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1.1.  3į�ŢƺĪƬLĐÜ'HƌƍāÌ ń�

� ƌƍŪ8ŎĬ9ǐĿ�8øŁa�ŷǐ¬�LƗƜ%ǐŖƍuŉL�G¡'#

435H3*8ťpıƿ4%2ǐƌƍŪ9ǐÑŉ�c8�LœŃ8Ŕ×Lƫ%

2³!²H3Ŕ×Lƫƭ%,�§Ļ9ǐĴğ�ǐŚÖ�Lƫ/2ǐųƀ8ĠÕ

Ʋ75H�³ßŬżǎƸ�4ħ�Ǐ7�62��cŝŮ�¶Z4Ðē$fH3

#8ŝŮ�¶9ǐƌŝŮLƫGǐſ8ƌðǆÊ8pƲ35HÑ�ƁŁ��cť

pįƌƍƵǎV1ǏZ4�Ʈ$fǐ$c7 ńLŮH#47b/2Ġŭō6ƌŢ

ƺ8ƗƜLøĄ'H,B7ņ6cfH3'6K.ƌƍŪ9ǐųƀ7�62üc

f,�§Ļ8āÌLC47ǐÑŉ8ŢƺĪƬLĐÜ%26H4Ɛ8H3##3

ÁǇ76H8�ǐųƀ���į�āÌ35H467Ľ35H3ųƀ�4672į

�āÌ8@�c3į�8ŢƺĪƬL�ĪĄ'H#49�c�8¦ūĤ�6%7

9s´Ž35H3$c7ǐƌƍŪ9ųƀ�7»?fHāÌ8@396=ǐųƀ

��Ñ�cücfHī�6āÌC¥ņ%ǐÑŉ8ŢƺĪƬLĐÜ%26H83

966�4Ź8cfH3�

� łÈǐ	į�Ţƺ8ĐÜ7062ï=³!�fcf26H89ǐųƀ�aųƀ

��Ñ�cücfHƉĖ8ć��GǎcueǏ�ǐ*f+f8gTiok3 ń$



 3 

fǐ*fc8¡©�Ű¸$f2ǐĠŭō6ŢƺƗƜ7ƂH467Ź835HǎƷ

Ö��2007Ǐ3##38ć��GǎcueǏ9ǐpƃ7ÕƇ�ć��G4¾:fǐÓ

�=¢!2�07¢ǉ$fH3ųƀ�7Ë16,āÌ35Hųƀ�ć��G

ǎretinal cueǏ4ǐųƀ��Ñ�cücfHāÌ35HųƀÑć��G

ǎextra-retinal cueǏ35H3ųƀ��Ñ�c8ć��G4%2�ƈō6C89ǐ

ĴíƥƤaƚŧ65�Ď"cfH3pĚǐųƀ�ć��G9ǐvœųƀ�êǐ

¬�7bHć��Gǐűňōć��G8	07¢ǉ$fH3�ƽ39�ųƀ�ć

��G35Hvœųƀ�ê4űňōć��G7062Ɩ%=ƨ>H3�

�

1.2. vœţ�ƌ4vœųƀ�ê8şǉ�

� ą�}ƺ9ǐĴíĚº7ū 6.5cmǂf2�ŷ'H �08œLČ/26H3*

%2*8�08œ7ĉù$fHÑŉ8�79K(�6Ư6�5H�ǎƷÖǐ2007Ǐ3

#8Ư6L¥ņ%2Ŏ8¨8ţ�øŁLƗƜ'H°ńLvœţ�ƌ4¾Xǐ?

,*8Ư6Lvœųƀ�ê5H69vœƌê4¾Y3%,�/2ǐÝǀ8ţ�

Lµœ3Ƌ2ücfHĉù�4éœ3Ƌ2ücfHĉù�L*f+f8œ7Ē

Ŝ3�f:ǐ}9C48ţ�LƋ26Hb76ƹƍ74cKfH3#8ĚĶ3



 4 

}8œ7ĒŜ'Hµœņ8ű4éœņ8ű8ã9U\lORjeǎstereogramǏ

4¾:fH�ǎģ°ǐ2006Ǐ3�

� vœųƀ�ê9ǐ*8¢ëcXon8Ư67b/2ǐ6=0�8şǉ7¢ǉ

$f26H3Ç 1ǎaǏ7�629ǐpĚ8ųƀ��ǐC7pĚ8ųƀ�7ã%

2Ĵí7Ş¬%26H3#8b76ųƀ�ê¢ë9Ð�ųƀ�ê4¾:fH3

?,ǐųƀ�êƶ��ŷ7bc(pÜ35H,Bǐ0į8ųƀ�ê¢ë4C¾:

f26H3#8 � į8ųƀ�ê¢ëLČ0U\lORje9ǐ��8_[^�

ć¨7ǊX¡%26Hb77ǐ5H69Õ7õ/ƦM36Hb77Ŗƍ$fH3

?,ǐÇ 1ǎbǏ7�629ǐpĚ8ųƀ�7ã%2ǐC7pĚ8ųƀ����

ō7ċÓǎŶåǏ%26H3#8b76¢ë9ǐĮơL�ŷǐŵơLųƀ�ê

ƶ4%2RjdLđ6,Í¸ǐųƀ�êƶ��ŷ7b/2Ŵø7Ð®%26H

,Bǐ1į8ųƀ�ê¢ë4¾:fH3#8 �į8ųƀ�ê¢ëLČ0U\lO

Rje9ǐÉŏơ½G8��LČ0b77Ŗƍ$fH3Ç 1ǎbǏ7�!Hųƀ

�ê9ǐéµ8ųƀ�8Ó�$Ĳ7b/2ÜŸ'H#4�3�H3#8Ó�$

Ĳ8#4LĴíÓ�$ĲǎHSRǏ4¾Y3Ç �7�62ǐILvœƺƠǂǐDL

ƎâƠǂ4%,Í¸ǐ#8ĴíÓ�$ĲǎHSRǏ4ǈǄíƇ7ã'HǄ8��
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ƏòǎSǏ9pƃō7�r8ôǎ�Ǐ3ƈ$fHǎHoward & Kaneko,1999Ǐ3�

�

tan S = − !! !"#!!
! !"#!!          (1) 

�

##39q�cƋ2±ĞƑÄG8��Lİ4'H3Ç�ǎcǏ9ǐé�	£8ųƀ

�ê�Wm35Gǐµ�82£�1į8ųƀ�ê¢ëLČ/26H3#8b76

ųƀ�ê¢ë9ǐųƀ�êƶ��ŷ7b/2Ŵø7Ð®%66,Bǐǌįǎ2į

�qǏ8ųƀ�ê¢ë4¾:fH32į�q8ųƀ�ê¢ë7bH��Ŗƍ9ǐ

0į?,91į8ųƀ�ê¢ë7Ĳ>ǐ��8Ŗƍ�ÛÜ'H?38Ğƺ�ŗ=

6H#4�Ŗcf26HǎGillam, Chambers, & Russo, 1988; van Ee & Erkelens, 

1996aǏ3?,ǐ§Ļ�0į?,91į8ųƀ�ê¢ë8@LČ0Í¸7Ĳ>ǐ2

į�q8ųƀ�ê¢ëLČ0Í¸79�Ŗƍ$fH��ƶ�Ó�=6H#4�

Ì¼$f26Hǎvan Ee & Erkelens, 1996aǏ3#fc8Ì¼9ǐ0į?,91į8

ųƀ�ê¢ë4Ĳƣ%2ǐƌƍŪ�2į�q8ųƀ�ê¢ë7ã%2ǌ6Ă³Ā

LČ0#4LŜ%26H3�

�
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Ç�� ųƀ�ê8şǉ3Ōx9éœ�LǐǍx9µœ�Lƈ'3�a	90į8ųƀ�ê¢ëLǐ�b	

91į8ųƀ�ê¢ëLǐ�c	92į8ųƀ�¢ëL*f+fŜ'3ƷÖǎ2007ǏLC47�Ą3�

�
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�

�

�

�

Ç�� ĴíÓ�$Ĳ3ƷÖǎ2007ǏLC47�Ą3�
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1.3.�ŴưƧĶć��G4ƪƌÐē�

� ¨ƨ%,vœųƀ�ê9��éµ8ųƀ7ĉù$fH�8Ư64%2ÜŸ$f

H,BǐvœĀć��G7¢ǉ$fH3pĚ3ǐ¯œ8ųƀ�8@�cücf

HÕƇ�ć��GCÙÈ'H3#8b76ÕƇ�ć��GL¯œĀć��Gǐ

5H69ǃvœĀć��G4¾Y3¯œĀ8ć��G9ǐvœ3Ƌ26HÍ¸

7Cġ«35H3ǃvœĀć��G8�ƈō6C84%2ǐ¨ƨ%,űňōć

��G�Ď"cfH3űňōć��G49ǐėØƫGűa�Œ65�į�íǄq

7ƈł3�HŢƺŖƍć��G35GǐňÞa]SN`o,.7b/2űňƈ

ł8ǀ7ņ6cf2�,ćĶ4áď7ƻ�%26HǎƷÖ��2007Ǐ3űňōć

��G79ƾùǐÓĳưƧĶǐƱƅǐŻń8­Ƴ65Ò=8şǉ�ÙÈ'H�ǐ

##39ŴưƧĶć��G7062Ɩ%=²Gq"H3�

� ¨ƨ%,b77ǐųƀ�92į�āÌ35H3'6K.ǐÑŉ83į�ŢƺLǐ

2į�8íǄ7�%²/,C835H4Ɛ8H3#83į�ŢƺL2į�āÌZ�

%²HćĶLƪƌĉù4673ƪƌĉù9ǐ�r7Ŝ'ƪƌÐē467ĖÚō

 ń7b/2�ł'H#4�3�H3Ç37�62ĉùǄ8°ĽLo��ĉùǄ7

Éŏ6ŴLzơ4'H3ĉùǄ�cƠǂf-!ǂf,4#J7°ĽOL4Gǐĉù



 8 

Ǆq8xơǐyơ7íƇ7,ơǐ�ơL4H3#8XYZóĬŪ7ã%2ĉùǄ9.�2

46HíǄ35H3##3ǐŢƺw8ĽǎX,Y,ZǏ9ǐ#8Ľ4°ĽOLůYŏ

Ŵ8ĉùǄ48|Ľ7ĉù$fH4'H3*8ĽLǎx,yǏ4'H4ǐÇ38î�

Úōƻ��cǐ�r8ôǎ2Ǐ7b/2ĵBcfH3�

�

! = ! !
!  , ! = ! !

!� � � � � � � � � ��	�

� ���

� #8ƻ�L3į�Ţƺ�c2į�ň�ǄZ8ƪƌÐē466ǐ°ĽOLƌĽ4C

¾YǎƷƝ��1990Ǐ3#8ô�c¢�Hb77ǐĉùǄq7�!HĽǎx,yǏ9ǐ

Ţƺw8ĽǎX,Y,ZǏ8�ŷaÕƇ�7b/2Ð®'H3'6K.ǐÑŉ83į

�Ţƺ�2į�Ǆ35Hųƀ�q7ƪƌĉù$fHǀ7Cǐ¹ī7ƠǂaÕƇ�

46/,āÌ7b/2ùǅL³!26H4Ɛ8H3�

� §Ļ�Éŏơ5H69Ĵíơ½G7��LČ0Ǆ35HÍ¸ǐƪƌĉù$f

,ųƀ�8Ŵ¢8Əò9ǐãƞĿ�8��8āÌL»A#476H3#8b7

6ŏŴĄ¢8øŁ9ŴưƧĶōĄ¢4¾:fǐãƞ8ŢƺŖƍ7àt%26H

#4�ś�Bcf26HǎAlison & Howard, 2000Ǐ3�
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�

�

�

�

Ç 	�ƪƌÐē3�ƷƝǎ2009ǏLC47�Ą3���

�

1.4. vœ��ãĲ�

� ##?3ǐƌƍŪ� �į�āÌ35Hųƀ��cÑŉ8 	į�ŢƺLĐÜ'

Hǀǐ*8Ŀ��Č058b76ć��GLņ626H�Lwþ7ƨ>2�,3

%�%ǐŢƺŖƍ9ǐ*8ãƞĿ��Č0ć��G8@36=ǐ½Æ8Ţƺō

6ėžāÌ7b/2CùǅL³!H#4�Ŗcf26H3�8:ǐÇ 47�!

HwÔ8�ø8ǆÊ7ÙÈ'HŴ9Ŀńō79Éŏ35H�ǐ½Æ8ǆÊ7Ù

È'HĘŴ8ùǅ7b/2±ĞƑÄG7�62Ŗƍ$fH3#8łƞLĚ�8

ãĲ4¾Y3�
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� U\lORje8Ǝâ7�62Cǐ¹ī8łƞ�Ņ&H#4�Ŗcf26H

ǎHoward & Rogers, 1995Ǐ3#f9ǐ§Ļ�7Őãō6vœųƀ�êLČ,66ǐ

î�Úō79��664$fH§Ļǎpƃ7\U^§Ļ4¾:fHǏ35/2

Cǐ§Ļ�7Őãō6�êLČ0§Ļǎpƃ7Ƙä§Ļ4¾:fHǏ4¹Ğ7

ĒŜ%,Í¸7ǐ�62Ŗƍ$fH467łƞ35HǑ��ō79ǐÇ
8b7

6§ĻLĒŜ%,Í¸�������������Ǎ6ǄǎƘä§ĻǏ4ƩĚºǐ

'6K.ãĲĚº7�62Ŗƍ$fH3#8łƞLvœ��ãĲ?,9vœÕ

Ƈ�ãĲ466ǐŴ¢LƳŷ%,cXonaǐjnYe_[^8\QUZhL

Č0Ǆ65ǐī�6øŁLC0§Ļ7�62śƗ$f26HǎGillam, Blackburn, 

& Brooks, 2007; Kumar & Glaser,1993; Pastore, 1964; Sato & Howard, 2001; Sato, 

2004; van Ee & Erkelens, 1996b; van Ee, R, Banks,& Backus, 1999; van der Kooij and 

Te Pas, 2009; van der Kooij and Te Pas, 2010; Werner, 1938Ǐ3#8łƞ9ǐ��8Ŗ

ƍ�ǐ¤ęãƞ35H§Ļ�8ć��G8@36=ǐ½Æ7ÙÈ'H§Ļ8ù

ǅL³!H#4LŜ¿%26H3%,�/2ǐ#8łƞ8ŅƟfPaVeLĨ

ƒ'H#43ǐŢƺō7ǂf,�ŷ7ÙÈ'H��Ŗƍ8,B8ć��GLǐ

ƌƍŪ�58b77Ű¸%26H8�Lĝc�7'H#4�´Ž35H3��
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�

�

�

�

Ç 4�Ě�8ãĲ3�Schwartz, Hsu, & Dayanǎ2009ǏLC47�Ą3�

�

�

�

�

�

�

Ç 5�vœ��ãĲ3íƇĶ3Ɔ¸'H4ǐÑ�8Ǎ6ÇøǎƘäÇøǏ8é�Ʋ¢�ć¨7�

62Ŗƍ$fH3��8Ō6Çøǎ\U^§ĻǏ9ǐÑ�8Çø49ƩĚºǐ'6K.µ�Ʋ

¢�ć¨7�62Ŗƍ$fH3�

�

�

�
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1.5.�ĬĹ®�ƙ�

� Howard & Rogersǎ1995Ǐ 9ǐvœ��ãĲ7062ǐŲãō6ųƀ�ê7ã

'HĂ³Ā8�$4ǐ§Ļƺ8Őãō6ųƀ�ê7ã'HĂ³Ā8ǌ$�ƊÅ

3966�4ĒĦ%26H3#8Í¸8Ųãō6ųƀ�ê49Ƙä§Ļǐ\U

^§Ļ*f+f�Č0ųƀ�ê7Ő÷%ǐ?,Őãō6ųƀ�ê49Ƙä§Ļ

4\U^§Ļ8ƺ8Őãō6ųƀ�ê7Ő÷'H3Howard & Rogers ǎ1995Ǐ 9ǐ

#8Ź87Ë162ǐvœ��ãĲ8fPaVeLĬĹ®�ƙ4%2?4B2

6H3�

� ĬĹ®�ƙ39ǐ308ıƿL�Ü%26H3ť 18ıƿ4%2ǐ0į8ųƀ

�ê¢ë�Ĩ¡$fHıƿ�Ď"cfH3ť 28ıƿ9ǐ1į8ųƀ�ê¢ëL

Ĩ¡'Hıƿ35H3#8ıƿ39ǐť 1 8ıƿ7�62Ĩ¡$f, 0 į8ų

ƀ�ê8¡©8Ư6�ǐçĆō6ųƀ�ê­ƳĨ¡Â7b/2Ĩ¡$fH3É

ŏơ½G7�62�ņ'H�ê­ƳĨ¡Â9ǐĴíơ½G8��L¡©'H)

Mę�êLǐĴíơ½G7�ņ'H�ê­ƳĨ¡Â9ǐÉŏơ?KG8��L

¡©'HĴíÓ�$�êL*f+fĨ¡'H3##?38ıƿ7�62Ĩ¡$

fH 0 į?,9 1 į8ųƀ�ê�ǐŲãō6ųƀ�ê4%2ÜŸ$fH3ť 3
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8ıƿ9ǐǌį8ųƀ�ê¢ëLĨ¡'Hıƿ35H3#8ıƿ39ǐť 2 8

ıƿ7�!H�ê­ƳĨ¡Â8¡©8Ư6�ǐ2įý¢Ĩ¡Âb/2Ĩ¡$fH3

#8 2 įý¢Ĩ¡Â9*8~8Ĩ¡ÂbGCbGï6ǆÊ7�62�ņ'H3

#8ıƿ7�62Ĩ¡$fHǌį8ųƀ�ê�ǐ§Ļƺ8Őãō6ųƀ�ê4

%2ÜŸ$fH3#8b77ǐHoward & Rogersǎ1995Ǐ9ǐųƀ�êĨ¡Â�

ƿèĪƬLČ04�Ü%26H3 

� ª82úc9ǐƫìǐŲãō6��ǎ0į5H69 1į8ųƀ�ê¢ë7bH

��Ǐ9ǐ¨ǈíƇǄ7ĬĹ®$fH�º75H4�Ü%26H3'6K.ǐ

Ųãō6ųƀ�ê8@Lt8,§ĻǎƘä§ĻǏ7�!H��9ǐî�Úōz

ĸbGCƭåƔ�$fH�º75HǎHoward & Kaneko, 1994; van Ee & Erkelens, 

1996aǏ3#8łƞ9ǐŲãō6ųƀ�ê�ǐ��8ĐÜ7�62Ƣƌ$fH,

B7Ɵ�H4úc9yö%26H3�

�� Ġû7ǐŲãō6ųƀ�ê49Ŋ6Gǐ� įý¢Ĩ¡Â7b/2Ĩ¡$fH

Őãō6ųƀ�êǎǌį8ųƀ�ê¢ëǏ9ǐ��8ĐÜ7�62Ƣƌ$fH

#49664�Ü%26HǎGillam et al., 1988; van Ee & Erkelens, 1996aǏ3'6

K.ǐ���ĬĹ®$fHǀ7ǐǁď%26Hvœųƀ�êLt82666§
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Ļǎ\U^§ĻǏ48ƺ8Őãō6ųƀ�ê9�Ù$fH�ǐƘä§Ļ8Ųã

ō6ųƀ�ê9Ƣƌ$fH3b/2ǐƘä§Ļ8ĬĹ®49±ã8Ěº8��

�\U^§Ļ7�ª$fH#476H3�

���q� Howard & Rogersǎ1995Ǐ7b/2ĒĦ$f,ĬĹ®�ƙ35H3Howard 

& Rogers (1995, 2012) 9$c7ǐÇ 68b76ÇøLņ62ǐĬĹ®�çĆō6

«ĥ35H4ƨ>26H3Ç 6 8U\lORje9ǐųƀ�êLČ,66Ĵí

6ŏŴǎ\U^§ĻǏ4ǐ*8ŏŴLÆA{08ÃƏø3ĪĄ$f2�Gǐ{

08ÃƏø9*f+fÓ�$4ǐÉŏơ½G8���Ŋ6/26H3Howard & 

Rogersǎ1995, 2012Ǐ8Ǝâ7bf:ǐÑ�8ÃƏø7Ĳ>ǐ��8ÃƏø9\

U^§Ļ8Ŗƍ$fH��7bGÓ�6ùǅLt82�Gǐ#8Ǝâ�cúc

9ǐĬĹ®9§Ļ��8ÕƇ�LŹă%,��ō6�ņ396=ǐ§Ļ8pƲ

8@8ÕƇ�LŹă%,ǐçĆō6«ĥ35H4yö%26H3%�%ǐHoward 

& Rogersǎ1995, 2012Ǐ9#fc8Çø7062Ýǋō7Ŗƍ$fH��LĸÜ

%,K!396=ǐ#fc8Çø8Ǝâ8@LƛĊ4%2�GǐĬĹ®�çĆ

ō6«ĥ35H4ůƛ1!H89ěƑ35H4Ź8cfH3 

� ĬĹ®�ƙ70629ǐƌƍŪ�58b77%2Ųãō6āÌǎ0į5H69
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1į8ųƀ�êǏ4Őãō6āÌǎǌį8ųƀ�êǏLŰ¸%26H�ĝc�3

966467Ĉ¤CÙÈ'Hǎvan der Kooji et al., 2011Ǐ3ª82ǐŐãō6ųƀ

�ê9Ųãō6ųƀ�êLC47Ĩ¡$f26H7CƻKc(ǐ§Ļƺ8Őã

ō6��8āÌ�ƴƌ$fǐŲãō6��8āÌ�Ƣƌ$fHńŇCĝś39

663 

�

�����������������������������������

�

�

Ç (��Howard & Rogersǎ1995, 2012Ǐ8U\lORje3íƇĶ3Ɔ¸'H4ǐÑ�8ÃƏø8

µ�Ʋ¢�ć¨7�62Ŗƍ$fH3pĚ3ǐ��8ÃƏø9é�Ʋ¢�ć¨7�62Ŗƍ$

fH3 

�

�

1.6.���ĐÜńƛ� �

� van Ee et al.ǎ1999Ǐ9ǐ*f?3ĒĦ$f2�,vœ��ãĲ8ŅƟfPa

Ve70628ńƛ7062ǐ�r8Ǔ08łƞō�ǄLƙĝ'HC8-4?
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4B26H3ťp8łƞō�Ǆ9Ƙä§Ļ8��8ƭåƔ�35Gǐť{8ł

ƞō�Ǆ9\U^§Ļ8Ƙä$f,��35H3Howard & Rogersǎ1995Ǐ9ǐ

Ƙä§Ļ8��8ƭåƔ�7062ǐŲãō6�êǎ0į5H69ǒį8ųƀ�

ê¢ëǏ7ã'HĂ³Ā8�$L°Å-4%,�ǐvan Ee et al.�1999�9�=

Ŋ6H�Ǆ�c8ƙĝLƕ@26H3úc9ǐǃvœĀ8ć��G4vœĀ8

ć��G8ŕő�ǐƘä§Ļ8��8ƭåƔ�Lõ�Ɵ#%26H83966

�4čĔ%,3#8Ź87Ë1�ǐúc9vœ��ãĲ8ŅƟfPaVe70

628ńƛL?4B26H3ĢŠ7�629ǐúc8ńƛL��ĐÜńƛ4¾

Xǐ��ĐÜńƛ�cvœ��ãĲLzĸ'HÍ¸8�ƙLǐć��Gŕő�

ƙ4¾Y#44'H3�r7�62ǐ*8ĩƊLŨĺ7ƨ>H3�

� Ç 739ǐqıé8cbk9\U^§Ļ7�!H��8Ɣ�LǐqıwÔ8

cbk9Ƙä§Ļ7�!H��8Ɣ�Lǐqıµ9ǐŐãō6�ê­Ƴ�cü

cfHǐƘä§Ļ4\U^§Ļ8ƺ8Őãō6��8Ɣ�Lƈ%26H3·c

bk7�!HǍ8řŴ9vœĀ8ć��GLǐļƄ8řŴ9ǃvœĀ8ć��

GLǐǍ8ÝŴ9¯œĀ8ć��G4vœĀ8ć��G�Ű¸$f,ůĥ35

H��8Ɣ�Lƈ%26H3qıwÔ8cbk7�62ǐǃvœĀ8ć��G
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4vœĀ8ć��G9Ŋ6H��LŜ%26H3ŕő%,#fc �08���

Ű¸$f,ůĥǐqıwÔ8Ǎ8ÝŴ�Ŝ'b76ǐƘä§Ļ8��8ƭåƔ

��Ɵ�H4 van Ee et al.ǎ1999Ǐ9ůƛ1!26H3�

� $c7úc9ǐƘä§Ļ7�!HǃvœĀ8ć��G4vœĀ8ć��G7

ŕő�66§ĻLņ6,Í¸ǐvœ��ãĲ�ŅƟ'H8�LĨƒ%26H3

ůĥ4%2ǐǃvœĀ8ć��G4vœĀ8ć��G7ŕő�5HÍ¸7Ĳ>ǐ

ŕő�ľ6Í¸7vœ��ãĲ9ķæ'H#4LƋ6-%,3�

� van Ee et al.ǎ1999Ǐ�ĒÀ%,#8��ĐÜńƛ9ǐvœ��ãĲ�ǐƴƌ

'Hć��G8�}ê7�Ù'H467ŋƋ7b/2ĕČ$f26HǎSato & 

Howard, 2001Ǐ3��ō79ǐƎâź�vœĀ8ć��GLƴƌ'HŀĀLČ0

Í¸7Ĳ>ǐǃvœĀ8ć��GLƴƌ'HŀĀLČ0Í¸79ǐvœ��ã

Ĳ�Ïª'H#4�Ì¼$f26HǎSato & Howard, 2001Ǐ3�

�

� �

�

�
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�

�

�

�

�

�

� �

Ç )� ć��GŰ¸ńƛ8Ç3van Ee et al.ǎ1999ǏLC47�Ą3�

�

1.7.�ĞƺōƊÅ7bHŖƍ$fH��8Ð®�

� ##?3�vœ��ãĲłƞ70628�ƇŘš4ǐĒÀ$f,ŅƟfPaV

e7ƻ'HńƛLƨ>2�,3¨ƨ%,b77ǐvœ��ãĲ9ǐ½Æ8Ţƺ

ō6ėžāÌ���ŖƍLÐ®$)H467łƞ8p�35H3%�%ǐ��

Ŗƍ9ǐĞƺō6ƊÅ7b/2CÐ®'H#4�Ŗcf26H3Ogle & Weil

ǎ1958Ǐ9ǐĒŜĞƺ�Ïª'H70f2ǐŐãō6ųƀ�ê8Ĩ¡Ƽ��ķ

æ'H#4Lĝc�7%26H3��8Ŗƍ7062Cǐ¹ī7ĞƺŀĀ7ƻ
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'HŘš�6$f26H3�8:ǐǒį8ųƀ�ê¢ë7b/2Ŗƍ$fH�

�9ǐĒŜĞƺ8Ïª7�/2Ïª%26=#4�ĝc�76/26HǎAlison 

& Howard,2000; van Ee & Erkelens, 1996aǏ3ª82ǐ¨ƨ%,b77ǐ1į8ųƀ

�ê¢ë7Ĳ>ǐǌį8ųƀ�ê¢ë7bH��9ǐŖƍ�ÛÜ'H?38Ğ

ƺ�ŗ6#4�Ŗcf26HǎGillam et al., 1988; van Ee & Erkelens, 1996aǏ3�

� #8b76ĞƺōƊÅ7ƻ'HŘš9ǐųƀ�êLĨ¡%ǐ	į�ŖƍL�G

¡'fPaVeLĐÜ'Hq3ƴƊ35H3�8:ǐOgle & Weilǎ1958Ǐ8Ř

š�c9ǐĒŜĞƺ7�6�¶8ªŦ�Ɵ#GǐÕƇ�Ĩ¡8ũò�qĜ'H

467ŀĀLČ0¯p8Ĩ¡fPaVeǐ5H69Ĩ¡ũò8Ŋ6HƉĖ8f

PaVe8ÙÈ�Ŝ¿$fHǎÎ���2000Ǐ3�

� vœ��ãĲłƞ7�62CǐĞƺō6ƊÅ8ùǅ�Ĩƒ$f26H3Kumar 

& Glaserǎ1993Ǐ9Ç 
8b76§ĻLņ6ǐĒŜĞƺ8Ð®�vœ��ãĲ7

t8HùǅLĨƒ%26H3*8ůĥǐĒŜĞƺ�Ïª'H7�/2ǐvœ�

�ãĲ9ķæ'H#4LÌ¼%26H3pĚ3ǐKumar & Glaserǎ1993Ǐ9Ƙä

§Ļ8��LĸÜ%26663Ƙä§Ļ4\U^§Ļ8ƺ8Őãō6��70
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62Ĩƒ'H,B79ǐƘä§Ļ4\U^§ĻvĚ8Ŗƍ$fH��LĸÜ'

HÿƊ�5H4Ź8cfH3�

�

�

�

�

Ç 8��Kumar & Glaserǎ1993ǏLC47�Ą%,U\lORje3ĽŴ9µœņ7ĒŜ$f,Ç

øLǐÝŴ9éœ7ĒŜ$f,ÇøLĭôō7ƈ%26H3Ñ�8ÃƏø� 1į8ųƀ�ê¢

ëLČ0Ƙä§Ļ35Gǐ��8 208_[^�\U^§Ļ35H3�

�

��
��ĢŘš8Ŏō�

� ĢŠ8ť �Ť39ǐHoward & Rogersǎ1995Ǐ�ĒĦ%,ÕƇ�8ĬĹ®70

62ǐŴ¢3ĪĄ$f,§ĻLņ6H#43ǐ��ō6«ĥ35H8�çĆō

6«ĥ35H8�LĨƒ'H3ť 3Ť39ǐŗĞƺĒŜ7�62Ƙä§Ļ7�

!Hć��Gƺ8ŕő�ķæ'H4�7ǐvœ��ãĲCķæ'H467ć�

�Gŕő�ƙ7bHzĸLĨƓ'H3ť 4Ť39ǐť 2Ť4ť 3Ť7�!HĨ

ƓLC47ÕƇ�ĬĹ®4ć��GŰ¸70628g]kLĒĦ'H3�
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�
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�
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�

�

Ɨ � Ɣ� ĉĩż6ŒŤÅ�

�

�

�

�

�

�

�

�
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2.1. Ɨ 2Ɣ9Žż 

� ¿ǝ$,I47ȎøƷ9ąŚůǓ7032ǏĿ&L,EȎHoward & Rogers

ȋ1995, 2012Ȍ:ŒŤÅ�ǏPĲß$23L�=9�Ǐ7IM;ȎƓ ż6ąǓ

9øƷ9:ƅǂż7¿ȂĎƷǼ>ŒŤÅ"ML­Ù�2L�Ȏ�Ľ3Ȏ¾ťǰ

9ſąż6øƷ9:¨ü"ML�ěJ:ȎŒŤÅ:¾ť³ 9øƷ9PƬħ$

,³ ż6¢ų3:6�Ȏ¾ť9�ǧ9C9øƷ9PƬħ$,Ȏĉĩż6¢ų

32L4�ĕ$23L� 

� �Ľ3ȎǜďȎvan der Kooij & te Pasȋ2010Ȍ:ȎĠűūűýż7ĉĩż6Œ

ŤÅ�ǏPŏǈ$23L�ěùJ9��dykfj^h�W[�y7�32Ȏ

Ƶź9I46ĘŭP$,h^jǼ:ȎŻ6LƵź9ǄđPĬ0 10©9ǍĆ¾ť

7I/2äBM23,�ěùJ:Ȏh^jǼ9ƅǂ"ML­9PŢÿ$Ȏ*9

­9:Ƕı&L 2 09ǍĆ¾ť3:6�Ȏ10 ©9ǍĆ¾ť³29Ďéż6­9

9ęǽPÐ�L=4PĿJ�7$,�=9ơō�JěùJ:ȎøƷ9ąŚ�Ǎ

Ć¾ť9­9PĎé&L³ ż6Ãō32L4�ĕ$23L� 

� =MJ9ƈƑPƬħ&L4Ȏ3B-7ŒŤÅ�øƷ9ąŚ759I47ǱO

/23L9�:ĿJ�3:63�±ƷƈƑ3:Ȏ×�9 3 09űŴ�JȎ=9
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àȁ7032ŝÿż6âƙ:ĞJM23634Ƭ�JML�Ɨ�7ȎHoward & 

Rogersȋ1995Ȍ:ěJ9Ƭ�7032ȎŖĒ6ĠűūűýżŢÿPƷ6/236

3�Ɨ�7ȎHoward & Rogersȋ1995Ȍ�ĲŎ$,^h�W[�y7�32Ȏò

¬9áǄĘ:´¬9áǄĘIKFȎƦư®�7�32h^j¾ť�JǹM2�

KȎ³ ż6ŒŤÅ9Ãō�ŚǘżĔ�Ȏĉĩż6ŒŤÅ9Ãō�ĶǨż32

/,ÑƯģ�2L�Āǵ7Ȏvan Ee Ȋ Erkelens ȋ1996bȌ:h^j¾ť4ǍĆ

¾ťǰ9ǖǹ�ðÂ&L70M2ȎøƷ9ąŚ�šĈ&L=4PĿJ�7$2

3L�Ɨ�7Ȏvan der Kooij & te Pasȋ2010Ȍ9^h�W[�y7�32:ȎƦ

ư®ċ4ǥǜŞĪ��K9ǰ9ô96ƃƀ�üç$,ÑƯģ�2L�Ʀư®ċ

:Ȏ­9�a�3:6�Ȏ�6Kô96ǫPĬ0=4PƋ$23,ȋǁƧ4ž

ǄP6&Ǽ7ą$2ȎŅô 60
9­9Ȍ�*9�Ľ3Ȏ��dykfjǼ:é�

6kfjĂđ32/,,EȎǥǜŞĪ��K:­9�a�32L=4PƋ$2

3L�øƷ9ąŚ:Ī��Kǰ9ƃƀGŒŤÅPÚD3�0�9Ż6LzXm

_y7I/2Ųǔ&L=4�ƅJM2�KȎvan der Kooij & te Pasȋ2010Ȍ3:

øƷ99ŒŤÅ434àȁ7032Ȏŝÿż6ơǒPĞJM23634Ƭ�J

ML� 
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� ňƔ9ĀȆ3:ȎêžƧ32Lh^j¾ť4Ȏh^j¾ť9�Ľ9ƕŧ7ı

&LƆ3ǍĆ¾ť7I/2ŐĨ"M,^h�W[�yP£4=43ȎĪ��K

ǰ9ƃƀ3:6�ȎøƷ99ŒŤÅ9àȁ7ŨŧPė2L�Howard & Rogers

ȋ1995Ȍ�ĲŎ$,0�ǪáǄĘ1^h�W[�y7�32Ȏò¬9áǄĘ4

h^j¾ť9ǰ9Ʀư�9ǖǹ:Ȏ´¬9áǄĘ4h^j¾ť9ǰ9ǖǹIK

Fô9�/,�ňĀȆ9¾ť7�32:Ȏh^j¾ť4ǍĆ¾ť9ǰ9Ʀư�

9ǖǹPƢ½&L,EȎŻ6LǍĆ¾ťPh^j¾ť�JƘ$3�Ʃ7Ʃ3,�

å 9 9ȋaȌȎȋbȌ7Ƌ$,I47ȎŪƁ7ĲƋ"ML®:I�ƅJM23Lx

~����}�7ȅ�$23Lȋ$�$ȎǮ"9ƅǂż6Ãō:ȎňĀȆ7�

32Ǫƽ3:63Ȍ�ǍĆ¾ť:Ȏ�ǧ9ǍĆ¾ť4�ǧ9ǍĆ¾ť7�32Ż

6LƖÔPĬ0�ċ2L:ǻ�ċ®ċPĬ/2�KȎ¾ť³ 9­9�Ŭÿ9

ĽÙ7«/23,ȋå 10 9 1 ¸Ž7�32ŧƧ3Ƌ$23LȌ�³ ż6ŒŤ

Å9ÃōPƢ½&L=4PŽż4$2Ȏ³29ǍĆ¾ť7ą$2Ȏŉ�ǰ3×

%ǫ9ſąż6Ʀư®ċPÂ�,�"J7ȎƦư®ċ4ǥǜŞĪ��Kǰ9ƃ

ƀPŅć4&L,E7ȎO'�6ǥǜŞĪ��K$�Ĭ,63Ȏ3�0�9Ƨ

·PǨƩ$,åĘP¾ť4$2ų3,��09ĀȆ7�32ȎŻ6Lĉĩż6
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å 9� ĀȆ 17�32£ų$,^h�[�y 

ȋaȌƧ´ÙåĘȎȋbȌƧòÙåĘȎȋcȌŧ´ÙåĘȎȋdȌŧòÙåĘ�³29pn�7�32Ȏ

ǻ�ċŞ7ILƶÖ3:Ȏ�ǧ9ǍĆ¾ť�Ī¿ĽÙ7ƅǂ"ML�=9åP��ǞĽÙ7$

,ïÖȎǻ�ċŞ7ILƶÖ3:Ȏ�ǧ9ǍĆ¾ť�øĽÙ7ƅǂ"ML�Ʀư®ċPĬ,6

3êžƧ�h^j¾ť32KȎĀȆ3:ǃăƭ�­9PǑĺ$,�

ĊƁ ÓƁ 

ȋaȌ 

ȋbȌ 

ȋcȌ 

ȋdȌ 

�ǧĪ¿ 

�ǧø 

ĊƁ ÓƁ 
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� ­97I/2øƷ9ąŚ�ŲC¶"ML=4PƊǌ&L=47I/2Ȏǁǂ

Ɯ�øƷ9Pĉĩż7ŒŤÅ&L=4PĿJ�7$I44ǋC,� 

 

2.2. ĀȆ 1 

2.2.1. ĀȆ 19ĽŞ 

� ĀȆ�3:ȎǍĆ¾ť9Ęŭȋ´Ù4òÙȎå
ȋaȌ4�bȌȌ4øƷ9ĽÙȋ�

ǧĪ¿4�ǧøȌPŮƓ$2ñÅ"(,�=MJ9Ęŭ��ƁøƷ9ąŚPē

9ǔ=&�PƊ�EL,E7Ȏǃăƭ7h^j¾ť9śĎǗÜK9­9PȎ�

ǃż7êž-4Ħ%LB3Ǒĺ$2FJ4I47ķƋ$,�Van Ee et al.ȋ1999Ȍ

G�Sato & Howard ȋ2001Ȍ�4×ő7ȎY|�`�ǐȁ7��LǑĺǫ:Ȏƅǂ

"M,h^j¾ť9­9PÍŀ$23L4C6$,��

� å �� 9�ř:Ȏh^j¾ť�ūűż7êž32LïÖ9Ȏ´ÙåĘ4òÙå

ĘPåƋ$23L��³ ż6ŒŤÅ�Ǐ7IM;ȎøƷ9ŒŤÅ:Ȏ´ÙåĘ

4òÙåĘ9�Ľ7�32Ȏh^j¾ť9�ǧ�ø76LI46ƅǂPŲC¶

&Ȏ�ǧĪ¿9³ ż6­9ȋå �� 9�ř9ƉƧȌ7�32Ų%Lȋå �� 9

�řȌ�*MH�ȎF$ǁǂƜ�øƷ9P³ ż7ŒŤÅ$23L4&M;Ȏ 
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å 10� Ƨ¾ťPœ�JC,ïÖ9Źå4Ȏ³ ż2L3:ĉĩż6ŒŤÅ9ơō 

1¸Ž:Ȏh^j¾ť�ūűż7êž32LïÖȋh^j¾ť9­9�a�Ȍ9 409ŉ�PƋ

&�2¸Ž:Ȏ³ ż6ŒŤÅ�Ų%,ïÖ9ƅǂż6ǅǩPƋ$23Lȋ³ ż6­9�a�Ȏ

ƉƧȌ�3 ¸Ž:Ȏĉĩż6ŒŤÅ�Ų%,ïÖ9ƅǂż6ǅǩPƋ$23Lȋĉĩż6­9�

a�ȎƉƧȌ�h^j¾ť9Y|�`�ĽÙ:ȍB,:.3Ƌ$2�KȎ*M+M�ǧĪ¿ĽÙȎ

�ǧøĽÙ7ąĢ$23L�åƋ$23L­9Gǖǹ:ŖĄ3:6�ȎĀǵ9¾ť3:Ǒĺ�

7�32�ÿPƥĬ"ML=47şĥ�ġƽ32L� 
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ǍĆ¾ť9Ęŭ7ǱOJ'ȎY|�`�ǐȁ7ILǑĺ:Ȏ�ǧĪ¿9ǍĆ¾

ť7ą$2Ȏ�ǧĪ¿7ȋǞFB,×ő7Ȍ6L:'32L��Ľ3Ȏĉĩż

6ŒŤÅ�Ǐ7IM;Ȏ­99ŒŤÅ:ĉĩż6ǍĆ¾ť4h^j¾ť9ǰ7

Ų%L�F$ȎǁǂƜ�øƷ9Pĉĩż7ŒŤÅ&L932M;Ȏƅǂ"ML

h^j¾ť9­9:Ȏ*M+M9ĉĩż6ǍĆ¾ť9­94:ÍąĽÙ76L

:'32L��ǧĪ¿9´ÙåĘ4�ǧø9òÙåĘ7�32Ȏ³29ǍĆ¾

ť:�ǧ76L@5ǹML­9PĬ/23L��Ľ3Ȏ�ǧø9´ÙåĘ4Ȏ

�ǧø9òÙåĘ:Ȏ³29ǍĆ¾ť�Ȏ�ǧ76L@5ǜ1�­9PĬ/2

3L�=MJ9ǍĆ¾ť9­9�h^j¾ť9ƅǂ"ML­97ęǽP��L

,EȎY|�`�ǐȁ7ILǑĺ:Ȏ*M+M9ĉĩż6ǍĆ¾ť9­94×

%ĽÙ76L:'32L��

� ňĀȆ3:ȎǍĆ¾ť32LƧPŧ7Ʃ9ĳ�,^h�W[�y9�ƁøƷ

9ąŚ7032Fŏǈ$,�ǍĆ¾ť�Ƨ32LïÖ4Śǘ$2Ȏŧ7Ʃ9ĳ

�,ïÖ7Ȏ³ 9­97032:ñÅ�6�/,��Ľ3ȎǍĆ¾ť�Ƨ3

2LïÖ7üç&LȎǍĆ¾ť9ĉĩż6­9�İǳ"M,�&6O.Ȏǁǂ

Ɯ�øƷ9P³ ż7ŒŤÅ$23LïÖȎƧ9ǍĆ¾ť4kfj9ǍĆ¾ť
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3×%�ƁøƷ9ąŚ�ƿJML4�Ţ"ML�ǁǂƜ�øƷ9Pĉĩż7Œ

ŤÅ$23LïÖ7:Ȏkfj9ǍĆ¾ť:ĉĩż6­9�üç$63,EȎ

Ƨ9ǍĆ¾ť4kfj9ǍĆ¾ť3Ż6L�ƁøƷ9ąŚ�Ų%L4�Ţ"M

L��

�

2.2.2. ĀȆ19ĽŞ�

ǃăƭ� ǃăƭ:20ŗ�J33ŗB39ŵģ6ØȎùģ5Ø9Ǉ11Ø32/,�4

.ŵģ2Ø9C�ĀȆ9ĥåPƅ/23,�&?29ǃăƭ�Ŗč6ǁÁȋƇŖ

PÚDȌPņ$2�KȎÈƞ6^h�W[�y�JƓ ®Pğ¯&L=4�Ñ

Ư32/,� 

�  

ƹƩ4¾ť� ¾ť9ĲƋ4i�c9ÎǷ7£ų$,p�bl�\�q~�c�

:Appleƌƻ9iBook G432/,�^h�W[�y:21-inch CRT {mcȋEizo 

FlexScan T961Ȍ�7ƸƋ"MȎx��^h�W^\�tPǟ$2ǃă"M,�

ǃăǖǹ:67.5cm32/,�CRT{mc9Ċǧ·7ƸƋ"M,¾ť:ĊƁ7Ȏ

Óǧ·9ƸƋ"M,¾ť:ÓƁ7ĲƋ"MLI47ȎĊÓ�Ō'0ǭPǉƩ$,�
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ǭ9�Ʃ:Ȏ67.5cm±7�32ǛǚǄ�ĊÓąƍ46LI47Ǒĺ$,�¾ť

9ƸƋǿìò9ǧ·7032:Ȏǃăƭ9ǁŷ7²J63I4ȎȈ9řv��

Ɵ3ƾ/,�ȇ3ƒǰżǅ®đ3¾ťPĲƋ&L,E7ȎR�eVT�R^P

ų3,�ƸƋǿì9�Ġǧ·:Ž9ȇ"IKǁǄ39
��ȎȀǧ9¿ȂĎƷǼ

7ą$2®ċ963Ǽ7Ś?2Ȏ9
­323,�ȀǧPæÿ&L,E7ȃÒP

ų3,��

� ¾ť:Ȏêž6Ƨp�gȋǁǄ35.2
9Ǯ"Ȏ×�h^j¾ť4Ý=ȌÌ<Ȏ

h^j¾ť9��7ĲƋ"MLŚǘżć"6p�gȋ×�ȎǍĆ¾ť4Ý=Ȍ

7I/2ŐĨ"M23,�³29p�g9Ǚđ:14.75 cd/m232KȎƮł9Ǚ

đ:0.06 cd/m232/,�Ƨ9õ":3′32/,��

� ǃăƭ:Ȏh^j¾ť7032Ȏ�ǃż7èǼ7ą$2êž76LI47Ǒ

ĺ&L=4�ŜEJM,ȋY|�`�ǐȁȌ�Ǒĺ7:wU^P£ų$Ȏǃă

ƭ�wU^Pǥ#�L4h^j¾ť9�ǧ�ĜĽ7ƎÄ$ȎwU^Pǜ1�L

4�Ƨ9�ǧ�¿Ľ7ƎÄ$,�wU^ĵ¢:h^j¾ť9�Ɓ®ċ7Ǳǡ1

�JM2�KȎX�b�ȋǃăƭ7:ƸƋ$2363Ȍ�1qZ`�ƎÄ&L!
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47Ȏh^j¾ť9�ǧ4�ǧ9ǰ9®ċ�0.62′ñÅ$,�ǃăƭ�Ǒĺ&L

ǰȎh^j¾ť9êžĽÙ9ô9":�ÿ32/,� 

� ňƈƑ3:ȎśĎô9"®ċ3:6�śĎ(Qļ®ċPų3Ȏh^j¾ť7

śĎǗÜK9­9P�Â$,�=M:ȎƧŉ�9¾ť�x~����}�Ǭǁ

åĘ4ȅ�$2�KȎ�ŕ¯ż6Ǯ"9Ǭǁ�ȎśĎĽÙ9®ċ7ęǽP��L

=4PǦ�L,E32/,��

� ǍĆ¾ť7:Ȏh^j¾ť9ƕŧ7ą$2�31′9śĎ(Qļ®ċP�Â$,�

ſąż6®ċ9ƖÔ:Ȏ¾ť9�ǧ4�ǧ3Ǟ4$,�Ǒĺ9ǰȎǍĆ¾ť9

®ċ:Ȏh^j¾ť9ƕŧ7ą$2�ÿ4$,�&6O.Ȏ*M+M9ǍĆ¾

ť9Ɠ ż6�Ʃ:Ȏh^j¾ť9ƕŧ9Ɠ ż6�Ʃ4ǡÄ$23,�ǆ3

ĳ�L4ƧĘŭ9ǍĆ¾ť:Ȏǃăƭ�59�Ʃ7­9PǑĺ$2FȎč7h

^j¾ť4ı$23,ȋå
Ȍ��

� ňĀȆ3:Ƨ4kfjȎȐ09cTt9ǍĆ¾ťPų3,�Ƨŉ�3:Ȏx

~����}�¾ť4ȅ�&LĘ76LI46ȎǮ"�1.9
9ĻƧPų3,ȋå


Ȍ�Ƨŉ�9ǍĆ¾ť7:Ƨ´ÙåĘ4ƧòÙåĘ9209Əȅ�üç$,�

´ÙåĘ7��Lh^j¾ť4ǍĆ¾ť9įǄ9ô9":ȎŶǼ�3Ɲ37°32



 32 

KȎòÙåĘ7�32:Ɲ143°32/,�Đ¡ýż7�Ţ"MLǍĆ¾ť9­9

:ȎƁǰ9ǖǹP6.5cm4�ÿ$,ïÖȎǁƧ4žǄP6&ĎǼ7ą$2śĎǗ

ÜK7�72
32/,�ŧŉ�9ǍĆ¾ť7ĻƧ:6�ȎƧŉ�9ǍĆ¾ť9

ƕŧ9�Ʃ7Ȏ16′9kfjPǨƩ$,�=9ŧŉ�9ǨƩ:Pastoreȋ1964Ȍ4

ȅ�$23,�ŧŉ�7�32:Ȏŧ´ÙåĘ4ŧòÙåĘ92Əȅ�üç$,

ȋå9Ȍ�3�0�9ǋƷ3ȎǍĆ¾ťPĬ,63Ȏh^j¾ť9C�ǃăƭ7

ĲƋ"M,�=9ǋƷPƷ4�3Ȏǃăƭ�ȎǋƷPǟ$2h^j¾ť9­9

Pºļ&L�7Ƿ�39LI47$,�Â�2Ȏ=9ǋƷPƷ4�3Ȏƅǂ"

MLh^j¾ť9­97í1�63Ǒĺȋ¤�;ȎǍĆ¾ť9ſąż6�ƩP

ºļ&L=4ȌPİǳ39L=4�ÑƯ32/,�,-$Ȏ=9I46¾ť7

�32:ƅǂ"ML­97032©�ċ�ô93434îÛ�2KȋSato & 

Howard, 2001ȌȎǍĆ¾ť963ǋƷ3ĞJM,i�c:ƢǇż6·ŋ7ÚE6

�/,� 

 

ĪƤ9� ǃăƭ:ȎŃā3x��^h�W^\�tPǟ$2¾ťPǃă$,�

ǃăƭ�ǛǚPƥĬ$G&�&L,EȎ±�fZ9¹E7ŦƳ9kfj�ŶǼ
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9�ö7ĲƋ"M,�ǃăƭ�wU^PZ�fZ&L4Ȏkfj�Š÷$Ȏ¾

ť�ĲƋ"M,�ǃăƭ�ȎY|�`�ǐȁ7��LǑĺ7ţǕ$,49Ȏw

U^PZ�fZ&LI47ķƋ$,�ǃăƭ�wU^PZ�fZ&L4Ȏŕ9

ǋƷ�ǯû"M,� 

� 1±�fZ:10ǋƷ7I/2ŐĨ"M23,�4Əȅ9ǍĆ¾ť9ǨƩȋƧ´

ÙȎƧòÙȎŧ´ÙȎŧòÙȌ,2Əȅ9ǍĆ¾ť9øƷ9ĽÙȋ�ǧĪ¿Ȏ�

ǧĪ¿Ȍ7Â�2ȎǍĆ¾ťPĬ,63h^j¾ť�2Əȅ9^c�j�Ʃȋh

^j¾ť9�ǧ4�ǧ��19�Ż6L�ƩȌ3ĲƋ"M,�*M+M9±�f

Z3Ȏ10Əȅ9ǋƷ9Ǿź:��dy7ŝÿ"M,�Ƨŉ�Ȏŧŉ�9*M+

M7�32ȎƨƫǋƷ1±�fZȎňǋƷ2±�fZ9Ǉ3±�fZPƷ/,�&

6O.Ȏǃăƭ:ĀȆ³ 3ƨƫǋƷ2±�fZȎňǋƷ4±�fZȎǇ60ǋƷ

PƷ/,�*M+M9ŉ�7��LŅ¹9±�fZ�ƨƫǋƷ32/,�Ƨŉ

�Ȏŧŉ�95.J9±�fZP±7Ʒ4�:ǃăƭǰ3XU�c�o��^

P4/,��

�

�
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2.2.3. ĀȆ19ơō4Ƭă 

� Õŉ�4Õǃăƭ7��LĎé9ǑĺǫPŜE,�=9ǷǇ:Ȏ*M+M9

ŉ�7��LĎé�2SD9ƛäò32/,i�cPǳ3,Ĝ7ƷOM,ȋƛäò

9i�c:Ȏ³ 93.4ȉ32/,Ȍ�ǷǇ7ǵ$2ȎǑĺ9209^c�j�Ʃ

9ª7032:B4E2Ǉƚ$,�Ƨŉ�4ŧŉ�*M+M9Ǒĺª7032Ȏ

ǍĆ¾ť9ĘŭȋƧ´ÙȎƧòÙȎŧ´ÙȎŧòÙȌ4ǍĆ¾ť9øƷ9ĽÙ

ȋ�ǧĪ¿Ȏ�ǧøȌPƽã4&Lǃăƭ´2ƽã·ĸ·ŋPƷ6/,�ňƐ9

ƈƑ3:ȎņĥśŤ9αP0.054$,�=M×ǲ9Ɣ7�32FņĥśŤ9α:

0.054&L� 

� å11ȋaȌ:Ȏ11Ø9ǃăƭ9ȎƧŉ�7��LǑĺª9ĎéPƋ$23L�

Ǒĺª:Ȏh^j¾ť9­9Pī.Š&,E7ġƽ4"MLȎh^j¾ť9�

ǧ4�ǧ9ƕŧ9ǰ9Ȏſąż6śĎƦư®ċ4$2Ƹ"ML�Ŗ9ª:Ȏǃ

ăƭ9Ǒĺ��ǧ�ǜ1�ĽÙ7ƷOM,=4PƋ$23L�·ĸ·ŋ7IL

4ȎǍĆ¾ť9Ęŭ9�ÃōȎǍĆ¾ť9øƷ9ĽÙ9�Ãō93'MFņĥ

3:6�Ȏ��¢ų9Cņĥ32KȋFȋ1, 10Ȍ= 8.3,  p = .016, η2  = 0.25ȌȎ

Ãōǫ:ô9�/,�Ƨ´ÙåĘ7�32Ȏ�ǧĪ¿9ǍĆ¾ť9ïÖIKFȎ
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�ǧø9ǍĆ¾ť9ïÖ7Ȏǃăƭ:�ǧPĪ¿7Ä�$23,ȋFȋ1, 20Ȍ= 12.5,  

p = .002Ȍ�"J7Ȏ�ǧ�Ī¿72Lŉ�7�32Ȏǃăƭ:ȎƧ´ÙåĘI

KFƧòÙåĘ9ïÖ7Ȏ�ǧPĪ¿7Ä�$23,ȋFȋ1, 20Ȍ= 6.8,  p = .017Ȍ�

Ǟ7Ȏ�ǧ�ø72Lŉ�7�32Ȏǃăƭ:ȎƧòÙåĘIKFƧ´ÙåĘ

9Ľ�IK�ǧPĪ¿7Ä�$23,��ǧĪ¿9ƧòÙåĘ4�ǧø9òÙ

åĘ9ŚǘPǳ32ȎĞJM,ơō:Ȏĉĩż6ŒŤÅ�Ǐ7IL�Ţ4�Ʊ

$23,� 

� å11ȋbȌ:Ȏ11Ø9ǃăƭ9Ȏŧŉ�7��LǑĺª9ĎéPƸ$23L�

·ĸ·ŋ7IM;ȎǍĆ¾ť9Ęŭ9�ÃōȎǍĆ¾ť9øƷ9ĽÙ9�Ãō

93'MFņĥ3:6�Ȏ��¢ų9Cņĥ32KȋFȋ1, 10Ȍ= 6.2,  p = .032, 

η2  = 0.050ȌȎÃōǫ:ć"�/,�ŧòÙåĘ7�32Ȏ�ǧø9ǍĆ¾ť9

ïÖIKFȎ�ǧĪ¿9ǍĆ¾ť9ïÖ7Ȏǃăƭ:IK�ǧĪ¿7ǑĺPƷ

6/23,ȋFȋ1, 20Ȍ= 4.5,  p = .046Ȍ�Ƨŉ�4:Ż6KȎ*9�9ŉ�ǰ

9Śǘ:ņĥ3:6�/,� 

� ňĀȆ3:ȎŧòÙŉ�7�32Ȏņĥ6�ƁøƷ9ąŚ�ƿJM,�=9

ơō:Ȏ³ ż6ŒŤÅ�Ǐ7IL�Ţ4�Ʊ&L��09ǅǩ4$2Ȏ³ 
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ż6ŒŤÅ:Ȏĉĩż6­9�Ĕ3Ȏ2L3:¼ų3963ïÖ7Ų%L=4

�Ƭ�JML�$�$6�JȎǍĆ¾ť9³ 9ſąż6Ʀư®ċ:ȎƧŉ�

4ŧŉ�7�32@A×�32L�*MH�Ȏ³ ż6ŒŤÅ:ȎƧŉ�4ŧ

ŉ�7��L³29ơōPÆ·7ǏĿ3963� 

� ňĀȆ9ơō�Ȏ�Ʋż7:ĉĩż6ŒŤÅPĶĬ&L97Í$2ȎƧŉ�

7��Lơō7032:�09�OK46Lǅǩ�ÑƯ32L�Ɨ�7ȎƧ´

ÙåĘ4ƧòÙåĘ7��LŻ6Lơō:ȎƄÉëıÖGYıÖ4I;MLȎĉ

ĩż6ƣŶżĪ��K9�Ə7ILF9�F$M63ȋ,4�;Rensink & Enns, 

1995Ȍ�¿ǝ$,I47Ȏ3�0�9±ƷƈƑȋ,4�;van Ee et al.Ȏ1999Ȍ

:Ȏ�ƁøƷ9ąŚ:ȎƦư®ċ4ǥǜŞżĪ��K9ƃƀ7I/2Ų%L4

�ĕ$23L�ĀȆ19ơō�JȎǥǜŞĪ��K�Ż6LǑĺªPŲC¶$2

3L434ÑƯģPǳò&L=4:3963�Ɨ�7ȎƧŉ�7��LŻ6L

ơō:ȎǍĆ¾ť7I/2ē9ǔ="ML�ŕ¯ż6Ǯ"9Ǭǁ7Ǳ§$23

LÑƯģ�2L�x~����}�åĘ:Ǯ"9ǬǁPŲC¶&=4�ƅJM

2�KȎƧ´ÙåĘ9ǍĆ¾ť4ȎƧòÙåĘ9ǍĆ¾ť:*M+Mh^j¾

ť9Ǯ"9ǣćǊ¦2L3:ǣôǊ¦Pē9ǔ=$,ÑƯģ�2L�Āǵ7Ȏ
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Nijhawanȋ1995Ȍ:Ǯ"9Ǭǁ�ȎǍĆ¾ť4h^j¾ť�×%ĎǼŭ763ï

Ö7FŲ%L=4PîÛ$23L�ĀȆ19ơō:ȎǮ"9ƅǂż6ñÅ�Ȏ­

99Ǒĺǫ7ęǽ$,434ÑƯģPİǳ3963� 

 

 

 

 

 

 

 

 

å11� ĀȆ17��LȎøƷ99ƖÔ4ǍĆ¾ť9Ęŭ9409ƠCÖO(»9Ďé9­9Ǒĺ

ǫȋn=11Ȍ 

  ȋaȌ:Ƨŉ�PȎȋbȌ:ŧŉ�PƋ&�Ŗ9ª:Ȏh^j¾ť9ƅǂ"ML­9Pêž7

Ǒĺ&L,E7Ȏ�ǧPĪ¿7&LǑĺ�ġƽ32/,=4PƋ$23L�V��o�:ŒŤ

ǎċPƋ$23L�*p<.05; **p<.01; ***p<.005� 
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2.3.�ĀȆ2�

2.3.1.�ĀȆ29Žż�

� Ƨŉ�9ơō7ą&LȎ209�OK46Lǅǩ7032ŏǈ&L,EȎƧŉ

�PñÅ"(,2Əȅ9ǨƩȋĎƷ4�ċȌPǉÿ$,�ĎƷǨƩȋå12ȋaȌȎ

ȋbȌȌ7�32:ȎƄÉëıÖ4YıÖPİǳ&L,E7ȎǍĆ¾ť9ƕŧ4h

^j¾ť9ƕŧ9ǰ7ȎśĎĽÙ9Ǵ,K�¶ŊLI47ǨƩ$,�F$Ȏǥ

ǜŞż6Ī��K�Ƨŉ�9�ƁøƷ9ąŚ7¡FęǽP��2363ïÖȎ

Ƨŉ�4ĎƷǨƩ9Ǒĺǫ:ȅ�$,ơō76L4�Ţ"MLȋå12Ȍ��ċǨ

Ʃȋå12ȋcȌ,ȋdȌȌ7�32:ȎǍĆ¾ť7ILǮ"9ñÅPİǳ&L,EȎ

Ƨ´ÙåĘ9ǍĆ¾ť4ƧòÙåĘ9ǍĆ¾ťPȎ*M+M9ƕŧ3Ǫ6KÖ

4I47ǨƩ$,��ċǨƩ:ȎǍĆ¾ť9�ŕ¯ż6ƠCÖO(�*M+M

Ż6L209ǍĆ¾ť9ĘŭPÚQ33,�F$Ȏƅǂż6Ǯ"9ñÅ�ȎƧŉ

�7��L�ƁøƷ9ąŚ72BKęǽP��2363ïÖȎǑĺǫ:�ċǨ

Ʃ9ǍĆ¾ť9Ęŭ7¥ü&L4�Ţ"ML�Ƹ1:Ȏ�ċǨƩ9¾ť7ą$2

Â�JMLȎ­99Ǒĺǫ9�ŢPƋ$23L� 

�
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2.3.2.�ĀȆ29ĽŞ�

ǃăƭ� ǃăƭ:21ŗ�J33ŗB39ŵģ7ØȎùģ5Ø9Ǉ12Ø32/,�4

.ŵģ2Ø9C�ĀȆ9ĥåPƅ/23,�&?29ǃăƭ�Ŗč6ǁÁȋƇŖ

PÚDȌPņ$2�KȎÈƞ6^h�W[�y�JƓ ®Pğ¯&L=4�Ñ

Ư32/,�12Ø94.7Ø:ĀȆ17FËÂ$23,� 

 

ƹƩ4¾ť� ƹƩ4¾ť:×�Pǳ9ȎĀȆ14×ő32/,�ĀȆ27�32

:ȎǍĆ¾ťPȎĎƷǨƩ4�ċǨƩ4342Əȅ7ñÅ"(,�å12ȋaȌȎå

12ȋbȌ7ĎƷŉ�9¾ťPƋ&�ĀȆȏ9Ƨŉ�7�32£ų"M,Ƅƪŭ9

ǍĆ¾ť�ȎĎƷŉ�3:Ȑ09­3,žƧ7Ʃ9ĳ�JM23L�ǍĆ¾ť

9�09ƕŧ:Ȏh^j¾ť9ƕŧ�JÓB,:Ċ71.0°ǹM,�Ʃ7ĲƋ"M

,�*M+M9ǍĆ¾ť:1.6
9ƛä´7üç$23,�ĎƷŉ�9ǍĆ¾ť

9Ņô9śĎ®ċ:ȎĀȆȏ9Ƨŉ�4×�32/,�Â�2ȎĀȆȏ4×ő

7ȎǍĆ¾ť7032Ȏ´ÙåĘ4òÙåĘPǉÿ$,�å12ȋcȌȎå12ȋdȌ

:�ċǨƩPƸ$2�KȎĀȆ17��L´ÙåĘ4òÙåĘPǪ8ÖO(,¾

ť32/,�=9ǨƩ:q�xfkŉ�ȎR�hlŉ�434�09ŉ�PÚ
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Q33,�q�xfkŉ�7�32:ȎøƷ9ĽÙ�×%´ÙåĘ4òÙåĘ

�Ȏq�xfj9I47ƠCÖO"M2ǨƩ"M,�R�hlŉ�7�32:Ȏ

´Ù9ǍĆ¾ť4òÙ9ǍĆ¾ť�øƷ9ĽÙ7­�Ȏ�09ǡƤ$,ƧPĨ

&Ęŭ7ǨƩ"M,� 

 

ĪƤ9� ĪƤ9:×�Pǳ9ȎĀȆ14×ő32/,�*M+M9ŉ�7�32Ȏ

ȑâ�J10â9ƨƫǋƷ9Ĝ7Ȏǃăƭ:4±�fZǇ449ǋƷPƷ/,�40

9±�fZ94.2±�fZ�ĎƷŉ�9±�fZ32KȎq�xfkŉ�4R

�hlŉ�:1±�fZ'032/,�ĎƷŉ�9±�fZ:10ǋƷ3ŐĨ"M

2�KȎ8ǋƷ�ǍĆ¾ť4h^j¾ťP×Ł7ĲƋ&LǋƷ32KȎ2ǋƷ�

h^j¾ť9CPĲƋ&LǋƷ32/,�q�xfkŉ�4R�hlŉ�7�

32:Ȏ4ǋƷ�h^j¾ť4ǍĆ¾ťP×Ł7ĲƋ&LǋƷ32KȎ2ǋƷ�

h^j¾ť9C9ǋƷ32/,�=9¾ťĘŭ9Ǥ37Â�2Ȏ209¹Ň�Ʃ

9Ǥ3PÂ�,12ǋƷ�Ȏq�xfkŉ�4R�hlŉ�7��LÖǇǋƷĹ

32/,� 
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å 12� ĀȆ 2 7�32£ų"M,^h�W[�yȋĊ9¸Ȍ4Ȏ¬Ǽ�J¾ťPƿ,ïÖ9Ź
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$23L�*M+M9pn�9Ċ¸7�32Ȏǻ�ċŞ7ILƶÖ3:Ȏ�ǧ9ǍĆ¾ť�Ī

¿ĽÙ7ƅǂ"MLȋȋcȌ4ȋdȌ7�32:Ȏ´Ù9ǍĆ¾ť��ǧĪ¿ĽÙ7ƅǂ"MLȌ�

=9åP��ǞĽÙ7$,ïÖȎǻ�ċŞ7ILƶÖ3:Ȏ�ǧ9ǍĆ¾ť�øĽÙ7ƅǂ"

ML�Ʀư®ċPĬ,63êžƧ·�h^j¾ť32KȎĀȆ3:ǃăƭ�­9PǑĺ$,� 

 

Ƹ�� ĀȆ�9�ċǨƩ7��LY|�`�ǐȁ7��LǑĺĽÙ9�Ţ�

�

�

�

ȍ:h^j¾ť9Y|�`�ĽÙ��ǧĪ¿32L=4PȎ.:h^j¾ť9Y|�`�ĽÙ�

�ǧø32L=4PȎ0:êž32L=4PƋ$23L�ƖÔ4a�:Ȏå��7�32Ȏ´ÙǍ

Ć¾ť4òÙǍĆ¾ť9ƠCÖO(�JÈƞ7ŜEJM23L��ǧĪ¿4�ǧø9�u�:Ȏ

´ÙǍĆ¾ť9øƷ99ƖÔPƋ$23L��

�

�������ĀȆ�9ơō4Ƭă�

� òMªPÏKǳ�,EȎĀȆȏ4×ő9íŤPų3Ȏ³i�c93.9%P·ŋ

�Jǳò$,� 
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� å13ȋaȌ:ȎĎƷǨƩ7��L12Ø9ǃăƭ9ĎéªPƸ$23L�ǍĆ¾

ť9ĘŭȋƧ´ÙȎƧòÙȌ4ǍĆ¾ť9øƷ9ĽÙȋ�ǧĪ¿Ȏ�ǧøȌP

ƽã4&Lǃăƭ´2ƽã·ĸ·ŋPƷ6/,�ǍĆ¾ť9Ęŭ9�ÃōȎǍĆ

¾ť9øƷ9ĽÙ9�Ãō4F7ņĥ3:6�/,���¢ų9Cņĥ32K

(F ȋ1, 11Ȍ = 11.6,  p = .006, η2  = 0.25)ȎÃōǫ:ô9�/,�Ƨ´ÙåĘ7

�32ȎǍĆ¾ť��ǧø9øƷ9PĬ0ïÖ7Ȏ�ǧĪ¿9ǍĆ¾ťPĬ0

ïÖIKFȎ�ǧ�Ī¿76LI47Ǒĺ"M,ȋF ȋ1, 22Ȍ = 12.5,  p = .002Ȍ�

ąũż7ȎƧòÙåĘ7�32:ȎǍĆ¾ť��ǧĪ¿9øƷ9PĬ0ïÖ7Ȏ

�ǧø9ǍĆ¾ťPĬ0ïÖIKFȎ�ǧ�Ī¿76LI47Ǒĺ"M,ȋF ȋ1, 

22Ȍ�= 8.5,  p = .008Ȍ�"J7ȎǍĆ¾ť��ǧĪ¿9øƷ9PĬ0ïÖȎ´

ÙåĘIKFòÙåĘ7�32IK�ǧĪ¿7Ǒĺ�ƷOM,(F ȋ1, 22Ȍ = 6.3,  

p = .02Ȍ�ąũż7ȎǍĆ¾ť��ǧø9øƷ9PĬ0ïÖ7ȎòÙåĘIKF

´ÙåĘ7�32IK�ǧĪ¿7Ǒĺ�ƷOM,(F ȋ1, 22Ȍ = 12.5,  p = .002Ȍ�

=MJ9ơō:Ȏ³Ʋż7ĀȆ19Ƨŉ�9ơōPµů$,F932KȎĀȆ1

9ơō�ƧǥǜŞżĪ��K9üç7ILF93:63=4PƋÞ$23L� 
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� =9ơō:B,ȎƧŉ�4ŧŉ�7��LŻ6Lơō�ȎǍĆ¾ť4h^j

¾ťǰ9ơÖ7ILF932L434ǅǩ�ǰǤ332L4ĭĴ$23L�Ƨ

ŉ�7�32ȎǍĆ¾ť4h^j¾ť:06�/23L�Ȏŧŉ�7�32:

06�/2363�ĎƷŉ�7�32:Ȏŧŉ�4×ő7h^j¾ť4ǍĆ¾

ť�06�/23637F��OJ'ȎĀȆ19Ƨŉ�4×ő9ơō32/,�

*MH�Ȏ=9ŉ�7��Lơō:ȎĀȆ17��LøƷ9ąŚ�ȎǍĆ¾ť4

h^j¾ť9ơÖ7ILF93:6�Ȏĉĩż6­9Ĥî7ILF932L=

4PƋÞ$23L� 

� å13ȋbȌ:�ċǨƩ7��L��Ø9ǃăƭ9ĎéªPƸ$23L�=9�ċ

ǨƩ7��Li�c`fj:ȎŖǀ·Č7ĝO6�/,,E(]|q�-US�Z

ŏÿȎW = 0.0882, p = .0002ȌȎ=9ǨƩ7��L	09ŉ�7�32ĞJM,Ǒ

ĺǫ7ą$2Ȏ°��kw�ŏÿPƷ6/,�ơō4$2Ȏ	09ŉ�7��L

Ǒĺǫ:Ż6/23,ȋ!��3Ȍ�26.5	�p�(�0001Ȍ�óǪŚǘȋConover, 1999Ȍ

7I/2Ȏq�xfkŉ�4R�hlŉ�9´ÙåĘ��ǧĪ¿32LïÖP

ǳ9Ȏ	09ŉ�9&?29ƠCÖO(7�32Ǒĺǫ�Ż6L=4�ĿJ�7

6/,ȋ&?2p < .0001Ȍ��
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å13� ĀȆ27��LȎøƷ99ƖÔ4ǍĆ¾ť9Ęŭ9409ƠCÖO(»9Ďé9­9Ǒĺ

ǫȋn=12Ȍ 

  ȋaȌ:ĎƷǨƩPȎȋbȌ:�ċǨƩPƋ&�Ŗ9ª:Ȏh^j¾ť9ƅǂ"ML­9Pêž

7Ǒĺ&L,E7Ȏ�ǧPĪ¿7&LǑĺ�ġƽ32/,=4PƋ$23L�V��o�:Œ

ŤǎċPƋ$23L�*p<.05; **p<.01; ***p<.005��

�

� �ċǨƩ7��Lơō:Ȏ×�93ŧ7B4EL=4�39L�Ɨ�7Ȏq�

xfkŉ�ȎR�hlŉ�9�Ľ7�32Ȏ´ÙåĘ��ǧĪ¿32LïÖI

KFȎ´ÙåĘ��ǧø32LïÖ7ȎIK�ǧĪ¿7ǑĺPƷ6/23,�

q�xfkŉ�4R�hlŉ�7�32:ȎĀȆ1Ȏ29�9ŉ�4Ż6KȎ´

ÙåĘ4òÙåĘ9�ĽP*M+M9ŉ�7ÚQ33Lŧ7Ÿĥ&?932L�
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ĀȆ23:ĀȆ19Ƨŉ�4ơō9pc����Ʊ$23L,EȎňĀȆ3ų3

,¾ť7�32:Ȏ´ÙåĘ9ĉĩż6­9�Ǫƽ6ĚÀPō,$23L4ǆ

�L�Ɨ�7ȎĀȆ19Ƨŉ�7��LǑĺǫ9ċIKFȎR�hlŉ�7��

LǑĺǫ9ċ9Ľ�ĿJ�7ô9�/,=432L�=9ơō:Ȏ×%­99

òÙåĘPÂ�L=43ȎøƷ9ąŚ�ðĖ"M,=4PƋÞ$23L�Ɨ�

7Ȏ�ǧø9ŉ�7�32Ȏq�xfkŉ�IKFR�hlŉ�7�32�ǧ

Ī¿7Ǒĺ�ƷOM,=432L�=9ơō:Ȏq�xfkŉ�7�32Ȏ´

Ù9ǍĆ¾ť7ILøƷ9ąŚ:ȎÍą9­9PĬ0òÙ9ǍĆ¾ťPÂ�L

=47I/2ĔEJML434Ƭ�4�Ʊ$23L�=MJ9ơō:Ȏ¿ǝ$

,Ƹ19�Ţ4:þ³7:�Ʊ$63�Ȏ�ċǨƩ7��LǑĺǫ:ĉĩż6­

97¥ü$23L=44ȎĀȆ19Ƨŉ�7��LøƷ9ąŚ3:Ȏƅǂ"ML

Ǯ":Ǫƽ6ĚÀPō,$23634B4EJML� 

�

2.4.�Ɨ2Ɣ9Ƭă�

� �09ĀȆ9ơō�JȎǑĺǫ:Ȏ¾ť9³ ż6­93:6�ȎǍĆ¾ť

9ĉĩż6­97ęǽ"ML=4�ĿJ�46/,�=M:ȎHoward & Rogers
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ȋ1995Ȍ9Ȏ­99ŒŤÅ:ĉĩż6t�`^32L434Ƭ�7ĀȆżi�

c9ƺ��P��LF932L�B4EL4ȎĈ6�4FƧ9Ęŭ7�32Ȏ

�ƁøƷ9ąŚ:ĉĩż6ŒŤÅ7Ǳ§$23L4ƋÞ"ML� 

� å11�Jå137�32Ȏ³ 9Ǒĺǫ:Ȏ&?29ŉ�7�32O'�7�

ǧĪ¿7]°j$23,��ǧĪ¿4�ǧø9ŉ�ǰ7�32ȎǑĺǫ:a�

ȋ¤�;ȎƦư®ċPĬ,63ǼȌ7�32ąƍ3Ȏ³ 9ǑĺǫPĎé&L

40�76L4�Ţ"ML�ĀȆ14ĀȆ27��LǪC��P$2363Ǒĺǫ

9Ďé:9.5��ǧĪ¿ĽÙ32KȎh^j¾ť9C9Ǒĺǫ9Ďéȋ9.6��ǧ

Ī¿ĽÙȌ4@A×%32/,�6)=9I46³ ż6�ǧĪ¿>9]°j

�Ų%,9�Ȓ� ĀȆ1ȎĀȆ27��LƹƩ7�32:Ȏűǒż6Ʀư®ċP

Ĭ,63ĎǼ:Ȏ¿ȂĎƷǼ7ą$2ȎĪ¿øĽÙ79
­323,ȋĀȆ19

ƹƩ4¾ťPËũȌ�ǃăƭ:Ȏ¿ȂĎƷǼ7032h^j¾ť9­9Pºļ$

23,,EȎǃăƭ:=99
PƬħ$2Y|�`�ǐȁPƷ6/,4Ƭ�JM

L�=9ïÖȎ&?29ŉ�7�324.8�·�ǧĪ¿7Ǒĺ&L:'32L�

I/2ȎĀȆ1,27�32ƿJM,³ ż6�ǧĪ¿ĽÙ>9]°j:Ȏǧ·ż

7ȎĀȆ7£ų$,ƹƩ7I/2ǏĿ39L�ŘKÇ·9�ǧĪ¿ĽÙ>9]
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°j:ǅǩ�Ǻ$3�Ȏ�ǃżêž�O'�7Ī¿øĽÙ7'M23L=4�

îÛ"M23Lȋ¤�;Ȏ Cogan, 1979Ȍ�$�$6�JȎCoganȋ1979Ȍ4ňƔ

7��L¾ť7:Ǥ3�2L�Ɨ�7ȎňƔ7��L¾ť:ȎCoganȋ1979Ȍ9

¾ť7Ś?Ȏ�6Kȇ"��3=432L�ňƔ7��L¾ť:ǁǄ38
×�

32L�Coganȋ1979Ȍ9¾ť:ǁǄ331
32L�Ɨ�7ȎCoganȋ1979Ȍ9

¾ť7Ś?ȎIKƼǸ63ŕ¯ŐǠ32L=432L�Coganȋ1979Ȍ9¾ť:

ÈŮ9Ƨ32KȎňƔ9¾ť:ȎǍĆ¾ťP�4Ƨ·32L�¾ť9ô9"GȎ

Üä9¾ť�ƅǂ"ML­97ęǽ&L=4:I�ƅJM2�KȋHoward & 

Kaneko,1994; van Ee & Schor,2000ȌȎ=MJ9Ǥ3�Ȏ0%0B9ÖO63ơō

PŲC¶$23L9�F$M63� 

� ňƔ7�32ų3,¾ť7:ȎśĎ(Qļ®ċ��Â"M2�Kȋ�ƁŶ®

ǰ9¬Ľñ�ȌȎêžƦư�Ʃ7ą$2ǡƤż7ñÅ$23L�3�0�9Əȅ

9(Qļ®ċ:ȎâľǛǚȋcyclovergenceȌ4$2ƅJML�Ɓ9ƁŰǢÄPē

9ǔ=&=4�2LȋHoward & Rogers, 2012Ȍ�F$ȎâľǛǚ�ĀȆ1GĀȆ2

7�32Ų%23,ïÖȎøƷ9ąŚPŲC¶&ȎƦư�39(Qļ®ċ�h

^j¾ť7�Â"M23,�F$M63�âľǛǚ7I/2ňĀȆ9i�cP
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ǏĿ&L=4�39L-N4�Ȓ� Ĝǝ&L�09űŴ7I/2Ȏ*9ÑƯģ

:�34Ƭ�JML�Ɨ�7Ȏ¾ť7I/2ē9ǔ="MLǹÍâľ:Ȏ¾ť

�ȇĂđ32Kȋe.g., Mitsudo, Kaneko, & Nishida,2009ȌȎô93497ȋǁǄ3

30
,30
×�9ïÖȎHoward & Kaneko,1994ȌŲ%L=4�ƅJM23L�ą

ũż7ȎňƔ3ų3,¾ť9Ăđ:��ȋ¤�;Ȏ3�0�9Ƨ·ȌȎ�0ć"

�/,,EȋǁǄ3Ɲ2
,8
×�ȌȎňƔ9¾ť7I/2ǹÍâľ�ē9ǔ=

"M,4:Ƭ�7�3�Ɨ�7ȎňƔ3ų3,¾ť:Ȏ³ 9ô9"GŐǠ4

34ŧ3�37ȅ�$23L�*M7FǱOJ'ȎňƔ3:ȎĀȆ17��LƧ

ŉ�4ŧŉ�9I46Ȏĉĩż6ǍĆ¾ť9Ęŭ7¥ü$,ȎŻ6LøƷ9ą

Ś�ƿJM,�=9=4�JFȎňƔ9ĀȆơō�ǹÍâľ7I/2ǏĿ39

L4:Ƭ�7�3� 

� ňƔ9ĀȆ9ơō:ȎǜďȎ�ĕ"M23LøƷ9ąŚ�³ ż6zXm_

y7Ǳ§$23L434Ƭ�7Í&LF9-N4�ȋVan der Kooij & te 

Pas,2010ȌȒ Van der Kooij & te Pasȋ2010Ȍ:Ȏ3�0�9ǹM,ǍĆ¾ť9Ż

6L­9�ƒǰż7Ďé"ML=47I/2ȎøƷ9ąŚ�Ų%L=4PîÛ

$23L�$�$ȎňƔ9ĀȆ4ěJ9ƈƑ:Ȏ¾ť434ŧ3Ż6/23L�
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ňƔ9ĀȆ4Ż6KȎVan der Kooij & te Pasȋ2010Ȍ7�32:ȎƦư®ċ4ǥ

ǜŞĪ��K��37ƃƀ&L��dykfj9hZ^e|PĬ0¾ť�£ų

"M,ȋ¤�;ȎƦư®ċĪ��K�a�3:63­9PƋ$23L97ą$

2ȎǥǜŞĪ��K�a�PƋ$23LïÖƘȌ�ňƔ9ĀȆ7�32:Ȏ¾ť

���dykfj9hZ^e|PĬ0Ǽ3:6�ȎƧ3ŐĨ"M,pc��3

2LïÖ7ȎǥǜŞĪ��K�Ǒĺǫ7ęǽP��63=4�ĿJ�76/2

�KȎĉĩż6øƷ9ąŚ7�32Ī��Kǰ9ƃƀ�ô96ĚÀPō,$2

363=4�ƋÞ"ML�ňƔ9ĀȆ4Van der Kooij & te Pasȋ2010Ȍ9ƈƑ7

��LǤ3:ȎĪ��Kǰ9ƃƀ:ȎǼ9pc��7ą$2³ ż7¢ų$Ȏ

�Ľ3ȎøƷ99ŒŤÅ:Ƨ·3ŐĨ"M,pc��7ą$2ĉĩż7¢ų&

L434Ƭ�3ǏĿ39L�F$M63�=9Ƭ�Pŏǈ&L,E7Ȏ�Ĝ9

ƈƑ7�32:ȎĪ��Kǰ9ƃƀ�63hZ^e|pc��7ą$2Ȏ³ 

ż6øƷ9ąŚ�Ų%L�54�PƊ�EL¦ª�2L�F$M63� 

� ňƔ9ĀȆơō:Ȏĉĩż6ŒŤÅ�Ǐ4�Ʊ$23,�ȎøƷ9ąŚ�³

 ż6ŒŤÅPÚD434ÑƯģPİǳ&LF93:63�Ƭħ&?9ŧ�20

2L�Ɨ�7ȎĀȆ17�32£ų$,ŧòÙ:ȎPastoreȋ1964Ȍ9±ƷƈƑ4
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×őȎĉĩż6­9�Ŕú$23L7F��OJ'ȎøƷ9ąŚ�Ų%23L�

=9ơō7032Ƭ�4L�09ǅǩ4$2Ȏ³ ż6øƷ9ŒŤÅ:Ȏĉĩ

ż6­9ƖÔ�Ĕ3Ȏ2L3:Ŕú$23LïÖ7Ų%L93:63�434

=4�Į<JML�Ɨ�7ȎňƔ9¾ť7��Lĉĩż6­99ƖÔ�ȎøƷ

9ąŚPŲC¶&97°·32KȎ³ ż6­99Ĥî7ILøƷ9ąŚP�

ń9&L@5Ȏƅǂż7Ȅƴ32/,9�F$M63�=9ƈƑ:Ȏĉĩż6

øƷ9ąŚ9Êã46Lĉĩż2L3:³ ż6øƷ9ŒŤÅ434àȁ7Ƃ

Ž$23,,EȎňƔ9ĀȆ7�32ĿƊ6ƙ�P¶&=4:¶Ŋ63�=9

àȁ7032ĿJ�7&L,EȎ³ 9pc��4ĉĩż6­99�Ľ9ƅǂ

"ML­9PŢÿ&L2L3:Ǌ¦&L=4�ņų�F$M63� 
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3.1.�Ƈ
Ƅ>Ůŭ�

� ½Ǔ+2K�=ǽvan Ee et al.Ǻ1999ǻ?ǽ�Ų­$úō?ǽƘƣ®ĂJǝǑ

Œĝ#"M>K�<ǽ�%6">íƪ$ĝ#"M"L­$nĦö-NưƱƎ>

ěũ"Lţ,N:��­$ĦöŢǁnĨØ+8�N8­$ĦöŢǁ=KO@ǽ

Ƽû¼Ś>­$?ǽƘƣ®ĂöƝ=KNƼû¼Ś>d�9?<�­$:ǽǝǑ

ŒöƝ=KNƼû¼Ś>d�>­$>Ǧ>ǡc×&=K58ŵƱŭ=ǚüƹ§

*ON8�ı9ǽü*<jal¼Ś>Ɩúŭ<­$?ǽŰúŭ=©ǲ9$<�

:c<*ON8�Ų­$úō?ǽ�ı#©ǲ9$Nĝ#"M:c<*ONǽǚ

üƹ§*O2Ƽû¼Ś>­$>×À:ǽjal¼Ś:Ƽû¼Ś>Ǧ>Űúŭ<

­$>×À=K58ǽjal¼Ś>­$#ƹ§*ON(:9ţ,N8-<P4ǽ

Ƽû¼Ś>­$:Űúŭ<­$?ǽjal¼Ś>­$KMIKMê$<ǡcn

¾Mĉ8LON8van Ee et al.Ǻ1999ǻ?ĝ#"Mųű�ƾnǽƘƣ®Ă:ǝǑ

Œĝ#"M>ųűn<%-2H=ǽƼû¼Ś=ǝǑŒĝ#"Mn×À-N(:

=K58ŃƸ+8�N8čL?ǽƼû¼Ś=!&Nĝ#"MǦ>ųű#Ŗý+

2æÐǽ­$úō?Ŗý-N:��ǽĝ#"Mųű�ƾnĪĠ-NƸğnĨ¶

+8�N8Sato & HowardǺ2001ǻIÑņ>ƔŀnåÕ+8�N8 
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� �6>¯ƪŸƁ9?ǽŰúŭ=Ǥ�ĨżĵǦn¤Ť+8�N8Sato & Howard

Ǻ2001ǻ=!�8?10sǽvan Ee et al.Ǻ1999ǻ=!�8?1.5 s>ƛMǒ+9�N8

�>ưƱŭ<úōŠǃ=!�8?ǽĨżĵǦ#Ū<NæÐǽŪ<N|Yob{

nÔG(:#Ĩł*O8�NǺ¥=@ǽĴN*:ƨ>úōŠǃǽKaneko & 

Murakami, 2012ǻ8(OLnƟę-O@ǽļľǽĨżĵǦ>Ǥ��Ų­$úō=

ú-NƾĴ:+8Ɵł*O2ĝ#"Mųű�ƾ#ǽŶĵǦ>ĨżǽŞ=1ž��

>Ĩż=!&N�Ų­$úōnƾĴ9$N"?ĴL"9?<�8Kumar & Glaser

Ǻ1993ǻ?Ŷ�ĨżĵǦ=!&N�Ų­$úōnŗö+ǽĨżĵǦ#Ŷ%<N

C;ǽ�Ų­$úō#Ŗý-N(:nåÕ+28I+ǽ�Ų­$úō#Ĩżĵ

Ǧ>ǧĭ:+8èÃ-N>9�O@ǽƼû¼Ś>ŵƱ*ON­$Ib2Ĩżĵ

Ǧ>ǧĭ:+8èÃ-NÌƢĖ#�N8ļƄ>÷Ƕ?ǽĨżĵǦ:¼ŚĊşn

èÃ*/ǽƼû¼Ś:jal¼Śǽ�ı>ŵƱ*ON­$nŗö-N(:=K

58ǽ�Ų­$úō>äŻ:<N|Yob{nĴL"=-N2H=ƪPO28

Ş=ǽ(>ŸƁ>Ƈ�>Ůŭ?ǽŶĵǦĨż=!�8Ƽû¼Ś=!&Nĝ#"

MǦ>ųű#Ŗý-N:$=ǽ�Ų­$úōIŖý-N:��ĝ#"Mųű�

ƾ=KN�ŗnŃƸ-N(:9�528 
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�	��÷Ƕ
�


�	���÷Ƕ
>Ůŭ�

� ÷Ƕ
?ǽ¼Ś>ĨżĵǦ>èÃ=Ĕ,8ǽ�Ų­$úō:Ƽû¼Ś>ŵƱ*

ON­$#;>K�=èÃ-N"nź"HN2HƪPO28÷Ƕ
=¤PO2a

j�X\�{?ǽvan Ee et al.Ǻ1999ǻ#Ť�2¼Ś>Ċşn�ǞèÃ*/2I

>9�528jal¼Ś?��g{mil9ŅĚ*O2Ǯ9�MǽƘƣ®Ă?

d�9�528Ƽû¼Ś?ƙ#�Ă+2Łñş>u��{9�MǽáůǌÛM

=½ǴąƪǮ=ú+84203�N�?4
�3>­$nĠ58�28Þ�(Ǻaǻ=

aj�X\�{>¥nż-8Þ�(�0	?ǽaj�X\�{>�ǮÞ:ǽ0>aj

�X\�{>²âŭ<ŵƱnƫ+2Þ9�N8jal¼ŚǽƼû¼Ś:I=d

�>­$nż-ƙǝǑŒĝ#"MnĠ58!Mǽ-<P4ǽ÷Ƕ3?ĝ#"Mų

űşő9�528100 ms"L800 msǽaj�X\�{nƲø+2ďǽƲøƠ?y

ih�\ƿǳ=K58ŵƱ*O2­$nåÕ+2ǺÞ�(�c	ǻ8(>÷Ƕ=!�

8�Ų­$úō#ţ,NæÐǽjal¼Ś>ŵƱ*ON­$?Ƽû¼Ś>ŵƱ

*ON­$:?ǔıÓ=<N(:#�ŗ*ON8�
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�

Þ�(� ÷Ƕ
=!&N¼Ś:ıŒ�

Ǻ�ǻƘƣ®ĂnĠ2<�jal¼ŚǺ�ëǞ·ǻ:���
)>Ŏąê$*®ĂnĠ6Ƽû¼ŚǺÖ

ÝnÝGŁñş>u��{ǻ9ŅĚ*ONaj�X\�{8�ĂŒ9ƩÐ-N:ǽƼû¼Ś>

ā¬#ĝ½=ľNK�=­�8Ư=ǽjal¼Ś#Íĝ½>ǣưŭ<­$nĠ6Ǻ�Ų­$ú

ōǻ8(>aj�X\�{?Ŋù9ħ"O8�N8÷Ǫ>÷Ƕ=!�8ǽ¼Ś?Ǹƨ>ơĶ=

Ŭƨ9ĸ"O28Ǻ0ǻaj�X\�{��	n�Ǟ"LƯ2æÐ>ũÞ:0>ŵƱ8Ŏą>Źƙ

Ǻaǻ 

Ǻbǻ 

Ǻcǻ 

ÍŲ āŲ 
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#½ǴąƪǮnƫ+8�N8ā>±p�#¼Śnƫ+8!MǺƼû¼Ś#āĝ½=­$ǽja

l¼Ś#­$nĠ2<�ǻǽÍ>±p�#aj�X\�{=K58ţc¶*ON²âŭ<ŵƱ

nƫ+8�NǺ÷ƙ9ƫ+8�Nǻ8Ƽû¼Ś>­$?ǚüƹ§*O8!Mǽjal¼Ś?Í

ĝ½=­�8�N8āĝ½:Íĝ½>­$?ǽ0O1O�:7>ƆÎ9ƫ+8�N8(>±p�

?Ŋù9?<�8Ǻ1ǻ÷Ƕ=!&Nƺƪ>ŔO>ňĈÞ8yih�\ŧǮǺÍƅ>±p�ǻ9

?ǽįƙ>ı�nƲøƠ#ǀĮ+ǽjal¼Śb2?Ƽû¼Ś>ŵƱ*ON­$nåÕ+28�

�

ıŒ�

ƲøƠ� ƲøƠ?22ŋ"L34ŋb9>ŦĖ7ÒǽîĖ1Ò>ƶ8Ò9�528�4

ŦĖ2Ò>c#÷Ƕ>ĘÞnŵ58�28-B8>ƲøƠ#Ŋă<ư¿ǺŷŊn

ÔGǻnĺ+8!Mǽǖă>ƃ¡ư¿nĺ+8�28�

�

ƬƜ:¼Ś� ¼Ś>Ĩż:k�f>Éǫ=¤Ť+2±�en�^�t��f�

?AppleŽƭ>iBook G49�528aj�X\�{?21-inch CRT }of(Eizo 

FlexScan T961)�=ƫż*Oǽz��aj�Xa^�wnǖ+8Ʋø*O28Ʋ

øǉǬ?67.5mm9�528ƃ¡ư=ǧ-NƬƜ>ƻƒ?Ƈ2Ƅ:Ñņ9�528

¼Ś?ǽ�ë=ƫż*O2œưŜ>milnǨ$ǽŝƨ>mil:ƙǺǎć?

14.75 cd/m2ǻ9ŅĚ*O8!MǽơĶ>ǎć?0.06 cd/m29�528±8>mi
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l?6.2656.26>ƋÝ=Éb58�28ƙ>Ą?3.169�528¼Ś>ħŧ=

?S�hWU�SanŤ�28�

� aj�X\�{?ǽjal¼Ś9�N��g{mil>j[ah~nĠ6Ú

ƳĊǺưƳ91.7351.63ǻ:ǽƼû¼Ś9�NŁñňņ>j[ah~nĠ6u

��{ǺưƳ95.2355.23ǻ9�528jal¼Ś?ǽ®ĂnĠ2<�64ª>

mil9ŅĚ*O8!Mǽ0>mil?ǺưƳ91.7351.23>ƋÝ³=�Nǻ

1654>Ư=<�Łñ>�Ă�=ǟƜ*O8�280O1O>mil>áů�Ɯ

?ǽưƳ9206>ƋÝ³9��g{=Őö*O28Ƽû¼Ś>u��{?ǽ4

453>ıÓ=­$nĠ6ǽƈ+�Ǧǩ9ǟƜ+238ļ>ƙ9ŅĚ*O8�28

(>Ƽû¼Ś>ƙ?ǽjal¼Ś:ƂǦŭ=ǡ<L<�K�=ǽaj�X\�

{>�ëǞ·Ǻ2.1352.13ǻ=?ħŧ*O<"528áůǌÖM>­$nţc

¶-2HǽŎąê$*®Ă#×À*O28�Ų®Ǧ>Ŏąê$*®Ă?ǽ0.946, 

0.965, 1.036, 1.0579�MǽĆ¢óŭ=�ŗ*ON­$?0O1O303ǽ203,-203ǽ

-3039�52Ǻ�ŲǦǉǬn6.5cm:�ö+2æÐǻ8ļƄ>÷Ƕ=!�8ǽŊ

>Ƴć?áůǌÖM>­$9ǽā¬#ĝ½=�NI>nġ-8 
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� ya[¼ŚI64ª>mil:ǽ80ļ>įƙ9ŅĚ*O8�2880ļ>įƙ?ǽ

Ƽû¼Ś>ÚƳĊ:ůƪ-N�Ɯ"LǽưƳ941.53>ƋÝ³=��g{=ħ

ŧ*O28(O?Ƽû¼Ś>ÚƳĊ>ǱãnY°�-N2H9�Mǽ®ąǮ=

!�8313"L593>­$#�=LO28±8>ya[¼Ś?d�®ĂnĠ5

8�28�

� yih�\ƿǳ>ŧǮ?ǽŎą>ŹƙǺǤ*#ưƳ97.83ǻ:Ŷ�ƙǺǤ*

#ưƳ93.43ǻ9ŅĚ*O8�28yih�\>2H>Ŷ�ƙ?ǽjal¼Ś

>Ą:Ƽû¼Ś>Ą>�Ǧ>Ǥ*=Ʒö*O28ļ÷Ƕ=!�8ǽjal¼Ś

>®ĂnèÃ*/NZ~�c�ƿǳ9?<%yih�\ƿǳǺGillam, Flagg & 

Finly, 1984=K58ūÿ+2ǻnŤ�2Ţť?ǽ��g{mil>j[ah~n

Ġ6jal¼Ś=!�8ǽĝ#"MǦ>ųűnǈ(*<�K�=-N2H9�

528(>�=6�8?ǽSato & HowardǺ2001ǻ9ǂǁ*O8�N8Van Ee & 

Erkelens Ǻ1996aǻJMitsudo, Sakai & KanekoǺ2013ǻ:Ñņ=ǽƲøƠ?Ŷ�ƙ

>ı�nǀĮ-N(:#ÌƢ9�528ǀĮ>ajiw_Ub?®ąǮ=!�

8139�528ƲøƠ>ƿǳ?ǽjal¼Śb2?Ƽû¼Ś>ŵƱ*O2­$

n´Š-N(:9�528ƲøƠ#Ʋø+8�N�ƜnÞż-N2HǽưƳ9
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1.0351.83>ê$*nĠ6ŴÆ#ǽyih�\ƿǳ=Ť�Nƙ>33�=Ĩż

*O28ƲøƠ?ǽyih�\>ƙ#ǽƼû¼Śb2?jal¼Ś>ŵƱ*O

2ŎąǌÖM>­$nż-b9ǽ0>ı�nǀĮ-NK�=ŏHLO28Ʋø

Ơ?ǽ2:=0>�>ǧǘ-N¼Ś>ƮƑ#a[���>�ı"LƯ=2:+

8Iǽyih�\>ƙ#ǽƼû¼Śb2?jal¼Ś>İǮÞ9�N:Ư<-

K�=īż*O28�

�

ĝƗ$� Ïƺƪ>?,H=ǽ0.5350.53>qoSa¼Ś9�NµưŜ#ǽŧǮ

>�ë=Ĩż*O28ƲøƠ=ǽƼû¼Śǽjal¼Ś>;4L>­$nåÕ

-N"nż-2H=ǽ”center”�N�?”surround”>jZal#µưŜ>�=ƫż

*O28ƲøƠ?ǽµưŜn�ŲƩÐ+2:$=ǽZ�±im>”0”Z�nĞ+

8ƺƪnǥð-NK�=ŏHLO28Ǉ�µưŜ>mil#700msĨż*O2�

:ǽƼû¼Ś:jal¼Ś#Ñĵ=Ĩż*O28ĨżĵǦ?100ms, 200ms, 400ms, 

800ms>ǿĽ�#Ʒö*O2840ms>v��[>ďǽya[¼Ś#500msĨż*

O280>ďǽµưŜ#ŕì+ǽyih�\ŧǮ#Ĩż*O28ƲøƠ?Z�
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±im>”4”b2?”5”Z�nĞ+8ǀĮnƪ<528ǀĮ>Ǧ?ǽƑĳ�ÈĔ?

ŏHLO<"528ƲøƠ#”�”Z�nĞ-:ǽŉ>ƺƪ#ǥð*O28�

� 0O1O>v�i[?ǽƼû¼Ś>­$4Ľ�5ĨżĵǦ4Ľ�5ƛMǒ+2Û

"L<N32ƺƪ9ŅĚ*O8�28Ƽû¼Ś>­$:ĨżĵǦ>ÏĽ�>Ĩż

ǰ?ǽv�i[Ǧ9��gyUb*O28f�]il¼ŚǺjal¼Śb2?

Ƽû¼Śǻ>v�i[ǰ?ǽƲøƠǦ9YV�f�°��anÊ528ý<%

:I64Û>ƚƞƺƪ>ďǽ6v�i[>ļƺƪ#ƪPO28 

�

·Ŀ� ÏƲøƠ=!&NÏĽ�>ąà>ǀĮ«nŏH280>ǪǽƼû¼Ś>

­$#Ŋ>ƆÎnĠ6Ľ�=!�8ĐLO2ǀĮ«>ƆÎnÈǋ+ǽ0O1O

>Ƽû¼Ś>Ƴć):=Ǻ-203:203ǽ-303:303ǻąà«nŏH28Ɣŀ>

·Ŀ=?ǽ·Ĭ·Ŀ:ġĭǧĭ>ĉ8?HnŤ�2823+ǽÞ=!�8?Ƽ

û¼Ś:jal¼Ś>ǀĮ«nōǍ-N2HǽƼû¼Ś>ǀĮ«>ƆÎnÈǋ

+8�N8�
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� ·Ĭ·Ŀ=À=ǽĨżĵǦt>ǧĭ:+8ǽǀĮ«>ġĭǧĭ>uTjT�\

nƪ<528ŵƱ*O2jal¼Ś>­$nStǽŵƱ*O2Ƽû¼Ś>­$nSi

:+8ǽ��>Ĉ=ĉ8?Hnƪ<528�

             St = at[1-exp(-t/b)] !KA�Si = ai[1-exp(-t/b)]                  Ǻ3ǻ 

� at:ai?0O1Ojal¼Ś:Ƽû¼Ś>řǑ«9�Mǽb?ĵöĭ9�N8ĵ

öĭb?ǽôö+2±�|�f�Ħö«nĐN2H>Ƽû¼Ś:jal¼Ś>­

$:Ñ,9�N:Ħö*ON8
6>Ƥť±�|�f�Ǻat, ai, bǻ>«?ǽĹü

��ŒnŤ�8ŏH28 

�


�	�
��÷Ƕ
>Ɣŀ:Ɵø�

� Þ�)?ǽ,Ò>ƲøƠ>Ƽû¼Ś:jal¼Ś>ǀĮǢ>ąà«nż+8�N8

ÞnĴĕ=-N2H=ǽŊ>«:Ǆ>«?0O1Ojal¼Ś:Ƽû¼Ś>ǀ

ĮǢnƫ+8�N8f�]ilǺƼû¼Ś�jal¼ŚǻǽĨżĵǦǺ100, 200, 400, 

800 msǻǽƼû¼Ś>ƳćǺ203,303ǻnƮÜ:-NƲøƠ³3ƮÜ·Ĭ·Ŀn

ƪ<528f�]ilǺF (1, 7) = 9.8,  p = .02, η2  =.31ǻǽĨżĵǦǺF (3, 21) = 

11.7,  p = .0001, η2  =.05ǻǽƼû¼Ś>ƳćǺF (1, 7) = 11.9,  p = .01, η2  =.01ǻǽ
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±8>ƮÜ>�Áŀ#ĺĘ9�528f�]il>ƮÜ>ÁŀǢ?ê$%ǽĨ

żĵǦ:Ƽû¼Ś>ƮÜ>ÁŀǢ?ü*"528��£Ť?ĺĘ9?<"528 

 

 

 

 

 

Þ15� ÷Ƕ3>Ɣŀ 

� ĨżĵǦ>ǧĭ:+8ǽjal¼Ś:Ƽû¼Ś>ŵƱ*O2­$>ąànż-Ǻn=8ǻ8Ŋ>

«?jal¼Ś>ŵƱ*O2­$nǽǄ>«?Ƽû¼Ś>ŵƱ*O2­$n0O1Oż-8Ŝ

ƙ?Ƽû¼Ś#30°>æÐ=ĐLO2ąà>k�f=ĹIĉ8?bM#Ƨ�ġĭǧĭnǽ÷ƙ?

Ƽû¼Ś#20°>æÐ=ĐLO2ąà>k�f=ĹIĉ8?bM#Ƨ�ġĭǧĭnƫ-8W��

°�?ŇŘƽĂnƫ-8 

 

� ŵƱ*O2­$nöǢŭ=ƫ-2H=ǽ0O1O>ƲøƠ=!�8ĐLO2

­$>ǀĮǢ=ú+8ǽġĭǧĭ>uTijT�\nƪ528ąà>k�f=

ú-NĹIĉ8?bM>Ƨ�Y�vnǽÞ15=ż-8(>Y�v?ǽª9>k
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�f=ú+8ĉ8?�bM>Ƨ�k�f:ǆŭ=�ǅ+8�28ĉ8?H=K

58ĐLO2řǑ«=ú+8ǽf�]ilǺƼû¼Ś�jal¼ŚǻǽƼû¼Ś

>ƳćǺ203,303ǻnƮÜ:-NƲøƠ³2ƮÜ·Ĭ·Ŀnƪ<52826>Ʈ

Ü>�Áŀ#ĺĘ9�MǽƼû¼Ś>řǑ«KMIjal¼Ś>řǑ«>ı#

ê$%ǺF (1, 7) = 10.2, p = .02, η2  =.32ǻǽƼû¼Ś>Ƴć#	�3>æÐKMIǽ


�3>æÐ>ı#ê$"52ǺF (1, 7) = 6.6, p = .04, η2  =.01ǻ8f�]il>Ʈ

Ü>ÁŀǢ?ê$%ǽƼû¼Ś>Ƴć>ƮÜ>ÁŀǢ?ü*"528��£Ť

?ĺĘ9?<"528 

� ļ÷Ƕ=!�8?ǽ36>�<Ɣŀ#ĐLO28Ƈ�=ǽĨżĵǦ>ǧĭ:+

8ǽ�Ų­$úō:Ƽû¼Ś>­$#çÀ+Ɨ&N(:9�N8(>Ɣŀ?ǽ

Kumar & GlaserǺ1993ǻ>ǽĨżĵǦ#çÀ-N=6O8ǽ�Ų­$úō#Ŗý

+Ɨ&N:��åÕ:?�ƥ+<�8Ƈ�=ǽƼû¼Ś:jal¼Ś>�ı=

!�8ǽƼû¼Ś#203>æÐKMI303>æÐ>ı#ŵƱ*ON­$#ê$

"52:��Ɣŀ9�N8(>Ɣŀ?ǽ­$>ǀĮ>Ć¢óŭ<�ŗ:�ƥ+

8!MǽŶĵǦ>¼ŚĨż=!&N�Ų­$úō>ŗö=!�8ǽļ÷Ƕ=!

�8Ť�2yih�\ƿǳ?Ä·=ƍć#Ƿ"52(:nż×+8�N8Ƈ�
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=ǽļ÷Ƕ9Ť�2ĵǦǦǩǺ100 - 800msǻ=!�8ǽƼû¼Ś=!&NŵƱ

*ON­$KMIǽjal¼Ś=!&NŵƱ*ON­$#KMê$"528(

>Ɣŀ?ǽƼû¼Ś:jal¼Ś>�ınŗö+2¯ƪŸƁ:�ƥ+8�NǺB. 

J. Gillam & Pianta, 2005; van Ee et al., 1999ǻ8(OL>Ɣŀ>ƴǠ=!�8ǽ�

6>Ùǳ#ţ,N8Ƈ�=ǽ½Ǔ+2K�=ǽļ÷Ƕ=!�8?Kumar & Glaser

Ǻ1993ǻ>Ɣŀ#´Š*O<"528Ɵ=LONƮÜ>�6:+8ǽ¼ŚĊş

>ǜ�#Ģ'LON8Kumar & GlaserǺ1993ǻ>¼Ś?ǽǺmil>K�<ǻÅ

Ɛ<ƮƑ>ƓcÐP/9�52>=ú+8ǽ÷Ƕ3=!�8?ǽ��g{mil

>j[ah~nĠ6¼Śn¤Ť+28Ƈ�=ǽƼû¼Ś=!&NŵƱ*ON­

$KMIǽjal¼Ś=!&NŵƱ*ON­$>ı#ê$"528(>Ɣŀ?ǽ

ŇŘÃŢǁ:ĝ#"Mųű�ƾǽ;4L9IƾĴ9$NƔŀ9�N8ŇŘÃŢ

ǁ!KAĝ#"Mųű�ƾ9?ǽƼû¼Ś>­$#ǚüƹ§*Oǽ�Ų­$ú

ō#ţ,N:�ŗ-N8ĝ#"Mųű�ƾ9?ǽƼû¼Ś#d�9?<�­$

nż-ǝǑŒĝ#"MnÔR9�NæÐ=?ǽ�Ų­$úō?Ŗý-N:�ŗ

*ON8(OL>Ùǳnź"HN2Hǽ÷Ƕ4nƪ<528 
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3.3.�÷Ƕ4��

3.3.1.�÷Ƕ4>Ůŭ�

� ÷Ƕ4>Ůŭ?ǽjal¼ŚnÅƐ<Ċş=+2æÐǽ÷Ƕ3>Ɣŀ#´Š*

ON"nź"HN(::ǽŶĵǦ>aj�X\�{>Ĩż=!�8ǽĝ#"M

ųű�ƾ#�Ų­$úōnƾĴ9$N"nź"HN(:9�528½Ơ>Ůŭ

nǛĚ-N2H=ǽ÷Ƕ3>jal¼ŚnǽŎąıÓ=ǬO8ǟƜ*O2Ǿ6>

mil=Ɯ$ĩ=2ǺÞ�
��	ǽ2mil�ŊıĊĽ�ǻ8ďƠ>ŮŭnǛĚ-

N2H=ǽ�ŲƘƣ®Ă=KN­$nĠ6Łñş>Ƽû¼Ś=ú+8ǽ�ƥ-

NƙǝǑŒ<ĝ#"Mn×À-NĽ�nƷö+2ǺÞ�
�0	ǽmilǮ�ǝǑŒ

Ľ�ǻ8I+ĝ#"Mųű�ƾ#Ŋ+&O@ǽmilǮ�ǝǑŒĽ�=!�8ǽ

�Ų­$úō?Ŗý-N?.9�N8�

�

3.3.2.�ıŒ� �

��nǨ$ǽ÷Ƕ3:Ñ�9�528�
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ƲøƠ� ƲøƠ?22ŋ"L33ŋb9>ŦĖ7ÒǽîĖ2Ò>ƶ9Ò9�528�4

ŦĖ1Ò>c#÷Ƕ>ĘÞnŵ58!Mǽ9Ò>�44Ò#÷Ƕ3=IÇÀ+8�

28�

�

¼Ś� 36>Ľ�#Ʒö*O28(>÷Ƕ=!�8ǽ±8>Ƽû¼Ś?Ć¢óŭ

=áůǌÖM>4203>­$nţc¶-Ŏąê$*®ĂnĠ58�282mi

l�ŊıĊĽ�=!�8ǽƼû¼Ś>Ċş?÷Ƕ3:Ñ�9�Mǽ÷Ƕ3=!�

8milǮ9�52jal¼Ś?ǽŎąıÓ=Ǭ+8ǟƜ*O2�6>mil

=Ɯ$ĩ=LO28�6>milǦ>ǉǬ?ǽưƳ91.439�5282mil�

ǝǑŒĽ�=!�8?ǽƼû¼Ś=Ŏąê$*®Ăn×À-N½=ǽǕưèĩ

Ǻ¥=@ǽHoward, 2012ǻnƪ528ƙǝǑŒĝ#"M"L�ŗ*ONƼû¼Ś

>­$?42039�Mǽ�ŲƘƣ®Ă"L�ŗ*ON­$:Ñ�9�5282m

il�ǝǑŒĽ�=!�8ǽjal¼Ś?2ª>mil9�MǽƼû¼Ś?mi

lǮ�ǝǑŒĽ�:Ñ�9�528�

�
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�

�

�

�

�

�

�

�

�

�

�

�

�

Þ�
� ÷Ƕ(>¼Ś:Ɣŀ�

� Ǻ�ǻ	 mil�ŊıĊĽ�>aj�X\�{8�ë>mil?µưŜ9�N8Ƙƣ®Ă=6

�8?Þ �
 >Ǻ�ǻ:Ñņ9�N8Ǻ0ǻmilǮ�ǝǑŒĽ�>aj�X\�{8Ǻ1ǻĨżĵ

Ǧ>ǧĭ:+8>Ƽû¼Ś:jal¼Ś>ŵƱ*ON­$>ąàǺ2.�ǻ8Ŋ>«?jal¼Ś

>ŵƱ*O2­$nǽǄ>«?Ƽû¼Ś>ŵƱ*O2­$n0O1Oż-82/S? 2mil�Ŋ

Ǻaǻ 

Ǻbǻ 

Ǻcǻ 

ÍŲ āŲ 
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ıĊĽ�nǽR/P?milǮ�ǝǑŒĽ�nǽ2/P? 2mil�ǝǑŒĽ�nƫ-8ķƙ?ǽ3

6>Ľ�9ĐLO2ąà>k�f=ĹIĉ8?bM#Ƨ�ġĭǧĭnƫ-8W��°�?ŇŘ

ƽĂnƫ-8 

�

ĝƗ$� 0O1O>v�i[?ǽƼû¼Ś>­$2Ľ�5ĨżĵǦ4Ľ�5ƛM

ǒ+2Û"L<N16ƺƪ9ŅĚ*O8�2836>¼ŚĽ�:ǽf�]il¼Ś

ǺƼû¼Ś"ǽjal¼Ś"ǻ?ǽŪ<Nv�i[=!�8÷Ĳ*Oǽ2ÛƛM

ǒ*O2(ƶ12v�i[)8v�i[ǰ?ǽƲøƠǦ9YV�f�°��anÊ5

28ý<%:I48Û>ƚƞƺƪ>ďǽ12v�i[>ļƺƪ#ƪPO28�

�

3.3.3.�÷Ƕ4>Ɣŀ:Ɵø�

� Þ 16Ǻcǻ?ǽ9Ò>ƲøƠ>Ƽû¼Ś:jal¼Ś>ǀĮǢ>ąà«:ǽĹ

Iĉ8?bM>Ƨ�ġĭǧĭnż+8�N8¼ŚĊşǺ	 mil�ŊıĊĽ�,

milǮ�ǝǑŒĽ�ǽ2mil�ǝǑŒĽ�ǻǽf�]ilǺƼû¼Ś,jal

¼ŚǻǽĨżĵǦǺ100, 200, 400, 800 msǻnƮÜ:-NƲøƠ³ 3ƮÜ·Ĭ·Ŀ

nƪ<528¼ŚĊş>�ÁŀǺF (2, 16) = 11.1, p = .0009, η2  =.09ǻ:ĨżĵǦ

>�ÁŀǺF (3, 24) = 12.3, p < .0001, η2  =.04ǻ#0O1OĺĘ9�528¼ŚĊ
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ş>ƮÜ>ÁŀǢ?ê$%ǽĨżĵǦ>ƮÜ>ÁŀǢ?ü*"528¼ŚĊş

:f�]il>Ǧ> 1ŉ>��£Ť#ĺĘǺF (2, 16) = 17.8, p = .0001, η2  =.05ǻ

9�MǽÁŀǢ?�ſć9�5282ŉ>��£ŤIĺĘ9�52ǺF (6, 48) = 4.5, 

p = .001, η2  =.01ǻ#ǽÁŀǢ?Ca<"528 

� ÷Ƕ3:Ñņ=ǽƲøƠ):>ǀĮ«=ú+8ǽġĭǧĭ>ĉ8?Hnƪ<5

281Ò>ƲøƠ=ú-N±�|�f�>ĉ8?H#�ôö9�522Hǽč>

k�f?0>ď>·Ŀ=?ÔH<"528ĉ8?H=K58ĐLO2řǑ«=

ú+8ǽ¼ŚĊşǺ2mil�ŊıĊĽ�,milǮ�ǝǑŒĽ�ǽ2mil�ǝ

ǑŒĽ�ǻǽf�]ilǺƼû¼Ś,jal¼ŚǻnƮÜ:-NƲøƠ³2ƮÜ·

Ĭ·Ŀnƪ<528¼ŚĊş>�Áŀ:ǺF (2, 14) = 7.6, p = .006, η2  =.09ǻǽ�

�£ŤǺF (2, 14) = 14.0, p = .0005, η2  =.09ǻ#0O1OĺĘ9�528¼ŚĊş

>ƮÜ>ÁŀǢǽ��£Ť>ÁŀǢ:I=�ſć9�528éǡōǍ>Ɣŀǽ2

mil�ŊıĊĽ�=!�8ǽƼû¼Ś=!&NřǑ«KMIjal¼Ś=!

&NřǑ«#ê$%ǽ2mil�ǝǑŒĽ�=!�8ǽjal¼Ś=!&NřǑ

«KMIƼû¼Ś=!&NřǑ«#ê$"52Ǻ-B8p < .05ǻ82mil�Ŋ
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ıĊĽ�>Ƽû¼Ś=!&NřǑ«KMIǽ2mil�ǝǑŒĽ�:milǮ�

ǝǑŒĽ�>Ƽû¼Ś=!&NřǑ«>ı#ê$"52Ǻ-B8p < .05ǻ8 

� ƮƏ-N:ǽ36>¼ŚĊş>Ǧ>�Ų­$úō?Ñſć>Ǣ9�Mǽ2mi

l�ŊıĊĽ�=!�8KMIǽ2mil�ǝǑŒĽ�:milǮ�ǝǑŒĽ�

=!�8Ƽû¼Ś>ŵƱ*ON­$#ê$"528½Ơ>Ɣŀ?÷Ƕ3:�ƥ+

8�2#ǽĨżĵǦ#çÀ-N:�Ų­$úō#Ŗý-N:��Kumar & Glaser

Ǻ1993ǻ>Ɣŀ:?Ū<58�28*L=Ƶ=@ǽƼû¼Ś=ǝǑŒĝ#"M

#×À*O8�NæÐ=ǽŵƱ*ONƼû¼Ś>­$#çÀ+2=I""PL

.ǽ�Ų­$úō?CaèÃ+<"528(>Ɣŀ?ǽļ÷Ƕ=!�8ƯLO

2�Ų­$úō?ǽĝ#"Mųű�ƾ=K58ƾĴ9$<�(:nż×+8�

N8 

� �6>Ɵ=LONÌƢĖ:+8ǽ�Ų­$úō#Ƽû¼Ś>j[ah~>ƀ

ǵ=¦ò-N(:#Ģ'LON8Sato & HowardǺ2010ǻ?ǽWi`=K58ö

Ɲ*ONǮ:ǽ��g{mil>Ǯ?ǽŵƱ*ON­$=!�8Ū<NÁŀn

Ġ6(:nåÕ+8�N8÷Ǫ=ǽSato & HowardǺ2010ǻ>ŸƁ=!&Nǽ�

�g{mil>Ƽû¼Ś:jal¼Ś=!&NŵƱ*ON­$>ćÐ�?ǵ�



 72 

+8�N8÷Ƕ3ǽ÷Ƕ4=!�8?Łñş>Ƽû¼ŚnŤ�22Hǽ(OL>

ŸƁ9?0>Ùǳ=Ɣǁn¶-(:#9$<�8(>ÙǳnŃƸ-N2Hǽ÷

Ƕ5nƪ<528 

 

3.4.�÷Ƕ5�

3.4.1.�÷Ƕ5>Ůŭ�

� ÷Ƕ5=!�8?ǽ÷Ƕ3:÷Ƕ4=!�8¤Ť+2Łñş>Ƽû¼Śnǽƙǝ

ǑŒĝ#"MnĠ2<���g{milǮ=Ɯ$ĩ=8¤Ť+2ǺÞ17Ǻaǻǻ8

I+ǽƼû¼Ś>j[ah~#�Ų­$úō=!�8ê$<Č¾nŀ2+8�

<�>9�O@ǽ÷Ƕ5=!&NǀĮ«?ǽ÷Ƕ3ǽ÷Ƕ4:�2Ɣŀ=<N:�

ŗ*ON8 

�

3.4.2�÷Ƕ5>ıŒ� �

��nǨ$ǽ÷Ƕ
:Ñ�9�528�
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ƲøƠ� ƲøƠ?20ŋ"L37ŋb9>ŦĖ4ÒǽîĖ5Ò>ƶ9Ò9�528-B

8>ƲøƠ#÷Ƕ>ĘÞnŵL<"5289Ò>�44Ò#÷Ƕ3b2?÷Ƕ4=

ÇÀ+8�28�

�

¼Ś� 26>¼ŚĽ�#Ʒö*O28÷Ƕ4:Ñņ=ǽ±8>Ƽû¼Ś?Ć¢ó

ŭ=áůǌÖM>4203>­$nţc¶-Ŏąê$*®ĂnĠ58�28mi

lǮ�milu��{Ľ�9?ǽ÷Ƕ3=!�8¤Ť+2¼Ś>Łñş>Ƽû¼

Śnǽ��g{mil9ŅĚ*O2u��{=Ɯ$ĩ=28Ƽû¼Ś?672ª>

milnÔR9�28÷Ƕ3:Ñņ=ǽƙǝǑŒĝ#"M#ż-­$?d�9�

5282mil�milu��{Ľ�=!�8?ǽmilǮ�milu��{Ľ

�=!&Njal¼Ś#ǽ÷Ƕ49¤Ť*O22ª>mil=Ɯ$ĩ=LO28 

ĝƗ$� 0O1O>v�i[?ǽƼû¼Ś>­$ 2 Ľ�5ĨżĵǦ 4 Ľ�5ƛ

Mǒ+ 2Û"L<N 16ƺƪ9ŅĚ*O8�2826>¼ŚĽ�:ǽf�]il

¼ŚǺƼû¼Ś"ǽjal¼Ś"ǻ?ǽŪ<Nv�i[=!�8÷Ĳ*Oǽ2Û

ƛMǒ*O2Ǻƶ 8v�i[ǻ8ý<%:I 32Û>ƚƞƺƪ>ďǽ8v�i[>

ļƺƪ#ƪPO28 
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Þ�+� ÷Ƕ)>¼Ś:Ɣŀ�

� Ǻ�ǻmilǮ�milu��{Ľ�>aj�X\�{8Ƙƣ®Ă=6�8?Þ �( >Ǻ�ǻ:

Ñņ9�N8Ǻ0ǻmilǮ�ǝǑŒĽ�>aj�X\�{8Ǻ1ǻĨżĵǦ>ǧĭ:+8>Ƽû

¼Ś:jal¼Ś>ŵƱ*ON­$>ąàǺ2.�ǻ8Ŋ>«?jal¼Ś>ŵƱ*O2­$nǽ

Ǆ>«?Ƽû¼Ś>ŵƱ*O2­$n0O1Oż-8R/R?milǮ�milu��{Ľ�nǽ

2/R? 2mil�milu��{Ľ�nƫ-8ķƙ?ǽ26>Ľ�9ĐLO2ąà>k�f=Ĺ

Iĉ8?bM#Ƨ�ġĭǧĭnƫ-8W��°�?ŇŘƽĂnƫ-8 

Ǻaǻ 

Ǻbǻ 
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Ɣŀ:Ɵø�

� Þ 17Ǻbǻ?ǽ9Ò>ƲøƠ>Ƽû¼Ś:jal¼Ś>ǀĮǢ>ąà«:ǽĹ

Iĉ8?bM>Ƨ�ġĭǧĭnż+8�N8¼ŚĊşǺmilǮ�milu�

�{Ľ��	 mil�miu��{Ľ�ǻǽf�]ilǺƼû¼Ś�jal¼Śǻǽ

ĨżĵǦǺ100, 200, 400, 800 msǻnƮÜ:-NƲøƠ³ 3ƮÜ·Ĭ·Ŀnƪ<

528f�]ilǺF (1, 8) = 15.7, p = .004, η2  =.29ǻ:ĨżĵǦ>�ÁŀǺF (3, 24) 

= 15.7, p < .0001, η2  =.06ǻ#0O1OĺĘ9�528f�]il>ƮÜ>ÁŀǢ

?ê$%ǽĨżĵǦ>ƮÜ>ÁŀǢ?�ſć9�528 

� ÷Ƕ4,5:Ñņ=ǽƲøƠ):>ǀĮ«=ú+8ǽġĭǧĭ>ĉ8?Hnƪ<

528ĉ8?H=K58ĐLO2řǑ«=ú+8ǽ¼ŚĊşǺ2mil�mil

u��{Ľ�,milǮ�milu��{Ľ�ǻǽf�]ilǺƼû¼Ś�jal

¼ŚǻnƮÜ:-NƲøƠ³2ƮÜ·Ĭ·Ŀnƪ<528f�]il>�Áŀ#

ĺĘ9�MǺF (1, 8) = 18.4,  p = .003, η2  =.40ǻǽƼû¼ŚKMIjal¼Ś=

!&NřǑ«#ê$"528f�]il>ƮÜ>ÁŀǢ?ê$"528¼ŚĊ

ş>�ÁŀIĺĘ9�MǺF (1, 8) = 5.5,  p = .048, η2  =.04ǻǽ2mil�mil
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u��{Ľ�KMIǽmilǮ�milu��{Ľ�=!�8řǑ«#ê$"

528¼ŚĊş>ƮÜ>ÁŀǢ?ü*"528 

� ÷Ƕ3"L56>Ū<N¼ŚĊş>Ƽû¼Śǽjal¼ŚnōǍ-N2H=ǽ

ĨżĵǦ#800ms>æÐ=!&NŵƱ*ON­$=úĔ-NřǑ«>ąànƶ

Ɖ+28Þ18=ż+8�NK�=ǽ��g{mil>Ƽû¼Ś>ŵƱ*ON­

$?ǽ÷Ƕ3,4=!&NŁñş>Ƽû¼ŚKMIǚüƹ§*O8�N8(>Ɣŀ

?ǽƘƣ®Ă:ǝǑŒĝ#"M>Ǧ=ųű#òß-NæÐ=ǽŵƱ*ONƼû

¼Ś>­$#ǚüƹ§*ON:��Ɵ==K58ƾĴ9$N8I5:IǡƮ<

(::+8ǽ��g{mil>Ƽû¼Ś=!&N�Ų­$úō?ǽ÷Ƕ3,4=!

�8ĐLO2I>:Ñ,ſć352(:9�N8(OL>Ɣŀ?ǽƼû¼Ś>

j[ah~>ƀǵ#ǽļ÷Ƕ=!&N�Ų­$úō=!�8ǡƮ<Č¾nŀ2

+8�<"52(:nż×+8�N8 
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Þ�,� ÷Ƕ
"L÷Ƕ)>ńũ�

� Ū<NĽ�=!&NřǑ«>ąà8Ŭ�°�?jal¼Ś>řǑ«nǽśƨ>°�?Ƽû¼

Ś>řǑ«n0O1Oż-8R/S?ǽƼû¼Ś# 203>æÐ>milǮ�ŊıĊĽ�Ǻ÷Ƕ 3ǻ

nǽ2/S? 2mil�ŊıĊĽ�ǽR/P?milǮ�ǝǑŒĽ�ǽ2/P? 2mil�ǝǑŒĽ�Ǻ÷

Ƕ 4ǻnǽR/R?milǮ�milu��{Ľ�ǽ2/R? 2mil�milu��{Ľ�Ǻ÷Ƕ

5ǻnƫ-8W��°�?ŇŘƽĂnƫ-8 

 

 

 

 

 

ř
Ǒ
«
Ǻ

de
gǻ

 

jal¼Ś 

Ƽû¼Ś 
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3.5. Ƈ3Ƅ>Ɵø 

3.5.1. Ƈ3Ƅ>÷Ƕ>b:H 

� �6>÷Ƕ>Ɣŀ"Lǽ��>�Ŝ#ĴL"=<528Ƈ�=ǽ�Ų­$ú

ō:ŵƱ*ONƼû¼Ś>­$?ǽÅƐ=çÀ+28Ƈ�=ǽĝ#"MųűĽ

�=!�8ǽƼû¼ŚKMIjal¼Ś>ŵƱ*ON­$>ı#ê$%ǽĝ#

"MǦ>ųű#Ŗý+2æÐ=!�8ǽƼû¼Ś:jal¼Ś>ŵƱ*ON­

$?Ñöć9�528Ƈ�=ǽjal¼ŚJƼû¼Ś>Ċş#Ū<NæÐ9Iǽ

�Ų­$úō?±Ʀŭ=�ǅ+8�2#ǽƼû¼Ś>ŵƱ*ON­$?ǝǑŒ

ĝ#"M>òß=K58èÃ+28(OL>Ɣŀ?ǽƼû¼Ś>ŵƱ*ON­

$#çÀ-NæÐ=ǽ�Ų­$úō#Ŗý-N:�ŗ-Nĝ#"Mųű�ƾ:

?õ±=?�ƥ+<"528 

 

3.5.2. ­$ĦöŢǁ 

� ĝ#"Mųű�ƾ>�Ēŭ<�ŗ?ǽvan Ee et al.Ǻ1999ǻ#Ĩł+2­$Ħ

öŢǁ=ä7�8�N8÷Ǫ=ǽ­$ĦöŢǁ?ǽý+>�önÀ=N(:9ǽ



 79 

ļƄ>÷Ƕ>Ɣŀn�%6">Ǯ9ƾĴ-N(:#9$N8(>Ɗ9?ǽƼû

¼Ś>ǝǑŒ:ĨżĵǦ>ċǯn¹ª=Ɵę+8�%8 

Ƽû¼Ś>ǝǑŒ� van Ee et al.>ĈǺ5ǻ=KO@ǽjal¼Ś>­$St?ǽƘ

ƣ®Ă=K58öƝ*ON­$9�NStd:ǽƘƣ®Ă=K58öƝ*ONƼû

¼Ś>­$:ǽǝǑŒ=K58öƝ*ONƼû¼Ś>­$>ǜ�ǺSid - Sipǻ=Ƽ

û¼Ś>ǝǑŒ>ǡc×&9�NWipnĥ&2ĭĈ"LĦö*ON8 

St = Std - WipǺSid - Sipǻ                        Ǻ4ǻ 

� van Ee et al.>ĈǺ9ǻ"LǽǝǑŒĝ#"M=K58öƝ*ONƼû¼Ś>­

$?ǽƕ»ÌƢ<ƮƑǺSicǻ:ƕ»�ÌƢ<ƮƑǺSiuǻ=·&LON8ƕ»�

ÌƢ<ƮƑ:?ǽvan Ee et al.#čL>÷ǶĽ�=!�8ƕ»�ÌƢ9�52Ʈ

Ƒ>(:nż+ǽǐǏǙÂJŧ®>ƌşĖ<;nż-8 

Wip Sip = Wic SicǼWiu Siu                                       Ǻ5ǻ 

� Wic?ƕ»ÌƢ<­$©Î=ú-Nǡc×&9�MǽWiu?ƕ»�ÌƢ<­$©

Î=ú-Nǡc×&9�N8(OL>ĈǺ4ǻǽĈǺ5ǻ"L 

St = Std - Wip Sid Ǽ Wic SicǼWiu Siu                  Ǻ6ǻ 

nĐN(:#9$N8 
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 ļƄ>÷Ƕ=!�8¤Ť+2¼Ś?ǽjal¼Ś?Ƙƣ®Ă#d�9�MǺStd 

= 0ǻǽ^�l����ÌƢ<ǭ�Ų©Î?ǽ}of>�ö>t[c�ǟ¸Jǽ

Ųš>�ƜǽŲš>ǀƊ<;>Ɣŀ"LľN:Ħö*Oǽ-<P4­$d�n

ż-Ǻ½ǴąƪǮǽSiu = 0ǻ8Ƽû¼Ś#ŊıĊ9�NĽ�=!�8?ǽƼû¼

Ś>ǝǑŒ©Î?ǽ­$d�nż-Ǻ-<P4ǽSic = 0ǻ8(OL>�ö"Lǽ

ŊıĊ>Ƽû¼Ś=!&Njal¼Ś>­$ǺSt, squareǻ?ǽ��>K�=ƫ*O

N8 

St, square = - Wip Sid                            Ǻ7ǻ 

  ǝǑŒĽ�=!�8?ǽƼû¼Ś=ú-NǝǑŒ©Î#ǽƘƣ®Ă=K58

öƝ*ON­$:Ñöć>­$nż-Ǻ-<P4Sic = Sidǻ8(OL>½ĨJǽ

Wip = Wic Ǽ WiunǊb=ǽǝǑŒĽ�=!&Njal¼Ś>­$ǺStǻ?ǽ��

>K�=ƫ-(:#9$N8 

St, perspective = - Wiu Sid                            Ǻ8ǻ 

� ŶĵǦĨż=!�8ǽƘƣ®Ă=KNöƝ:Ñöć>­$nż-ǝǑŒĝ#

"M=K58ǽ�Ų­$úō#ōǍŭċǯnË&<"52:��ƔŀǺ-<P
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4 St, square ≈ St, perspectiveǻnƾĴ-N2H=ǽ^�l����ÌƢ<­$©Î>ǡ

c×&Wiu?ǽƼû¼Ś>ǝǑŒ©Î9�NWip:ƈ+�:Ħö-NēƮ#�N8 

 

3.5.3. ĨżĵǦ>ċǯ 

 van Ee et al.>ĈǺ1aǻ:Ǻ6ǻ=KO@ǽƼû¼Ś>­$Si ?,��>K�=Ħ

ö*ON8 

Si,  =  Wid Sid Ǽ Wip Sip                          Ǻ9ǻ 

� Wid?Ƽû¼Ś>Ƙƣ®Ă=ú-Nǡc×&9�N8ĈǺ5ǻǽĈǺ9ǻKM 

Si,  =  Wid Sid Ǽ Wic SicǼWiu Siu                        Ǻ10ǻ 

nĐN(:#9$N8jal¼Ś>æÐ:Ñņ=ǽ½Ǔ+2½Ĩ"LǽŊıĊ

Ľ�:ǝǑŒĽ�=!&N­$>Ħö?ǽ��>K�=ƫ-(:#9$N8 

Si,square  =  Wid Sid Ǽ Wic SicǼWiu Siu 

                    Si,perspective  =  ǺWid Ǽ Wicǻ Sid                                

    

 Ŷ�ĨżĵǦ=!&NƼû¼Ś:jal¼Ś>ŵƱ*ON­$>ŠǃnƾĴ

-N2H=?ǽĈǺ7ǻǽǺ8ǻǽǺ11ǻnƟę+ǽ46>ǡc×&>«ǺWid ǽ

Ǻ11ǻ 
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Wipǽ Wiuǽ WicǻnŖý*/NēƮ#�N8Ƶ�ĩ=O@ǽ(OL>ǡc×&>

«?ĨżĵǦ>ǧĭ:+8çÀ-NēƮ#�MǽWid Ǽ Wip Ȁ1ǽWip Ȁ Wiu Ǽ 

Wic :���6>»Ə#ǽŪ<NĨżĵǦ=!�8?Áŀ#<�ÌƢĖ#�N8

Ƽû¼Ś>ǝǑŒĝ#"M:ĨżĵǦ=6�8>(OL>Ɵø?ǽvan Ee et al.

Ǻ1999ǻJ Sato & Howard (2001)=!�8?ǓBLO8�<�8 

 

3.5.4. ¯ƪŸƁ:>ǧǘ 

� ļƄ>÷ǶƔŀ?ǽĨżĵǦ#çÀ-NC;ǽ�Ų­$úō#Ŗý-N:�

�Kumar & GlaserǺ1993ǻ>Ɣŀ:?�ƥ+8�<�8ļƄ>÷Ƕ:Kumar & 

GlaserǺ1993ǻ>ŸƁ=?ǽ�6>ıŒŭ<ǜ�#�N8Ƈ�=ǽļƄ>÷Ƕ9

?jal¼Ś=!&Nĝ#"MǦ>ųűnĤǨ-N2Hǽ±8>÷Ƕ=!�8

Ƙƣ®ĂnĠ2<�jal¼Śn¤Ť-Nyih�\ƿǳn¤Ť+8�N#ǽ

Kumar & GlaserǺ1993ǻ9?ǽƲøƠ#jal¼Ś>Ƙƣ®Ănè=N(:>9

$NėăŒ#Ť�LO8�N8(>ǜ�=6�8?ǽSato & HowardǺ2001ǻ#

yih�\ƿǳ=!&N�Ų­$úō>ŗö?ǽZ~�c�ƿǳ=KNŗö:
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