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Abstract 
This study explored the effects of word order (VOS order 

vs. SVO order) on the cognitive loads required to process 
Truku sentences. Truku language follows the verb-object- 
subject (VOS) basic word order, which allows us to investi-
gate whether the subject-before-object (SO) word order is 
universally preferred to the object-before-subject (OS) order 
in sentence comprehension. We conducted two experiments 
in which the event-related brain potentials (ERP)/pupillary 
responses were recorded while the participants, who are 
native speakers of Truku, listened to Truku sentences. The 
results of the ERP experiment showed that SVO word-order 
sentences elicited a larger P600 effect than VOS order ones, 
suggesting that the word-order preferences in sentence com-
prehension are regulated by the language-specific (not uni-
versal) aspects of the basic word order. 
 
Keywords  ̿ sentence comprehension, Truku language, 
word order, ERP, pupillometry 
 

1. ┠ⓗ 

  ಶูゝㄒࢀࡒࢀࡑࡣᅛ᭷ࡢᇶᮏㄒ㡰ࡀᏑᅾࠋࡿࡍ

ࡤ࠼㸪᪥ᮏㄒࠕࡣኴ㑻ࡀⰼᏊࢆẀࠕ࡞࠺ࡼࡢࠖࡓࡗS

㸦ㄒ㸧O㸦┠ⓗㄒ㸧V㸦ືモ㸧ࠖ ㄒ㡰ࡀᇶᮏㄒ㡰࡛࠶

OSV㸦ⰼࠕࡓࡋ⬺㐓ࡽ㸪ᇶᮏㄒ㡰ࡾ࠾࡚ࢀࡽ࠼⪄ࡿ

Ꮚࢆኴ㑻ࡀẀࡓࡗ㸧ࠖ ࡢ㸪ᇶᮏㄒ㡰ࡣᩥࡢㄒ㡰࡞࠺ࡼࡢ

ࡇ࠸ࡁࡀㄆ▱ⓗ㈇Ⲵࡿࡍせ⌮㸪ฎ࡚ࡋẚ㍑ᩥ

ࡎࡽ㝈᪥ᮏㄒࠋ[1]ࡿ࠸࡚ࢀࡉ♧࡚ࡗࡼ✲◊⾜ඛࡀ

ከࡢࡃゝㄒࡣ㸪ㄒࡀ┠ⓗㄒඛ⾜ࡿࡍSO ㄒ㡰ࢆᇶ

ᮏㄒ㡰ᣢࡕ㸪ࡢࡽࢀࡑゝㄒࡣ࡚࠸࠾OS ㄒ㡰ࡾࡼ

ࡶ SO ㄒ㡰ᩥࡀฎ⌮ࡢ㝿㑅ዲࡽࡵ☜ࡀࡇࡿࢀࡉ

OSࡿࡍ⾜ඛㄒࡀ᪉࡛㸪┠ⓗㄒ୍[2,3,4]ࡿ࠸࡚ࢀ

ㄒ㡰ࢆᇶᮏㄒ㡰ࡿࡍゝㄒ࡚࠸࠾㸪OS ㄒ㡰ࡀ㑅ዲࡉ

ࡶࢀࡑ㸪ࡢࡿࢀ SO ㄒ㡰ࡀ㑅ዲࢆࡢࡿࢀࡉᐇド

ⓗࡣ✲◊ࡓࡋ♧ᑡࡢࡇࠋ࠸࡞Ⅼࢆ᫂ࡇࡿࡍࡽ

ㄒࡀㄆ▱≉ᛶ࡞ᬑ㐢ⓗࡢே㛫࠸࡞ࡽࢃ㸪ゝㄒࡣ

㡰ࡢ㑅ዲᛶࢆつᐃࡿ࠸࡚ࡋ㸦ᬑ㐢ㄆ▱௬ㄝ㸧ࡢ㸪ࡑ

㑅ዲࡢㄒ㡰ࡀ㸦ᇶᮏㄒ㡰㸧ࢱ࣓ࣛࣃࡢゝㄒಶูࡶࢀ

ᛶࢆつᐃࡿ࠸࡚ࡋ㸦ಶูᩥἲ௬ㄝ㸧࠺࠸ࡢၥ㢟ࡢ

ゎỴࠋࡿࡀ࡞ࡘ 

 ᮏ◊✲࡛ࡣ㸪ࢩࢿࣟࢺࢫ࣮࢜ㄒ᪘ࢡࢵࢹࢭㄒ୍ࡢ

㸪VOSࡾ࠶࡛ࡘ ㄒ㡰ࢆᇶᮏㄒ㡰ࢥࣟࢱࡿࡍㄒᩥࡢ⌮

ゎ࡚࠸࠾㸪SO ㄒ㡰ᩥ㸭OS ㄒ㡰ᩥࡢฎ⌮ࡿ㈇

Ⲵࢆẚ㍑ࡾࡼࡇࡿࡍ㸪ᬑ㐢ㄆ▱௬ㄝ vs. ಶูᩥἲ

௬ㄝࡢၥ㢟ࢥࣟࢱࠋࡿࡍࢳ࣮ࣟࣉㄒࡣ௨ୗ(1a,b)

ࡿ࠶㸪ᇶᮏㄒ㡰࡛࠺ࡼࡢ VOS ࡢ S ࢆ V ື⛣๓ࡢ

㸪SVO࡚ࡗࡼࡇࡿࡍ ㄒ㡰ࢆὴ⏕࡛ࠋ[5]ࡿࡁ 

 

(1) Actor Voice (AV) 

�The red kicks the blue� 

a. VOS: qmqah emqliyang niyi ka 

 kick.AV blue DET NOM 

 embanah niyi  

 red DET  

b. SVO: embanah niyi o qmqah 

 red DET FOC kick.AV 

 emqliyang niyi  

 blue DET  

 

㸪Actorࡣㄒࢥࣟࢱ㸪࡛ࡇࡇ 㡯㸦ୖグ࡛ࡣ㸪�the red�㸧

࠺ᢅ࡚ࡋㄒࢆ Actor Voice㸦AV㸧ᩥࡢ㸪Goal

㡯ࢆㄒ࠺ᢅ࡚ࡋGoal Voice㸦GV㸧ᩥ  ࠋࡿ࠶࡛⬟ྍࡀ

 

(2) Goal Voice (GV) 

�The red kicks the blue� 

a. VOS: qqahan embanah niyi ka 

 kick.GV red DET NOM 

 emqliyang niyi  

 blue DET  

b. SVO: emqliyang niyi o qqahan 

 blue DET FOC kick.GV 

 embanah niyi  

 red DET  
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ᐇ㦂࡛ࡣ㸪ㄒ㡰㸦VOS㸭SVO㸧ຍ࡚࠼Voice㸦AV㸭

GV㸧ࢆᐇ㦂せᅉ࡚ࡋ᧯సࡋ㸪ᩥࡿ࠸࡚࠸⫈ࢆ㝿ࡢ

ERP㸦㇟㛵㐃㟁㸧ࡧࡽ࡞▖Ꮝᛂࢆィ ࡇࡿࡍ

࡚ࣥࣛࣥ࢜࠸ࡘㄆ▱ⓗ㈇Ⲵࡢ㸪ᩥฎ⌮୰ࡾࡼ

ᣦᶆᇶ᳨࡙ࡁウࠋࡿࡍSO ㄒ㡰ࡀᇶᮏㄒ㡰࡛ࡿ࠶ゝㄒ

㸪SOࡣ࡚࠸࠾ ㄒ㡰ᩥ⌮ゎẚ㍑࡚ࡋOS ㄒ㡰ᩥ⌮

ゎ㸪ᩥࡢ⤫ㄒⓗฎ⌮㈇Ⲵࡢࢆࡉࡁᫎࡉࡿࡍ

ࡿ࡞ࡃࡁࡀᖜ್ࡢP600ᡂศࡿ࠶ERPᡂศ࡛ࡿࢀ

ERPࠋ[6]ࡿ࠸࡚ࢀࡉሗ࿌ࡀࡇ ᐇ㦂ࡢࡇࡣ࡚࠸࠾

P600 ᡂศࡋ┠╔㸪ࢥࣟࢱㄒᩥ⌮ゎࡢ㝿ࡢࡑᖜࡀ

᮲௳㛫᳨࡛ࢆࡢࡿ࡞␗࠺ࡼࡢウࡓࡲࠋࡿࡍ㸪ㄆ

▱ⓗ࡞ฎ⌮㈇Ⲵࡢࡣࡉࡁ㸪▖Ꮝᚄࡢኚ㸦ᩓ㸭⦰

ᑠ㸧ࡇ[7,8]ࡿ࠸࡚ࢀࡽ▱ࡀࡇࡿࡁ࡛࣮ࢱࢽࣔࡶࡽ

㸪ERPࡣ࡚࠸࠾㸪▖Ꮝᛂィ ᐇ㦂ࡽ ᐇ㦂ྠ

ᵝࡢᐇ㦂ࡶࡢ࣒ࢲࣛࣃ㸪ᩥ⫈ゎࡢ▖Ꮝᚄኚ㔞

 ࠋࡿࡍ᮲௳㛫࡛ẚ㍑ࢆ

 

2. ERP ᐇ㦂 

᪉ἲ 

ཧຍ⪅ ྑࢥࣟࢱࡢࡁㄒẕㄒヰ⪅ 25 ྡ㸦⏨ᛶ 7 ྡ㸪

ዪᛶ 18 ྡ㸪ᖹᆒᖺ㱋 61.5 ṓ㸪SD 12.5 ṓ㸧ࡀᐇ㦂

ཧຍࠋࡓࡋ 

ᮦᩱ (1)㸪(2)࡞࠺ࡼࡿࢀࡉ♧ືモᩥ 48 㸪ྛᩥ

ࢆ⤮ࡿࡍ㛵ἣ≦ࡍ♧ࡀᩥ่⃭ 48 ᯛ⏝ពࠋ่ࡓࡋ ⃭ᩥ

ࡿࡍᑐᛂ 48 ᯛࡕ࠺ࡢ⤮ࡢ㸪24 ᯛࡢᩥࡣពෆᐜࢆ

ṇࡃࡋᥥࡾ࠾࡚ࡋ㸪ṧࡢࡾ 24 ᯛࡣ㸪ືࡤ࠼స

㠀ືసࡀ㏫ࡢᩥ࡛⏤⌮ࡢ࡞ࡿ࠸࡚ࡗ࡞ពෆᐜ

 ࠋࡓࡗ࡞࠸࡚ࡋ⮴୍ࡀἣ≦ࡍ♧ࡀ⤮

ᡭ⥆1 ࡁ ヨ⾜࡚࠸࠾㸪ཧຍ⪅ࡣ㸪ㄒ㡰㸦VOS㸭SVO㸧

×Voice㸦AV㸭GV㸧ࡢ 4 ᮲௳ࢀࡎ࠸ࡢࡾᙜ࡚ࡽ

࣮ࢱࢽ࡚ࣔࡋ⥆㸪ᚋࡁ⫈࡚ࡋ㏻ࢆࣥ࣍ࣖࢆᩥࡓࢀ

どぬ࿊♧ࡢᩥࡀ⤮ࡿࢀࡉពෆᐜࢆࡿ࠸࡚ࡋ⮴ྜ

⪅ཧຍ࡚ࡋ㏻ࢆᐇ㦂ࠋࡓࡋ⟆ᅇࡾࡼᛂࡋᢲࣥࢱ࣎

ࢀࡉ♧࿊ࡶ࡚࠸࠾ࢀࡎ࠸ࡢ4᮲௳ୗࢆᩥ่⃭ࡢ48ࡣ

ࡣᩘ⾜ヨࡢ㸪ྜィࡵࡓࡓ 192 ヨ⾜ࡢᩥ่⃭ࠋࡓࡗ࡞

࿊♧㡰ᗎࡢᩥࠋࡓࡗ࠶࡛࣒ࢲࣥࣛࡣ࿊♧୰࣮ࢱࢽࣔࡣ

୰ኸࡿࢀࡉ♧⾲ὀどⅬࢆᖖจどࡋ㸪ࡼ࠾ࡁ▐ࡘ

 ࠋࡓࡋ♧ᩍ࠺ࡼ࠸࡞ࡉࡇᴟຊ㉳ࢆ㐠ື⌫║ࡧ

EEG グ㘓 Brain Productsࡢ ♫〇QuickAmp㸦ࣥࢧ

ࢺ࣮ࣞࢢࣥࣜࣉ 1000Hz㸧ࡢࢺ࣐ࣥ࢘ࣉࢵࣕ࢟ࡧࡼ࠾

Ag/AgCl 㟁ᴟ࡚࠸⏝ࢆ EEG ࡣ᥈ᰝ㟁ᴟࠋࡓࡋ ィࢆ

10-20 ἲࡿࡅ࠾F3/4㸪C3/4㸪P3/4㸪O1/2㸪F7/8㸪T3/4㸪

P7/8㸪Fz㸪Cz㸪Pz ࡢ 17 㸪VEOG㸭HEOGᡤ ィ

ࣥ࢜ࠋࡓࡋ⨨タࢀࡒࢀࡑᕥ║ୗ㸭እഃࢆ㟁ᴟࡢ⏝ 

ࡢ࡛ࣥࣛ EEG㸭EOG ࢆᖹᆒ㟁ᇶ‽ἲࡣグ㘓ࡢ

࡛ࣥࣛࣇ࢜㸪࠸⏝ A1㸪A2㸦ᕥྑ⪥ᮕ㸧ࡢᖹᆒ್

ᇶ‽ࠋࡓࡋグ㘓ࡣDC-200Hz ࣝࣇࢫࣃࢻࣥࣂࡢ

ࢆࢫࣥࢲ࣮ࣆࣥ㟁ᴟࡣ㸪グ㘓୰ࡋᐇ࡚ࡅࢆࢱ

10kƺ௨ୗಖࠋࡓࡗ 

ศᯒ ่⃭ᩥࡢᚋ࿊♧⤮ࡿࢀࡉᑐ࡚ࡋṇࡃࡋᛂ

ERPࠋࡓࡋ㝖እࡽศᯒࢆ⾜ヨࡓࡗ࡞࠸࡚ࡁ࡛ 㸪ࡣ

VOS㸭SVO ᩥᵓ㐀ᩥࡿࡅ࠾ᮎࡢ S㸭O 㸪(1)ࡿࡓᙜ

ヨྛ࡚ࡋࢡࢵ࣒ࣟࢱࢺࢵࢭࣥ࢜ࡢୗ⥺㒊㡿ᇦࡢ(2)

ࡢ⾜ EEG Ἴᙧࢆຍ⟬ᖹᆒࡾࡼࡇࡿࡍ⟬ฟࠋࡓࡋ

ERP Ἴᙧࡢ⟬ฟࡣ࡚ࡗࡓ࠶㸪ྛࡎࡲヨ⾜ࡿࡅ࠾ศ

ᯒᑐ㇟㡿ᇦ100-ࢺࢵࢭࣥ࢜msࠥ1000ms ษࢆࢱ࣮ࢹࡢ

㸪0.1Hz-30Hzࡋฟࡾ ࡋ⏝㐺ࢆࢱࣝࣇࢫࣃࢻࣥࣂࡢ

ࣇࢳ࣮㸪࠸⾜ࢆᡂศศᯒ❧⊃ࡃᇶ࡙㸪[9]ḟࠋࡓ

ᚋ㸪ࡓࡋ㝖እࡽἼᙧࢆᡂศࡿࢀࡉ࡞ࡳࢺࢡ

-100msࠥ0ms 㸪ཧࡋṇ⿵ࢆἼᙧ࡚ࡋࣥࣛࢫ࣮࣋ࢆ

ຍ⪅ྛࡈ᮲௳࡛ຍ⟬ᖹᆒࡢࡇࠋࡓࡋ㝿㸪±100ǍV

ศᯒࡣࢱ࣮ࢹࡢ⾜ヨࡴྵࢆࣝࣉࣥࢧᖜ್ࡿ࠼㉸ࢆ

 ࠋࡓࡋ㝖እࡽ

 ຍ⟬ᖹᆒ࡚ࡋᚓࡓࢀࡽERP Ἴᙧᑐ࡚ࡋ㸪ศᯒᑐ㇟

㡿ᇦࡽࢺࢵࢭࣥ࢜ 100-300ms㸪300-500ms㸪500- 

700ms㸪700-900ms ᖹᆒࡿࡅ࠾❆㛫ࡢࢀࡒࢀࡑ

ᖜ್࡚࠸ࡘ㸪ṇ୰⥺⨨ࡿࡍ㟁ᴟ㒊㸦Fz㸪Cz㸪

Pz㸧㸪ഐ▮≧Ὕ㒊⨨ࡿࡍ㟁ᴟ㒊㸦F3/4㸪C3/4㸪

P3/4㸧㸪ഃ㢌㒊⨨ࡿࡍ㟁ᴟ㒊㸦F7/8㸪T3/4㸪P7/8㸪

O1/2㸧ศࡅ㸪ࢀࡒࢀࡑㄒ㡰㸦VOS㸭SVO㸧Voice㸦AV

㸭GV㸧ࢆཧຍ⪅ෆせᅉࡴྵศᩓศᯒࠋࡓࡗ⾜ࢆṇ୰

⥺㟁ᴟࡢศᯒࡣ࡚࠸࠾㟁ᴟࡢ๓ᚋ⨨ 3 Ỉ‽㸪ࢀࡑ

௨እࡢ⨨ࡢ㟁ᴟࡢศᯒࡣ࡚࠸࠾㟁ᴟࡢ๓ᚋ⨨ 3

ࡣࡓࡲ 4 Ỉ‽ࡧࡼ࠾ᕥྑ⨨ 2 Ỉ‽ࢆศᩓศᯒࡢせᅉ

࡚ࡌᛂᚲせࡣ࡚࠸࠾ศᩓศᯒࠋࡓࡵྵࢀࡒࢀࡑ

Greenhouse-Geisser ࡢ ǆࡿࡼ⮬⏤ᗘㄪᩚࠋࡓࡗ⾜ࢆ 

⤖ᯝ⪃ᐹ 

 ௨ୗ㸪ศᯒ㛫❆ࡢࡈ࡞⤫ィゎᯒࡢ⤖ᯝ㸪௦

⾲ⓗ࡞㟁ᴟ㛵ࡿࡍ⿕㦂⪅ࡢ⥲ຍ⟬ᖹᆒ⤖ᯝࡍ♧ࢆ

㸦ᅗ 1㸧ࠋ 

100-300ms㛫❆ VOSㄒ㡰᮲௳ࡶࡾࡼSVOㄒ㡰᮲

௳࡛࡞ࡁ㝧ᛶ᪉ྥࡢἼᙧࢆࢺࣇࢩࡢㄆࡿࡵ㸪ṇ୰

ࡓࡗ࠶᭷ព࡛ࡀຠᯝࡢㄒ㡰ࡢഐ▮≧Ὕ㒊࡛ࡧࡼ࠾⥺

㸦ṇ୰⥺㸸F(1, 24) = 5.29, p < 0.05 ഐ▮≧Ὕ㒊㸸F(1, 

24) = 4.49, p < 0.05㸧ࠋ 

300-500ms 㛫❆ 㢌㡬㒊࣭ᚋ㢌㒊ࢆ୰ᚰ࡚ࡋ㢌⓶

㡿ᇦయⓗ㸪VOS ㄒ㡰᮲௳ࡶࡾࡼ SVO ㄒ㡰᮲௳࡛

ᖜ್ࡀࢆࡇ࠸ࡁㄆࡿࡵ㸪㡿ᇦ࡛ࡢㄒ㡰ࡢຠ
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ᯝ㸦ṇ୰⥺㸸F(1, 24) = 5.26, p < 0.05㸪ഐ▮≧Ὕ㒊㸸

F(1, 24) = 4.41, p < 0.05㸪ഃ㢌㒊㸸F(1, 24) = 5.25, p < 

0.05㸧ࡧࡼ࠾ㄒ㡰×๓ᚋ㟁ᴟ⨨ࡢస⏝㸦ṇ୰⥺㸸

F(1, 24) = 9.85, p < 0.01㸪ഐ▮≧Ὕ㒊㸸F(1, 24) = 19.73, 

p < 0.01㸪ഃ㢌㒊㸸F(1, 24) = 11.28, p < 0.01㸧ࡀ᭷ព

㸪SVOࡓࡲࠋࡓࡗ࠶࡛ ㄒ㡰᮲௳㸼VOS ㄒ㡰᮲௳ࡢ

ᖜ್ࡢᕪࡀ㸪AV ᮲௳ࡶࡾࡼGV ᮲௳࡛ࢆࡇ࠸ࡁ♧

၀ࡿࡍ㸪ṇ୰⥺࣭ ഐ▮≧Ὕ㒊࡛ࡢㄒ㡰×Voice సࡢ

⏝㸦ṇ୰⥺㸸F(1, 24) = 4.54, p < 0.05㸪ഐ▮≧Ὕ㒊㸸

F(1, 24) = 4.69, p < 0.05㸧ࡧࡼ࠾ഐ▮≧Ὕ㒊ഃ㢌㒊

స⏝㸦ഐ▮≧Ὕࡢ⨨ㄒ㡰×Voice×๓ᚋ㟁ᴟࡢ࡛

㒊㸸F(2, 48) = 7.07, p < 0.05㸪ഃ㢌㒊㸸F(3, 72) = 4.14, 

p < 0.05㸧ࡀ᭷ព࡛ࠋࡓࡗ࠶ 

500-700ms㛫❆ VOSㄒ㡰᮲௳ࡶࡾࡼSVOㄒ㡰᮲

௳࡛ᖜ್ࡀࢆࡇ࠸ࡁㄆࡿࡵㄒ㡰ࡢຠᯝࡀഃ㢌

㒊࡚࠸࠾᭷ព࡛ࡓࡗ࠶㸦F(1, 24) = 4.26, p < 0.05㸧ࠋ 

700-900ms㛫❆ VOSㄒ㡰᮲௳ࡶࡾࡼSVOㄒ㡰᮲

௳࡛ᖜ್ࡀࡳࡢ࡚࠸࠾⌫༙ྑࢆࡇ࠸ࡁㄆࡿࡵ

ㄒ㡰×ᕥྑ㟁ᴟ⨨ࡢస⏝ࡀ㸪ഐ▮≧Ὕ㒊࡛᭷ព

 ࠋ㸦F(1, 24) = 8.84, p < 0.01㸧ࡓࡗ࠶࡛

 

 

 

ᅗ 1 ᮲௳ࡢࡈERP ⥲ຍ⟬ᖹᆒἼᙧ㸬ᶓ㍈ࡣศᯒᑐ

㇟㡿ᇦ100-ࢺࢵࢭࣥ࢜㹼1000ms 㛫ࡢ㛫ࡍ⾲ࢆ㸦┠

ࡾࡓᙜࡾ┒ 100ms㸧㸬 

 

 ௨ୖ࠺ࡼࡢ㸪㛫❆ࢆ㏻࡚ࡋ㸪VOS ㄒ㡰᮲௳ࡼ

SVOㄒࡀࢺࣇࢩࡢERPἼᙧࡢ㝧ᛶ᪉ྥ࡞ࡁࡶࡾ

㡰᮲௳࡛ㄆࠋࡓࢀࡽࡵ₯ᖏࡾ࡞ࡣ᪩ࡢࡢࡶ࠸㸪ࡇ

P600ࢆ㝧ᛶᡂศࡢ 㸪VOSࡤࡏ࡞ࡳ ㄒ㡰ࢆᇶᮏㄒ㡰

㸪OSࡣ࡚࠸࠾ゎ⌮ᩥࡢㄒࢥࣟࢱࡿࡍ ㄒ㡰ᩥࡶࡾࡼ

SO ㄒ㡰ᩥ࡛ฎ⌮ࡿ㈇Ⲵࡀ࠸ࡁ⤖ㄽࡇࡿࡍ

㸪300-500msࡽࡉࠋࡿࡁ࡛ࡀ 㛫❆ࡣ࡚࠸࠾㸪

VOS ᮲௳ẚ㍑ࡓࡋ㝿ࡢ SVO ᮲௳࡛ࡢࡇࡢ㝧ᛶᡂศ

㸪AVࡀࡉࡁࡢ ᮲௳ࡶࡾࡼGV ᮲௳࡛ࢆࡇ࠸ࡁ♧

 ࠋࡓᚓࢆస⏝ຠᯝࡍ

 

3. ▖Ꮝᛂィ ᐇ㦂 

᪉ἲ 

ཧຍ⪅ ࢥࣟࢱㄒẕㄒヰ⪅ 14 ྡ㸦⏨ᛶ 5 ྡ㸪ዪᛶ 9

ྡ㸪ᖹᆒᖺ㱋 60.9 ṓ㸪SD 6.6 ṓ㸧ࡀᐇ㦂ཧຍࠋࡓࡋ 

ᮦᩱᡭ⥆⤮࣭ᩥ่⃭ࡓ࠸⏝ ࡁᐇ㦂ᡭ⥆ࡣࡁ⬻Ἴ

ᐇ㦂ࡋࡔࡓࠋࡓࡗ࠶୍࡛ྠ㸪่⃭㡢ኌ࡛ࣥ࣍ࣖࡣ

 ࠋࡓࡋ♧࿊࡚࠸⏝ࢆ࣮࣮࢝ࣆࢫࡃ࡞ࡣ

▖Ꮝᛂࡢィ  㠀╔ᆺ࣮࢝ࢵࣛࢺࡢTobii 

X3-120㸦ࢺ࣮ࣞࢢࣥࣜࣉࣥࢧ 120Hz1㸧ᩥ࡚࠸⏝ࢆ࿊

♧୰ࡢ▖Ꮝᚄ㸦mm㸧ࢆィ ࠋࡓࡋ 

ศᯒ ཧຍ⪅ࡢ║ྑࡢ▖Ꮝᚄࢆศᯒࠋࡓ࠸⏝ศᯒ

ᑐ㇟㛫❆ࡣ㸪(1)㸪(2)ࡢୗ⥺㒊㡿ᇦࡽࢺࢵࢭࣥ࢜ࡢ㸪

200ms-1400ms 㛫タᐃࠋ[8]ࡓࡋᐇ㦂యࢆ㏻࡚ࡋ㸪

Ḟ ࡀࣝࣉࣥࢧከ࠸ཧຍ⪅ 7 ྡศࢆࢱ࣮ࢹࡢศᯒࡽ

㝖እࡓࡲࠋࡓࡋ㸪ࣝࣉࣥࢧḞ ⋡ࡀ ⾜ヨࡿ࠼㉸ࢆ50%

 ࠋࡓࡋ㝖እࡽศᯒࢆࢱ࣮ࢹࡢ

 ḟ㸪[8]ᚑ࠸㸪▖Ꮝᚄࡢィ ࢆࣝࣉࣥࢧཧຍ⪅ࡈ

ㄝ᫂ኚࢆ㐣㛫⤒ࡢᚋ㸪ศᯒ㛫❆୰ࡓࡋᶆ‽

ᩘ㸪ᶆ‽▖Ꮝᚄࢆ┠ⓗኚᩘࡿࡍ༢ᅇᖐศᯒࡾࡼ

⟬ฟࡓࢀࡉഴࢆ್ࡢࡁ㸪▖Ꮝᚄኚ㔞࡚ࡋ௨㝆ࡢᚑ

ᒓኚᩘ᥇⏝ࠋࡓࡋ▖Ꮝᚄࡣㄆ▱ⓗ࡞㈇Ⲵࡀ࡞ࡃࡁ

ࡀ್ࡢᏍ⣔ኚ㔞▖ࡢࡇ㸪ࡽࡇ[7,8]ࡿࡍᩓࡿ

࠸ࡁ㸪ศᯒᑐ㇟㡿ᇦࡢㄒࡢධຊࡿࡼㄆ▱ⓗ㈇

Ⲵࡢቑ㔞ࡀ࠸ࡁゎ㔘࡛ࠋࡿࡁ 

 ⟬ฟࡓࢀࡉ▖Ꮝᚄኚ㔞࡚࠸ࡘ㸪ㄒ㡰㸦VOS㸭

SVO㸧Voice㸦AV㸭GV㸧ࢆᅛᐃຠᯝ㸦ྛỈ‽0.5-ࢆ

㸭0.5 ຠ࣒ࢲࣥࣛࢆᩥ่⃭⪅㸧㸪ཧຍࢢࣥࢹ࣮ࢥ

ᯝࡿࡍ⥺ᙧΰྜຠᯝࣔࣝࢹศᯒୖࠋࡓࡗ⾜ࢆグࡘ

⾜ヨࡽࡉ㸪ࡋ௬ᐃࢆ⏝సࡣ࡚࠸ࡘᅛᐃຠᯝࡢ

ᅛᐃຠࢆṇㄗࡢㄢ㢟ุ᩿⮴୍⤮-ᩥࡧࡼ࠾⣔ิ㡰ᗎࡢ

ᯝࣝࢹ࡚ࣔࡋᢞධࠋࡓࡋ 

⤖ᯝ⪃ᐹ 

 ΰྜຠᯝࣔࣝࢹศᯒࡢ⤖ᯝ㸪Voice ᭷ࡀࡳࡢຠᯝࡢ

ព࡛ࡾ࠶㸦ǃ = 0.046, SE = 0.022, t = 2.03, p < 0.05㸧㸪

ㄒ㡰ࡧࡼ࠾ㄒ㡰×Voice ࡓࡗ࡞᭷ព࡛ࡣ⏝సࡢ

㸦ps > .10㸧ࡢࣝࢹࣔ⤊᭱ࠋ᥎ᐃ್ࡶࢆ⟬ฟࡓࡋ᮲

ᅗࢆᖹᆒ▖Ꮝᚄኚ㔞ࡢࡈ௳ 2  ࠋࡍ♧

                                                  
ࢢࣥࣜࣉࣥࢧࡣ 㸪▖Ꮝᚄィࡾࡼᵝࡢ࣮࢝ࢵࣛࢺ 1

ࢺ࣮ࣞ 40Hz  ࠋࡓࢀࢃ⾜࡛
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ᅗ ᖹᆒ▖Ꮝᚄኚࡢࡈ௳᮲ࡓࢀࡉ᥎ᐃࡽࣝࢹࣔ 2

㔞 

 

 ERPᐇ㦂࡛ࡓࢀࡽࡳSVOㄒ㡰ᩥ㸼VOSㄒ㡰ᩥࡢฎ

⌮㈇Ⲵ㔞ࡍ♧ࢆ⤖ᯝࡣ㸪▖Ꮝᛂࢆᣦᶆࡓࡋሙྜ

㸪ERPࡽࡀ࡞ࡋࡋࠋࡓࡗ࡞ࡁㄆ࡛☜ࡣ ᐇ㦂ࡅ࠾

ࡿ 300-500ms ₯ᖏࡢ⤖ᯝᮏᐇ㦂ࡢ⤖ᯝࡽࡃ࠸ࡣ

ࡣ᭷ព࡛ࡣ㸪㸦స⏝ຠᯝࡕࢃ࡞ࡍࠋࡿ࠶ⓗ࡛ྜᩚ

㸪㸧Voiceࡢࡢࡶ࠸࡞ ᮲௳ูぢࡿ㸪AV ᮲௳࡛ࡣṇ

ࡀᏍᚄኚ㔞㸦ᩓ㔞㸧▖ࡢ VOS ᮲௳㸼SVO ᮲௳࡛

㸪GV࡚ࡋᑐࡢࡿ࠶ ᮲௳࡛ࡣ SVO ᮲௳㸼VOS ᮲௳

 ࠋࡿࢀࡽࡳࡀ㠀ᑐ⛠ᛶ࠺࠸ࡿ࠶࡛

 

4. ⥲ྜ⪃ᐹ 

ERP ᐇ㦂ࡣ࡚࠸࠾㸪ᩥฎ⌮ࡢ㝿 VOS ㄒ㡰ᩥࡼ

ࡶࡾ SVO ㄒ㡰ᩥ࡛࡞ࡁ㝧ᛶᡂศࡀほᐹࡢࡇࠋࡓࢀࡉ

ᡂศࢆP600 ᡂศࡍ࡞ࡳ㝈࡚࠸࠾ࡾ㸪OS ㄒ㡰ࢆᇶ

ᮏㄒ㡰ᣢࢥࣟࢱࡘㄒ࡛ࡣ㸪SO ㄒ㡰࡛ࡃ࡞OS ㄒ㡰ࡀ

ฎ⌮ࡢ㝿㑅ዲࡀࡓࡋࠋࡿࡁ࡛ࡀࡇࡿ࠼⪄ࡿࢀࡉ

࡛ࡲࢀࡇ㸪࡚ࡗ SO ㄒ㡰ࢆᇶᮏㄒ㡰ࡿࡍゝㄒࢆ

ᑐ㇟ࡓࡋඛ⾜◊✲࡚࠸࠾☜ㄆࡓࡁ࡚ࢀࡉ SO ㄒ㡰

㑅ዲࡣ㸪ゝㄒᬑ㐢ⓗࡃ࡞࡛ࡢࡶ࡞㸪ᇶᮏㄒ㡰ࡢࡽὴ

㈇Ⲵࡿࡅ࠾⌮ฎᩥࡀ㞧「ࡢㄒᵓ㐀⤫ࡢᩥ࠺క⏕

࠸ࡼ࡚࠼⪄ࡿࡍつᐃࢆ㒊ศࡢ㸦㑅ዲᛶ㸧ࡉࡁࡢ

➨㸪ࡣㄽ⤖ࡢࡇࠋ࠺ࢁࡔ 1 ⠇࡛㏙ࡓಶูᩥἲ௬ㄝ

ᩚྜⓗ࡛ࠋࡿ࠶ 

㸪ERPࡋࡔࡓ ᐇ㦂ࡿࡅ࠾ 300-500ms 㛫❆ศᯒ

ࡓࢀࡉ♧࡚ࡗࡼᯝ⤖ࡢᏍᛂィ ᐇ㦂▖ࡧࡼ࠾

Voice ࡿࡼ SVO ㄒ㡰ᩥ-VOS ㄒ㡰ᩥ㛫ࡢฎ⌮㈇Ⲵ㔞

ᕪࡢ㠀ᑐ⛠ᛶࡣ㸪ㄒ㡰ࡢ㑅ዲᛶࡶࡋࡎࡽ࡞ࡀゝㄒಶ

ᛶ⬟ྍ࠸࡞࠸ࡣ࡚ࢀࡉつᐃࡳࡢ࡚ࡗࡼࢱ࣓ࣛࣃࡢู

ㄒࢥࣟࢱ㸪࠺ࡼࡿศࡶࡽ㸪(2)(1)ࠋࡿࡍ၀♧ࢆ

AV-SVO ࡧࡼ࠾ᩥ GV-VOS 㸪agent㸦ືస㸧ࡣ࡛ᩥ

㡯-patient㸦⿕ືస㸧㡯ࡢࡇࡀ㡰ᗎ࡛ฟ⌧ࡢࡿࡍᑐ

㸪AV-VOS࡚ࡋ ࡧࡼ࠾ᩥ GV-SVO ࡣ࡛ᩥ patient 㡯

-agent 㡯ࡢ㡰ᗎ࡛ฟ⌧ࠋࡿࡍ௬㸪ᩥฎ⌮せồࢀࡉ

㸪ࡃ࡞࡛ࡅࡔ↓᭷ࡢ⬺㐓ࡢࡽ㸪ᇶᮏㄒ㡰ࡀ㈇Ⲵ㔞ࡿ

agent 㡯 patient 㡯ࡢฟ⌧㡰ᗎࡶ࡚ࡗࡼᙳ㡪ཷࢆ

㸦agent-patientࡿࡅ 㸪ࡿࡍ௬ᐃ㸧ࡿࢀࡉ㑅ዲࡀ㡰ࡢ

ୖグࡢ㠀ᑐ⛠ᛶࡣㄝ᫂ྍ⬟࡛ࡕࢃ࡞ࡍࠋࡿ࠶㸪AV ᮲௳

㸪VOSࡣ࡛ ᭷⌮Ⅼ࡛ฎ࠺࠸ࡿ࠶ᇶᮏㄒ㡰࡛ࡣᩥ

㸪agent-patientࡀࡔ 㸦SVO࠸࡞ࡋ⌧㡰࡛ฟࡢࡇࡀ ᩥ

ࡓࢀᘬࡋᕪࡀࡿࡼࡇ㸧ࡿࡍ⌧㡰࡛ฟࡢࡇࡣ

⤖ᯝ㸪ฎ⌮ࡿ⥲㈇Ⲵ㔞ࡣ SVO ࢃኚࢀࡑᩥ

㸪GV࡚ࡋᑐࠋࡿ࡞ࡃ࡞ࡽ ᮲௳࡛ࡣVOS ᇶᮏㄒ㡰ࡣᩥ

Ⅼ㸪agent-patient࠺࠸ࡿ࠶࡛ 㡰࡛㡯ࡀฟ⌧ࡿࡍⅬ࠸

ࡶ࡚࠸࠾ࢀࡎ SVO 㸪⤖ᯝࡾ࠶᭷࡛ࡣ⌮ฎࡾࡼᩥ

ࡣ㈇Ⲵ㔞⥲࡚ࡋ SVO ࡿ࡞ࡃࡉᑠࡾ࡞ࡶࡾࡼᩥ

 ࠋࡿࡍྜᩚࡃࡲ࠺㸪ᐇ㦂⤖ᯝࡤࢀ࠼⪄

agent 㡯㸪patient 㡯ࡢ┦ᑐⓗฟ⌧㡰ᗎᩥࡀฎ⌮࠾

ࡢே㛫ࡉࡲ㸪ࡣ᪉࠼⪄࠺࠸ࡿࡍつᐃࢆ㈇Ⲵ㔞ࡿࡅ

ᬑ㐢ⓗㄆ▱≉ᛶ࡚ࡗࡼㄒ㡰ࡢ㑅ዲᛶࡀつᐃࡿࢀࡉ

ᯝ⤖ࡢ✲◊㸪ᮏ࠼ࡺࠋࡿࡍ⮴୍ᬑ㐢ㄆ▱௬ㄝࡿࡍ

௬ࡢࡘࡽࢀࡇ᪉࡛㸪୍ࡿࡍᨭᣢࢆ㸪ಶูᩥἲ௬ㄝࡣ

ㄝࢆ㡯ᑐ❧ⓗᤊࡃ࡞࡛ࡢࡿ࠼㸪ゝㄒಶู࣓ࣛࣃࡢ

ࡇࡿࡍ௬ᐃࢆ⏝స┦ࡢᬑ㐢ⓗㄆ▱≉ᛶࡢே㛫ࢱ

࡛㸪ே㛫ࡢゝㄒฎ⌮ࡢᵝᘧࡃ῝ࡽࡉࢆ⌮ゎࡇࡿࡍ

 ࠋࡿ࠸࡚ࡋ၀♧ࢆᛶ⬟ྍࡿࡁ࡛ࡀ

 

5. ㅰ㎡ 

ᮏ◊✲ࡣ JSPS ⛉◊㈝ JP15H02603㸦◊✲௦⾲⪅㸸

ᑠἨᨻ㸧ࡢຓᡂࡓࡲࠋࡍ࡛ࡢࡶࡓࡅཷࢆ㸪ᐇ㦂⨨

㸪Ἀ⦖ᅜ㝿Ꮫ࣭㔛㯞ዉࡣ㸧࣮࢝ࢵࣛࢺ㒊㸦୍ࡢ

⨾ඛ⏕ࡀᡤ᭷ࢆࡢࡶࡿࡍ⏝ࠋࡓࡋࡲࡁࡔࡓ࠸࡚ࡏࡉ 
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