticand pragmatic information and也at也.eSYn臨ticinformation is ab節目t担也誼

醐回ω戸∞e随時 (8叫owS刷ぬJ1'eHypothes包:C抽 sen& Fe1ser， 2006). Moreover，包
rec制御dies，n問。，physio1ogica1m拙 ods制伽:uson bra泊 ac討vation伊 duallybeωme 
more used for investiga也g也emechanism of 1anguage pr'∞e鎚ingand也B鰐凶itivityω也e
h伊isticinformation on SYn臨ticp悶 inginbo也LlandL2sμakers. 

But litt1e is known about how Japanese EFL 1earn悶 b凶dSYntacticrep間組組tions

d町包g鈴凶mωpl'ωe図面gand how 1earners acq凶reand deve10p也.eirm曲。dsofs姐 ten，ω

proc鎚singinc1udi且gSYn飽cticparsing. In白isdissぽ旬tion，也emecha凶smof sy盟組ctic

伊ぉingfor Ja戸島欄EFL1伺 mers，鎚peci岨yfocusing on the use and也epro<渇ssof linguistic 

information， and the effects of pro島 iencyon也eautomaticity in sy脚 cticp.師 ingare 

泊v叫 ga旬dfrombo也psycholinguisticand neurophysio1ogi，ωlp四戸ctiv，ω.

In Chapter 3， an eye-tracking 叫>erim.entwas conduc凶 ωinvestig蹴 howJapan闘
EFLl伺m闘 wi也intermediateproficiency procωs temporarily ambiguous鈎:ntenωsfrom也e

p悶 pω:tiveof th，位 ωeof鎚mantic組 dmorphosy醐 cticinform!ltion. In Exper加釦t1， 
par尚早ipantsread sentences∞E凶ningreduced re1ative c1auses for which initia1 noun phrases 
were controlled by the information of animacy. In Experiment 2， p副 cipantsre“senten，臨
∞，ntain泊.gm必nc1ause or l'educed. re1副vecons佐uctionsfor which泊itia1v，釘bsw，町B

morpho1ogically∞E加 Ued. 百.eeffi帥 ofthe improvement of proficiency訓副n也e
泊旬rmediategroup and the incre鎚 eof working memoryωμcity were a1so∞'nsidered凶 ing
也.elin錨rmixed-effecぉmodel. The resul包rev，回led也atJap組問町Ll儲mersωnuse也e

information of an泊acyto facili飽tesenl回 ωprocessingω 也.eir~町oficiency improves. 

However， they do not a1ways use the morpho勾ntacticinformation effective1y for sen:旬nce

pr'∞ωsingand也erewere feweffi釘包ofproficiency and worki且gmernory capacity for reading 
sentences ∞且tainingreduced relative clauses.τ'hese _results indicate也atJapanese EFL 

1earn臨 re1yon也.esemantic組 do也erinformation for sen回 .ceprocessing and伽 t也.euse of 

the SYntactic包formationis absent， w泌chis ∞nsistent with the 8hallow 8tructur官Hypothesis
ofL2 speakers (C1油sen& Fe1ser， 2006). 
In Chapter 4， the event-relaおdpoten1制 s(ERP) experiment was∞nducted to investigate 

Japanese EFL 1関闘が sensi語、rityto linguistic information， inc1uding (a) morphosyn蹴 :tic

information (regular/irregular vぽbs)，(b) semantic凶 brmation，組d(c) phrase紺岡山富1ru1es， 
d町恒gsenteIl!ωproωssing. 1晶畑町swi也intermediateand 10wer proficiency p紅白ip蹴 din

也eexper泊姐tand也.eeffec包 ofproficiency on血e鵠阻む.vityto也.einformation were a1so 

examined. P.ぽticip佃.tsr.伺 dsentences inc1uding∞立町tor. incongruent泊forma託onand 

jud斜地自由町也esen:岡崎weregr四 mati，ω11向 m組員cally∞'rrect. 百eres由民V叫 ed
也at也eP600 maguitude for the morphoSYntactic in∞ngruent condition of也eregul紅 V釘'bs
was positive1y∞，rrela絡dwi也 proficiency1evel， indica由g也atpro 
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\lilIix~1ii 
The purpose of this dissertation is to investigate and reveal the mechanism of sentence 

processing for Japanese EFL (English as a Foreign Language) learners, 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. But it is not clear what is easy or what is difficult for Japanese 

.EFL learners 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 

Garnsey (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 (S~ow structure Hypothesis: Clabsen & 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 Ll 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 

information, 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 investigate how Japanese 

EFL learners with intermediate proficiency process temporarily ambiguous sentences from the 

perspective of their use of semantic and morphosyntactic inform!ltion. In Experiment I, 

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 

ofL2 speakers (Clahsen & Felser, 2006). 

In Chapter 4, the event-related potentials (ERP) experiment was conducted to investigate 

Japanese EFL learners' 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 maguitude for the morphosyntactic incongruent condition of the regular verbs 

was positively correlated with proficiency level, indicating that proficient learners 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 L 1 

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 

rules. 
In Chapter 5, the changes of the sensitivity to the syntactic information after the 

exposure to the correct information were investigated. Recent studies revealed that the 



偲posureω也，elinguistic information incl叫担g蜘回ω紺ucωreis effective to promo旬也e

醐国関 proce唱S並.g1m丑1an.gua.ge1ωrnin.g. The exposure加 ksfc∞usin.g on (ゆ
morpho明 tacticinformation (:お別1ar1加伊larverbs) and (b) pbr蹴蜘凶凪1ru1es w悶

∞，nduc凶 toJ:叩組凶eE庇 1ωm悶 W抽 lowproficiency. The effec包 oftask勿peon 
抑制Jreare also inv'剖.g8凶， (1) silent read同協:kand (2) re戸出，on加 :kwi血o凶 looki且.g.
Then也，eERPe理lerImentW:踏∞，nduc飴din the same mannerωChaptぽ 4. The e湾問ime凶
showed白血tP600∞mponen旬 wer唱 elici'もωa.gainstthe morphosyntactic vio1ations of the 
m伊1arverもsand也，ephrase蜘ぬJI"alvio1ations a伽 p紅白ip組，ts∞mple凶 thesilent re“泊g
task. In con回st， P600∞，mponents w悶 detected包也，einωn.gruent∞ndition of也e
irre.gular verbs after particjpan匂 compl臨 d也，ere抑制，on国 kwi也out1∞kin.g. The l'ω叫包

rev，伺ledthat也，elearnab出世Yof也elin伊isticinfom刷 onis different加tw偶 E 也e

morphosyn絢cticinfonnation of血，ev'釘'bsand the phr俗es佐uc卸ra1ru1es for Jap組，ese

low-proficiency EFL 1鎚 mers.

四apt，ぽ 6presents也，eg釦釘宮1di邸凶sionabout也el'es凶，tsob凶nedfrom也e

e湾問imen包. Lastly， Chapt釘 7∞ncludes出s他開制onwi也 m市 W泊.gthe l'esid叫
problems and improvements for白r血，er蜘，dies.
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要 旨

別紙のとおり。

exposure to the linguistic information including sentence structure is effective to promote the 

sentence processing aria 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 readPlg 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 particjpants completed the repetition task without looking. The results 

revealed that the learnability of the linguistic information is different between the 

morpho syntactic information of the verbs and the phrase structural rules for Japanese 

low-proficiency EFL learners. 
Chapter 6 presents the general 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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1.本槍文の目的および考察対象

本論文は、外国語学習者としての初・中級熟達度の日本人英語学習者を対象

に、心理言語学的行動実験・神経科学的脳科学実験を通して、文レベルでの統

語解析における言語情報の利用の様相と、熟達化・学習に伴う言語情報処理の

自動化プロセスの解明を目指したもので.ある。

2.本輪文の構成と内容

Chapter 1. Introductionでは、言語処理における文理解プロセスにおいて、文

の統語構造の構築が必要不可欠であるとの認識に立ち、形態・統語・意味など

の言語情報に基づいて、心内でリアルタイムに統語構造を構築することの重要

性が指摘される。

Chapter 2. Literature Reviewでは、第一言語および第二言語(外国語)におけ

る統語解析時の言語情報の利用について、心理言語学的・神経科学的な面から

詳細に先行研究が検討され、日本人英語学習者の文理解が意味情報に強く依存

しているのに対して、統語情報の利用が自動化されていないことが指摘され

る。

Chapter 3. The Use of Animacy and Morphosyntactic Information in Compre-

hending Temporarily Ambiguous Sentences: An Eye-Tracking Studyでは、中級熟達

度の日本人英語学習者を対象に、文処理時の意味情報・動詞の形態統語情報の

利用について熟達度・ワーキングメモリ容量別に眼球運動測定実験により検証

した。その結果、学智者の意味情報処理の熟達度依存性と動詞の形態統語情報

処理の非自動性が明らかになった。

Chapter 4. Sensitivity to Linguistic Information during Sentence Processing: An 

Event-Related Potentials Studyは、初・中級熟達度の日本人英語学習者におけ

る、文中の言語情報(形態統語情報・意味情報・句構造規則)の違反に対する

敏感さと、熟達度の上昇に伴う敏感さの変化を事象関連電位測定実験により検

証したものである。実験の結果、学習者の規則動詞の形態統語違反に対する敏

感さの熟達度依存性と、不規則動詞の形態統語違反・句構造規則違反の非敏感

性が示された。

Chapter 5. Exposure Effects on Sensitivity to Linguistic Information during 

Sentence Processing: An Event-Related Potentials Studyでは、初級熟達度の日本

人英語学習者を対象に、統語情報(形態統語情報・句構造規則)への反復接触

課題(黙読または音読)による情報の脳内処理機構の変化を事象関連電位測定

実験により検証した。その結果、黙読課題が文法規則(規則動詞の形態統語情

報・句構造規則)の学習を促進するのに対して、音読課題が語業情報(不規則

動詞の形態統語情報)の学習を促進することが明らかにされた。

Chapter 6. General Discussionでは、 3つの実験結果に基づき総合考察が行われ

る。初・中級日本人英語学習者の統語解析は、母語話者のように自動的な統語

情報処理が前提とはならず、意味情報に依存していることが指摘される。非自

動的な統語情報処理の学習可能性については、大きな処理コストが要求されな

い黙読課題において文法規則が明示的に学習されるのに対して、ヮ L キングメ

モり内の音韻ループが活性化される音読課題に語集情報の記憶・学習効果があ

ると結論づけている。

Chapter 7. Conclusions and Further Studiesでは、本論文の結論および今後の課

題について述べられている。

3.本陰文の独創l性と意義
本論文は、外国語習得途上の日本人英語学習者における、言語情報のリアル

タイムでの処理と、熟達化に伴う処理プロセスの変化を心理言語学・神経科学

の2つの観点から学際的に検討した点で新規であり、学習者の文処理メカニズム

とその発達過程の解明に大きく貢献するものである。また、外国語学習者の反

復接触による統語情報処理の潜在学習の可能性を神経科学的に調査した研究は

過去に例がほとんどなく、外国語教育の授業実践にも示唆に富んだ論文と言え

る。
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Study. ことばの科学会学会誌『ことばの科学研究~ ， 14号， 19・42. (査読有)

5.基準宜主(印刷中) r外国語の文処理プロセスにおいて形態統語・意味情報
はいかに利用されるか一眼球運動・事象関連電位からの検討J横川博ーほか編

『外国語運用能力はいかに自動化するか一言語情報処理の自動化プロセスを探

る』松柏社， 2014年3月刊行予定(分担執筆，査読無し)

この他、学会・研究会発表8件(うち1件は英語での発表)、うち 1件は国際学

会で発表を行うなど精力的に学会発表を行っており、圏内外のさまざまな分野

の研究者との交流の中で精錬されてきたものである。このような学究活動の水

準からも、本論文は博士論文としてふさわしい研究成果と言える。

以上のことから、学位申請者の鳴海智之氏は博士(学術)の学位を得る資格

があると認める。
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