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Psychological Study on the Integration of Visual Features 
in Stimulus–Response Association 

 
Abstract 

This thesis describes a psychological study of how visual features of an object are 
integrated, and how they are associated with a response. 

In everyday life, we give out an appropriate response to an object based on its 
visual information, which comprises a combination of several features. This unique 
combination of features elicits appropriate actions in virtue of memory creating an 
association between a stimulus and a response. 

Human beings can acquire memories for arbitrary stimulus–response 
associations through learning. Moreover, once acquired, the stimulus–response 
association can be maintained in memory for a long time, and it is possible to elicit 
a response based on these associations at any later time. 

This study elucidated the memory representation of the association of combined 
visual features to a response in stimulus–response mapping. In this thesis, 
stimulus–response mapping refers to a set of multiple stimulus–response 
associations. As mentioned above, stimulus–response associations comprise the 
basis of diverse behaviors. Therefore, clarifying the representation mechanism in 
memory of stimulus–response mapping is fundamental to understanding human 
cognitive behavior. 

The human visual system is understood to process visual features of an object 
separately within different modules for each basic feature dimension, such as color, 
shape, or texture. We call the basic feature dimension an attribute. According to 
feature integration theory, these features are integrated through attention 
directed toward the object’s location (Treisman & Gelade, 1980). In previous 
studies, two hypotheses concerning integrated representation of features have 
been proposed: all features are integrated into a unified representation 
(all-attribute model), or features are integrated as a set of multiple distributed 
binding representations. 

In regard to stimulus–response mapping, Ishizaki et al. (2015) refuted the 
all-attribute model and proposed a paired-attribute model in which only two 
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attributes are bound and the set of attribute pairs is associated with a response. 
They conducted a stimulus–response mapping task, in which participants were 
required to learn the mapping of eight stimuli consisting of a combination of color, 
shape, and texture to four key-pressing responses. Their results indicated that 
learning was more difficult when three stimulus attributes determined a correct 
response than when two attributes did so. Based on the paired-attribute model, the 
result can be explained as follows: while correspondence between two attributes 
and a response is stored as an association between one attribute pair and a 
response, correspondence between three attributes and a response is stored as an 
association between a set of attribute pairs and a response. However, according to 
the all-attribute model where all features are integrated into a unified 
representation and associated with a response regardless of the number of features 
related to the response, there should be no difference in learning difficulty. 

In order to prove the paired-attribute model to be valid generally, the following 
issues need to be tackled. First, it is unclear how a combination of visual features 
including spatial attributes is associated with a response. Spatial attributes, such 
as location and motion, are believed to be processed via a different pathway in the 
brain than attributes for object identification (Ungerleider & Haxby, 1994). 
Ishizaki et al. (2015) investigated the mapping of only attributes for object 
identification (i.e., shape, color, and texture). Second, it is not clear whether a 
location plays a special role not only in forming an integrated representation but 
also in stimulus–response mapping. Third, although previous studies have shown 
that the paired-attribute model works in the process of learning, no studies have 
investigated the model’s applicability to long-term retention. 

Therefore, this study examined how the combination of location and other 
attributes is associated with a response in three memory stages, namely, the 
learning stage, the retention stage immediately after learning, and the retention 
stage after a long delay. 

This thesis consists of five chapters. In Chapter 1, the background and purpose 
of this study and the approach were described, and an outline of the thesis was 
provided. 

Chapter 2 examined the stimulus–response mappings with not only the 



 Abstract� 3/4 

identification attributes but also the location attribute. In Experiment 1A, the 
stimulus–response mapping task using stimuli consisting of a combination of color, 
shape, and location was conducted. As a result, equivalent results to Ishizaki et al. 
(2015) were obtained, and the paired-attribute model was supported in the 
mapping to a response of the combination of visual features, including location. 
However, among the three pairs of attributes, the mapping of the shape–location 
and color–location pairs to responses was more difficult to learn as compared to the 
mapping of the color–shape pair to a response. 

Experiment 1B examined whether the difference in learning difficulty depends 
on the difference in the processing pathway in the brain. A stimulus–response 
mapping task using stimuli consisting of a combination of color, location, and 
motion was conducted. As a result, the map to a response based on the combination 
of two features processed via the same pathway (e.g., location and motion) was no 
less difficult to learn than the combination of two features processed via different 
pathways. Therefore, there is no evidence that the learning of stimulus–response 
mapping becomes more difficult when the features are processed via different 
pathways from each other. 

Chapter 3 examined whether the location is involved in stimulus–response 
association in a different manner from color and shape are. In Experiment 2A, 
after learning the mapping to responses of stimuli consisting of a combination of 
color, shape, and location, the features of the stimuli were presented spatially 
separated in two stimuli for the test: two combinations of two features, or one 
combination of two features and one single feature. As a result, learning was not 
completely transferred when color and shape were presented separately; however, 
when color and location were presented separately, learning was almost completely 
transferred. This suggests that color and shape are bound to be associated with a 
response whereas location is associated with a response as a single representation. 

In Experiment 2B, after learning the mapping of stimuli consisting of color, 
shape, and location to the responses, the feature value of one attribute was 
exchanged and a re-learning task was conducted. As a result, re-learning was not 
so difficult when the location was exchanged as when the color or shape was 
exchanged. This suggested that exchanging location would require only minor 
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modification in the stimulus–response association, whereas exchanging color or 
shape requires fundamental modification. 

Chapter 4 examined memory representation of stimulus–response mapping after 
a long-term delay. In Experiment 3, one week after participants learned the 
mapping to the responses of the stimuli consisting of color, shape, and location, 
they learned the same mapping again. As a result, they could respond as 
accurately and quickly as they did immediately after learning. Moreover, they 
performed better when two features determined correct responses as compared to 
when three features determined correct responses. The results reveal long-term 
retention of mappings between the integration of features and responses, and 
suggest that the paired-attribute model is applicable to long-term retention of 
mappings. 

Chapter 5 reconfirmed the research purpose and discussed the outcome of this 
study. In this study, it was suggested that the paired-attribute model is more valid 
than the all-attribute model for stimulus–response mapping during learning, 
immediately after learning, and after a long delay. However, it was suggested that 
the paired-attribute model needs to be modified for the mapping of visual features 
including location attribute to responses. Thus, a location-singleton model was 
proposed in which two features of attributes for object identification are bound and 
associated with a response, whereas the location attribute is not bound with other 
attributes, and is added to this association individually. 
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6ĮJ6ɉÃ7ͻˋFƎͻo]gm�326Ĉʘ3ˡˢɊƜ6ʟBĝN%�IƵJͻ

�6ʟBĝN%4H,/Ŧơ.�IL)˖Ă�ɞ3,/�KͼÉ�8ͻø̢6��b

6É0�L8�̍1��ˋůƦͻ�ɪP¡1��ƎůƦͻ��ȕ1��o]gm

�ůƦ1�,)ˡˢɊƜ6ʟBĝN%�IƵK��b47ͻĔʁ1��˖Ă�ʡ:-

�ͼ�6˖Ă̸ǀ4��/ˋͻƎͻo]gm�6ůƦ6ɊƜƩļ�â/̿˞1��

N�073�ͼÉ�8ͻƎůƦ�26H�3ɊƜÖOǆ,/�)1!/EÉ�8Ǝ

ůƦ��η3¡6Ľĝ0Eͻ�̍1��ȕ1��ɊƜOǆ-��b47ͻĔʁ

1��˖Ă�ʡ:-�ͼ�Ǣͻ)1��̍1�ɪP¡1��ɊƜOǆ-��b*

1!/Eͻ�!N!N1��o]gm�ůƦOǆ-Ľĝ47ͻêí1��˖Ă�ʡ:

-�ͼ�6H�4ͻƶ�6ǦŻɔȮ07ɊŚ6ɉÃ1ɊŚ6ēơ6Ĉʘ3Ŧơ͊Í4

!)�,/˖Ă#K*�0ȳC1���17ū3�ͻɉÃ�ǆ-ŚûtŝŞğètŚ

ƆrŃ\ÄfhpÂêtƀtØê�aOŗʶ!ͻ'L4Ļ.�˖Ă0�K�1�̿

˞13K�1�ņ�ͼ3�ͻǿ˽Ǟ07ͻɉÃ�ǆ,/�KˡˢɊƜ6ɾ ͩˋͻƎͻ

o]gm�ͻ¿ʴͻĂ�326�1O�Ùì1Ħ:ͻ'6ůƦ�26H�3ÖO
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1K�̍ͻ�˥ͻǟȗȕͻĚͻ×�̱Ă32O�ğè1Ħ<ͼ˅ɂɚ6ɉÃ4

͍I$ͻɔȮ6 4�;LKˡˢɣ3cT�FRTa�Ȗ˿FƩļșĬ4��K˫

ě˗ɐ32EˡˢɊƜ6ʟBĝN%�IƵJͻ'6ʟBĝN%4Ļ.���d�7

̶î3˖ĂO1K�1�0�Kͼ�6H�4ͻyq6ǦŻ˖Ă7ͻˡˢɊƜ6ʟBĝ

N%1˖Ă6Ŧơ͊ÍOŗʶ#K�14HKǸ̶ăOĻɥ1!/�Kͼ 
ˡˢɊƜ6ʟBĝN%1ēơ6˜͕3Ȃ·³�̱Ăŗʶ6~�ig7ͻ˨�Ǔ�L

8ͻ¡ïtĞ¦ƅÄp¡ïtÂêƅÄtƀs;dØêƁ©tŜ¸tÓŌ1˨�Kͼ

��0Ƽ�¸ƫ6ɉÃ͔ĝ1��67ͻ˜ǜ6ˡˢɊƜ6ʟBĝN%�IƵKɉÃ6

͔ĝ6�10ͻ͔ĝæ6ɉÃ7Ğɾ6˜ǜůƦOǆ-�ͻ'6˜ǜůƦ7©�4ɞ3

KɊƜÖ6ʟBĝN%Oǆ-ͼ͔ĝæ6ɉÃ7ˡˢɣͩ¾Ʀ�ͱ��ͻ'LI7Ƈò

ęʾ0�Kͼ�Ǣͻ��0Ƽ�¸ƫ6ēơ͔ĝ17ͩ¾!)ēơ6͔ĝ6�10�Kͼ

ǿ˽Ǟ07�6H�3ŗʶOͻĈʘ3Ȃ·³�̱Ăŗʶ17ɞ3KE61!/1I�ͻ

ŝŞŷ¾�z��pWise & Murray, 20001Ħ<�11#KĲ 1.1ͼĈʘ3
Ȃ·³�̱Ăŗʶ17ͻÉ�8ͻĚÙ6öȺ4Ŧ!/ĚÙ6�k�Oǁ#1��H�

3öȺ1ēơ6͉0ɊƜOãǺ#KŦơ³�ŗʶ0�,)Jͻ�Kxk��öȺ4Ŧ

!/�KēơOŦơ³�Kŗʶ6H�4ͻöȺͻ�K�7öȺ6ɊŚ6ɊƜ1ēơ6

͊Í�;Ŧ 1 0�KŦơ³�ŗʶ6�1OǇ#ͼ3�ͻ�-�-6öȺɉÃ1ēơ6
Ŧơ³�O·ĝUÂêŵÄ1��ͼöȺ−ēơ̫ĝ7ͻ·ĝĞ¦tįŞsƁfdĲń

ę¾pŷ¾ÂêsƁfdĲńę¾tƀt��oAãñced�10Ƶʅ#KͼĈ

ʘ3Ȃ·³�̱Ăŗʶ7�LA0Ɲɒŗ6ŗʶɳʂ6 0ͤʲ4ĕJƼNL/�)ͼ

�L4Ŧ!ͻƶ��Ǧ�ʶƘ!/�Kˡˢ̱Ă�n{�^7ͻß4̢>)H�3öȺ

6ǆ-ˡˢɊƜ6ʟBĝN%1ēơ6Ŧơ.�ŗʶ0�Kͼl ˢ̱Ă�n{�^07ͻ

�IGKöȺ1�IGKēơ6öȺ−ēơ̫ĝOɎƘ0�ͻ'LOɋȪÉ�8ɓĿ6
ńăFʠͰOʀC�14HKɯ˿6ńă4ơ"/ȉ̘4ńǵ#K�1E0�KͼÉ

�8ͻø̢6��b6É0�L8ͻ�̍1��ˋůƦͻ�ɪP¡1��ƎůƦ6ʟ

BĝN%Oǆ-��b1Ĕʁ1��˖Ă6̫ĝOͻ�ʪ1��ˋůƦͻ�ɪP¡1

��ƎůƦ6ʟBĝN%Oǆ-��b1Ĕʁ1��˖Ă6̫ĝ4ͻçŗʶ#K�10

ȉ̘4ńǵ#K�1�ęʾ0�Kͼ�6H�3ņȕ0ęńƦ6�Kˡˢ̱Ă�n{�

^7�ǧĆí4ŗʶ LͅǼɣ4Ðǆ LL8ͻ�-0E'6̫ĝ4Ɨ�ʙǨ�ēơ

Oƪ̎#K�1�0�Kͼ 
ˡˢ̱Ă�n{�^7ņȕ3˖Ă6Ļɥ13K)Dͻ�6˫Ƴ˗̂4-�/ǫI�

4#K�17ͻyq6ͱƂ3˳ɯɣ˖Ă6˦ǫ4��/̿˞0�Kͼ!�!3�Iͻ
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ˡˢ̱Ă�n{�^4��K˫Ƴ˗̂4-�/7ͻ�n{�^6ˠ÷�˜͕0�Jś

Ͱ1!/Ƽ�4���132�Iͻ�LA0˲ʜ4ɳʂ L/�3�,)ͼ'�0ǿ

ɳʂ07ͻˡˢ̱Ă�n{�^4��KˡˢɊƜ6ʟBĝN%1ēơ6̫ĝ͊Í�Ɲ

ɣ426H�4ŗʶ Lͻ26H�3˗ɐ0˫Ƴ LK�ǫI�4#K�1Oɦɣ1

#Kͼ3�ͻśͰ4͊#KǞʿ3207ͻöȺ−ēơ�n{�^1��ɕ˵Oɕ�Kͼ
ˡˢ̱Ă�n{�^7ǦŻ˖Ă6Ļɥ13KͻˡˢƩļ1̱Ăēơ6˜͕3Ŧơ.�

1Śʵ#K�1�0�K�Ǣ0ͻöȺ−ēơ�n{�^7ͻáüöȺ4Ļ.�/̶î3
ēơO̡#)D4ŗʶ LKͻäÃɣ3ˡˢɊƜ1ēơ6˜͕3Ŧơ.�6�1OǇ

#ͼ 
 

 
Ç  1.1 ÀĿrĊ �Bŷ¾ÓŌpŝŞŷ¾�z��p  
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Ç  1.2 įŞ��wup·ĝpÂêtŵÄ��wu  

 
Ĳ 1.2 4ɶ#H�4ͻɉÃ�ǆ-Ô�6ˡˢɊƜ7ͻyq6ˡˢƩļêɒ6Àț6
êɒȢ͐0ůƦ�14ǂì L/�ïêɒ L)ƕLivingstone & Hubel, 1987ͻ
ͱț6êɒȢ͐0ʢĝ Lͻ�ǯɣ4˫Ƴ!/�K�1�ɯIL/�KTreisman, 
1986ͼl ˢ̱Ă�n{�^07ͻl ˢɊƜ6ʟBĝN%4H,/ɞ3Kēơ�Ŧơ.

�ILK)DͻɊƜʢĝ6~�ig�ēơOȨŚ#K×0̿˞13K�ͻ˜ǜ6ˡˢ

ɊƜ�äÃɣ426H�3˗ɐ4ʢĝ Lͻēơ1̫ĝ#K�4-�/7ǫI�43

,/�3�ͼɊƜʢĝ6Ǣȫ1!/ͻÉ�8ͻɉÃ�ǆ-â/6ɊƜ6ʟBĝN%O

W�a�°#Ks�����ŕĵ#K1��¶˷�ʸ�ILK�ͻ'L07ɉÃ6ǜ

1Ğ"ǜ*�s�����ƞ˞13K)Dʟĝ%6Ɇɠɣŀý6īͦOĮ̹0�3�ͼ

!)�,/ͻ²6ÄI�6Ǣȫ0�6īͦO˦Ȩ!ͻņȕ3öȺɉÃ1ēơ6̫ĝO

śɐ!/�K1ʸ�ILKͼ�6Ǣȫ1!/�LA06ɳʂ0ǒȍ L)6�ͻůƦ

ŦOĻɵĈ¿1#KʢĝǢƈ0�KMorita, M., Morokami & Morita. H., 2010ͼ 
Morita et al.(2010)7ͻůƦ6ˡˢɊƜO 1-4ʢĝ!)˗ɐO˫Ƴ#K47�3
JͅǼ4N),/'6ʟBĝN%OʠͰ#Kƞ˞��K�ͻͿůƦ6ˡˢɊƜOʡĝ

!)˗ɐ7ȣ̚ɣʙǨ�ˀæ4ɎƘ0�K1#Kíǚĸ6ɊƜʢĝ�p�ŦůƦ�

p�Oǒȍ!/�Kͼ'!/ͻIshizaki, Morita, H. & Morita, M.20157ͻ�6
ŦůƦ�p�Oǘǆ!ͻůƦ6ɊƜ6ʟBĝN%1ēơ6̫ĝ7ͻͿ-µ×6ůƦ

Ŧ1ēơ6̫ĝ6͔ĝ1!/˗ɐ LK�ͻͿůƦ6ɊƜ6ʟBĝN%1ēơ6̫ĝ

7 1-6ůƦŦ1ēơ6̫ĝ0˗ɐ0�K1��ØÙì�ŧĲ 1.3OśͰɣȋǄ
OĻ4ǒȍ!)ͼ 
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)*!ͻIshizaki et al.(2015)6śͰ0ɕ�IL)-6ůƦ7ˋͻƎͻo]gm�
0�Jͻ�LI7â/'6ɉÃ�Ä0�K�1��ͻɉÃ˿ò4ŢǏ4̫͊!)ůƦ

ɉÃ˿òůƦ0�Kͼ�Ǣ0ͻɉÃ�ǆ-ˡˢɊƜ1!/7²4ͻțÞʃ͉æ

6¿ʴFĂ�1�,)ǯʃ͉ɣůƦ��Kͼ˦ùŗɣ4EͻɉÃ˿òůƦ1ǯʃ͉ɣ

ůƦ�ò�6ˀ6êɒʠ̔0êɒ LK�1Oʸ�K1ͻʠ̔�ɞ3KɊƜ6ʡĝˋ

1¿ʴ6ʟBĝN%321ʠ̔�Ğ"ɊƜ6ʡĝˋ1Ǝ6ʟBĝN%3207ͻ

ʡĝ6!F# �ɞ3KęʾƦ��KͼA)ͻǯʃ͉ɣůƦ6 0EɉÃ6¿ʴ7ͻ

ˡˢƩļêɒFˡˢɣ˫Ƴ6Ǟʿ4��/Ɋò3ƒûFƦ̌Oǆ-ůƦ1!/ʸ�I

LK�1�ņ�ͼÉ�8ͻˡˢƩļêɒ6Ļǿɣ3˷ǫ�p�0�K Treisman 6Ɋ
Ɯʢĝɒ˽198607ͻɉÃ6¿ʴO˞1!/ɉÃ�ǆ-˜ǜ6ˡˢɊƜ�ʢĝ 
LK1!/�Kͼ!�!ͻˡˢ̱Ă�n{�^6H�3ͅǼɣ3ŗʶ4HJɎƘ L

KͅǼ˫Ƴ4��/Eͻ¿ʴ�Ɋò3ƒûFƦ̌Oǆ-�7ɐĵA061�MǫI�

073�ͼ3�ͻͅǼ˫Ƴ7ͻƫĥ˫Ƴ�ˉɣ3§Ȉ4͊#Kɯ˿ͻW{j�°˫

ƳÔ®ɣ3ʠͰ4͊#K˫Ƴͻƺʥ�˫Ƴ̖Ã0ˢ�)ƺʥ�6˫Ƴ4Ąí 

LK�ͻˡˢ̱Ă�n{�^6˫Ƴ7ͻƫĥ˫ƳFɯ˿ͻƺʥ�˫Ƴ4̫͊#K˫Ƴ

*1ʸ�ILKͼ'!/ͻ¿ʴ47ɨŦɣ¿ʴ²6ɉÃ1ȣ̚!)¿ʴ1ʣŦɣ

¿ʴ²6ɉÃ17ȣ̚!3�'6E66¿ʴ��K�ͻˡˢ̱Ă�n{�^4͊

�#K¿ʴůƦ7ĮØī¤ŋ0�KͼǦŻɔȮ4��Kˡˢ̱Ă�n{�^Oʸ�K

1ͻʣŦɣ¿ʴHJEͻ�KŦ̂O Ɲ1!)ɨŦɣ¿ʴ6˗ɐ0¿ʴO˫Ƴ#K�

1�ƞ˞13KͼÉ�8ͻ�KɊŚ6¬ŷȾ4ˬʴ L)Ñěș6×Ù6��~6¿

Ç  1.3 ØÙì�ŧtďëÇ  
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ʴʣŦɣ¿ʴ4Ļ.�/ēơOŦơ.�!/�K1ͻ²6ĽƸ4ˬʴ L)Ñě

ș4̷̰!)1�4ͻ'6–Ƃ'6Ñěș6ʣŦɣ¿ʴ4Ŧơ!)˫Ƴ˗̂OÅKƞ

˞��Jɐśɣ073�ͼƶ�7ś͒47ͻ̨Żͻ26ĽƸ4ˬʴ L)E60EÑ

ěș1��Ŧ̂4��K×Ù6��~6¿ʴɨŦɣ¿ʴ4Ļ.�/ēơOŦơ.

�!/�Kͼ�6H�4ͻͅǼ6ƫĥ˫ƳFɯ˿ͻƺʥ�6˫Ƴ6Ʃļ7ͻŗʶȢ͐

0ÄƂEēƚ!/ʠͰ LK3�0ͻ˜͕�-ņȕ3Ʃļ�Ĵʰ L/˫Ƴ4W�a

�° LK)Dͻǂ̂ă�K�7Zob��ă L)˗ɐ0�K1ʸ�ILKͼ'6

)Dͻǿɳʂ07ɨŦɣ¿ʴOɳʂŦ̂1#Kͼ 
µ×HJͻǿɳʂ07ͻɉÃ�ǆ-ˡˢɊƜ6 0EƎĮØīƏ¤ŋ4Ɋ4ȭɦ!ͻ

˫Ƴ4��/ͻ¿ʴ1²6ůƦ6ʟBĝN%�26H�3˗ɐ0ēơ1̫ĝ#K�Ȑ

˪#Kͼ�L4HJͻ¢˞3ˡˢ6ĻǿɣɊƜ6ʢĝ1ēơ6�n{�^6�Zsh

�4͊!/˷ǫ#K�1OɦǇ#ͼ 

 
 

1-2. Ğ¦ťįpŝŞtËĉīğè 
 

1-2-1. Ğ¦ťįsƁfdéĤÓī�|� 
yq7ƭ1Ħ8LKƭˢ�l�oSO7"D1!ͻȕ�3ƭˢOǆ-ͼ'6 0

EͻŅɚɓĿ4-�/ɯK͒47ͻˡˢ�IƘKƩļ�͚Ż4ņ�ͻ'6Ʃļ6Ñͥ

Ʀ�ǸEͱ�1ʸ�IL/�KÁ˔I ʬ, 2006ͼƶ��Ņɚ�IƘ)ƩļOE1
4˖ĂOìü#K�1OʳJ̡!/�K�1Oʸ�K1ͻƶ�6˖Ă41,/ͻˡˢ

ƩļOȜɴ4˳ɯ#K�1�A$7̿˞0�K1˨�Kͼ 
yq6ˡˢƩļêɒ4͊#KĻǿɣ3Ɲɒŗɣ˷ǫ�p�1!/ͻTreisman(1986)
6ɊƜʢĝɒ˽��K(Ĳ 1.4)ͼ�6�p�07ͻáü L)ˡˢƩļ7A$Àț6ê
ɒȢ͐4��/ˋFʫí6Û�326Ļǿɣ3ůƦ�14ɊƜ�ǂì LͻůƦ�1

6Ɍʅ!)ŧ͆�f���0�ïɣ4êɒ LK1!/�Kͼ�61�ͻˡˢɊƜ6

ǂì7ˡˢɣȭƫOƞ˞1%$ƫ˿�0˖NLͻ'L(L6ɊƜ6ɗȃ#Kʃ͉¿ʴ

Ʃļ1Ç%/ǂì LKͼ�6ȭƫOƞ˞1!3�êɒ6�1Oøȭƫɣ3êɒ1Ħ

<ͼ'!/ͻț6Ȣ͐07g�nq�Tq6H�4ɊŚ6ʃ͉¿ʴ4ˡˢɣȭƫOĠ

�K�14H,/ͻ'6¿ʴ4�KĜɊƜ�˸Bì L/ʢĝ LKͼ#3N+ͻ�

6�p�4��/¤ŋuĞ¦AôlŚûtŝŞğègņÄfdM^tËĬpr

dÙì1!/ƼNL/�KͼA)ͻ�6¿ʴO��g4ʢĝ L)ʡȆ7ͻɉÃ6�
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țɣ3˫Ƴ˗̂0�Kl�tko}�hj�4Ƕ�̟ALK(Kahneman, Treisman 
& Gibbs, 1992)ͼ�6Y}fV]q|QT�O#04ɎƘ L/�K˫Ƴ1Ƀĝ#K
�14HJͻ'6ɉÃ�Ä0�K�˳ɯ#K�1�0�Kͼ 
 

 
Ç  1.4 ğèņÄĤũtďëÇ (Treisman(1986)acùÐ ) 

 
 

1-2-2. ŝŞíÌ³Ĥs?adËĉīğèĔ® 
1�M0ͻÀț6ˡˢƩļêɒȢ͐4��/ͻøȭƫɣ4Ɍʅ!)�f���0ê

ɒ LKĻǿɣ3ɊƜțÞůƦ1726H�3ˡˢɣƦ̌*M��ͼ 
øȭƫɣêɒ� LKˡˢɊƜ4-�/7ͻȭƫɳʂ6´˗ɣ3śͰx�lT�0

�Kˡˢǎʚ˺ͦ4��/ͻ�n~RUqɐ̂1!/ɴ�DILK�1�ɯIL/�

Kͼˡˢǎʚ˺ͦ17ͻśͰĐýʹ4˜ǜ6ŐŞöȺÉ�8ͻT 1��ǞŔ6 
4ȖɣöȺÉ�8ͻL 1��ǞŔ��K�3��Oʋ� %KśͰ0�Kͼˡˢ
ǎʚ˺ͦ07ͻöȺĲƎ6ǜ6ŀý4¼�ǎʚǯ͉6ŀý6ÛĠO˻>K�14HJͻ

öȺĲƎ�ˡˢƩļêɒ4��/̦țɣ4êɒ LK��ïɣ4êɒ LK�O˻>
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K�1�0�Kͼ�ˉɣ3śͰʡȆOĲ 1.5 4ɶ#ͼöȺĲƎ6ǜ�ŀý#K4¼,
/ǎʚǯ͉EȣÉ!/ŀý#K3I8ͻĲƎ;-;-4͡ɝ4ȭƫOĠ�/ǎʚ!/

�K1ʸ�ILͻ̦țêɒ� L/�)1˨�Kͼ�L4Ŧ!ͻöȺĲƎ�ŀý!/

Eǎʚǯ͉��Ś0�KĽĝ7ͻÔ�6ĲƎO͡�4ǎʚ!3�1EɦȖöȺO�ɦ

0˟-�IL/�K1ʸ�ILͻ�ïêɒ� L/�)1˨�Kͼ�n~RUqɐ̂

17ͻ�6øȭƫɣ3�ïêɒ4HJͻȖɣöȺ�Ċƃ4ɦ4ͫ:̟P0�KH�3

ɐ̂6�1O˨�ͼ�n~RUqɐ̂�ɔ"KȖɣöȺ7ŐŞöȺ473�Ĉ�6Ɋ

ƜOǆ,/�KͼÉ�8ͻŐŞöȺ��ʪˋ0�Ě×�J6w�0�K1�4ͻ

ȖɣöȺ��̍ˋ0�Ě×�J6w�0�L8�n~RUq�ɔ"Kͼ�6H�

3ˡˢɊƜ7ͻÀț6ˡˢƩļêɒ̲ɽ4��/Ɍʅ!)�f���0�ïêɒ L

/�K)D4�n~RUq#K1ʸ�IL/�Kͼ�LA0ͻß˖ɳʂ07ˋ

Treisman & Souther, 1985, Treisman & Gormican, 1988ͻǢ¿(Treisman & 
Gormican, 1988)ͻĂ� (Nakayama & Silverman, 1986), ǫK Treisman & 
Gormican, 1988ͻʃ͉ĤȬǜSagi, 1988ͻ¢ˤɣ̜̼Gurnsey, Humphrey & 
Kapitan, 1992326ˡˢɊƜ0�n~RUqɐ̂�˟ILK�1�ļģ L/�Kͼ 

 
 

 
Ç  1.5 ŝŞõŁŨƋs?ad·ĝp�ŒīrÕƍŅċ  
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�LA06ɳʂOĻ4ͻǸEĻǿɣ3ˡˢɣɊƜ6țÞOA1D)E6�ͻ

Cavanagh, Arguin & Treisman (1990)6ǈ�)-6ůƦ0�KͼƓI7ͻĲ 1.66
H�4ˡˢöȺ4ĢALKˋͻ̛Ƃͻo]gm�ͻ�ɬˡŷͻĂ�6ɊƜ�'L(L

Oŧ͆ɣ4Ƽ��f���0êɒ LͻĜ�f����I6ìüOĻ4Ǝ6ɊƜ�ǂ

ì LK1!)ͼ 

 

 
Ç  1.6 ¥ĔtŝŞíÌ³Ĥs?adğè�t���ĐŴ  

(Cavanagh et al.(1990)acùÐ ) 

 
 

1-2-3. ğè³ĤsƁfdƒltşºÓīńŰ 
ĻǿɣɊƜ�ˀæ0Ɍʅ4êɒ LK�1O˦ùŗɣ4˟KͼŅɚ�Iáü L)

à�»�KˡˢƩļ7ͻʦ˃0͘ȤÑě4ńǓ Lͻʦ˃�Iňˀ4ˆKA06ɹʠ

ʔ4H,/˲ʜ4êɒ LKͼ�6~�ig6ʡȆ1!/ˀæ4ɯˢ˗̂�ƎƵ Lͻ

˫Ƴ1Ƀĝ#K�14HJɉÃ˳ɯ4ˆKͼ 
yq6ˀ4��KˡˢƩļêɒʠ̔7ț6̨J0�KͼA$ͻ�ɬ6ŶÙ6ʦ˃4

7Ěˡ̀6ˡˢƩļ�ͻĚÙ6ʦ˃47Ŷˡ̀6Ʃļ�ʡÝ#Kͼ'6ƕͻʦ˃0͘

ȤÑě4ńǓ L)Ʃļ7ͻˡɹʠ4H,/ˀ=1»̳ LKͼ�ɬ6ˡɹʠ6ȁ7

ɬɑOì)ƕ4�Ƃ ŋ4͔AJͻ'L(L6ʦ˃6ͶÙ6ˡɹʠ7ēŦÙ=ͻʺÙ

6ˡɹʠ7ĞÙ=1��H�4¬đ#Kͼ#3N+ͻŅɚˡ̀6Ěćí7Ŷˀ4ͻŅ

ɚˡ̀6Ŷćí7Ěˀ=1»̳ LKͼ'!/�6ƕͻl ˢƩļ7 LGNŅÙ˄ɋÃ
Ǫ,/ͻƕͣˑ6ňˀɤ̌ͻ V1�țˡˢ̀=1ô̳#Kͼ 

LGNµ͌6êɒ̲ɽ07ͻňʜʽʔ1Ūʜʽʔ1��Ʀ̌6ɞ3KͿ-6êɒʠ̔
4ǫɴ4í�LKLivingstone & Hubel, 1988ͼLGN7ņŰȔ̪0ͻňò#K1ň
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ʜʽŰ1ŪʜʽŰ4í�LKͼ'!/ͻLGN�Iňʜʽʔ6áüOĖ�ͻǸʞɣ4ͣ
̫͟ĝ̀=1ƿŨ LKʠ̔7ʼÙʠ̔1Ħ8LK�ǢͻLGN�IŪʜʽʔ6áüO
Ė�ͻǸʞɣ4�Ù̫ͣĝ̀=1ƿŨ LKʠ̔7˂Ùʠ̔1Ħ8LKĲ 1.7ͼ�
LI6ʠ̔7©�4ɞ3Kˡˢɣ3ůƦ6êɒ4š�#KUngerleider & Haxby, 
1994; Goodale & Milner, 1992ͼňʜʽʔ7ĖŠ̀�ň��ʃ͉˦ÝƂ�À��ͻǯ
͉˦ÝƂ�ͱ�)DͻŏńŰuĶƀ¤ŋ`¾BrTtĂĶƀīÙìtč´4͊

NKͼA)ͻʼÙʠ̔7̱Ăʔ=6ìü4E͊�!/�Jͻ̫ͣ͟ĝ̀47ÃƦƭˢ

Fˁ6ô̳̱Ă6êɒ4̫͊#Kɹʠʜʽ�ŕĵ#Kͼ�L4Ŧ!ͻŪʜʽʔ7ĖŠ

̀�Ū �)Dͻͱ�ʃ͉˦ÝƂOǆ-�ǯ͉˦ÝƂ�À�ͼ'6)DͻőńŰu

œ`ãĠrTtĞ¦ūµÙìtč´4͊NKͼ  
A)ͻĲ 1.8 4ɶ#H�4ʼÙʠ̔1˂Ùʠ̔47˜ǜ6ˀ͢Ĺ�ĢALK�ͻ'
6͢Ĺ�14êɒ#KůƦ4̸ǀƦOɶ#Sakata, Taira, Kusunoki, Murata & 
Tanaka, 1997ͼA$ͻĂ�ůƦ4-�/7ͻʼÙʠ̔6MTªțˡˢ̀Oʠɗ!
/̫ͣ͟ĝ̀6×Ǣ̻6 7 ̀×ͣ͟Ūˑ6ƕǢ͢Ĺ=1ô̳#Kʠ̔0¢4êɒ
4 LKͼ¿ʴůƦ4-�/7ͻ2�4ĖŠ̀Oǆ-s�����ˈō#K�1��

�14Ļ.�Ʃļ�ɊŚ LK�ͻʼÙʠ̔6 V3AʼæÙ̀Oʠ/ LIP̀ŅÙ
͉ͣ͟ȹ͢ĹF cIPS͉ͣ͟ȹŬÙ̻ͻAIP ̀ø̻͉ͣ͟ȹ͢Ĺ=1ô̳#
Kʠ̔0¢4ͻŦ̂6¿ʴFțÞȔ̪4͊#KƩļ32�êɒ LKͼ�ǢͻɉÃ

˿òůƦ4-�/7ͻÀț6êɒ͢Ĺ0�K V1F V2¨țˡˢ̀4ͻˋFͻƎO
ȔƵ#Kʫí6Û�324ơʋ#Ks�����ŕĵ#KͼV1F V26s����6
ĖŠ̀cTh7ɍ�)D (Kastner, De Weerd, Pinsk, Elizondo, Desimone & 
Ungerleider, 2001)ͻ��0˗ɐ LKƩļ7¿ʴƩļ'6ĖŠ̀4ŕĵ#K1��

Ç  1.7 ŏńŰpőńŰ  
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Ʃļ1îJ͖ L$4˗ɐ L/�K1ʸ�ILKͼ'6ƫĥ0ͻ�6ǯȾ07ˋ

�K�7Ǝ1¿ʴ6ɊƜ6êɒ�îJ͖ L$4̭C1˨�Kͼ�L4Ŧ!ͻ˂Ùʠ

̔6HJêɒ͐Ű�̭P*ˀ͢Ĺ0�K V4ĭțˡˢ̀µ͌4��/7ͻƧŻƦO
ǆ-ˋ6ɯˢ4͊�#Ks����ͻ¡F�˥32ɊŚ6ƎO̶öȺ1#Ks���

�32�ŕĵ#K1 LK�ͻ�6H�3͢Ĺ6s����6ĖŠ̀cTh7͚Ż4

ſ�)D(Kastner et al., 2001)ͻ˗ɐ LKƩļ7¿ʴƩļ17îJ͖ L/˗ɐ 
LK1ʸ�ILKͼ'6)Dͻͱț6êɒ͢Ĺ07ͻ¢4˂Ùʠ̔0êɒ LKˋF

Ǝ1ͻ¢4ʼÙʠ̔0êɒ LK¿ʴ6˗ɐ7îJ͖ L/Ɍʅ4êɒ LK1ʸ�

ILKͼ'!/ͻǸʞɣ47ͻ˂Ùʠ̔1ʼÙʠ̔0êɒ L)Ʃļ7ʢĝ Lͻ�

ǯɣ3˫Ƴ1!/W�a�° LKͼ 
µ×6H�4˂Ùʠ̔1ʼÙʠ̔07ɞ3KƦ̌6Ʃļêɒ�˖NL/�K1ʸ�

IL/�K�ͻ�LI7řâ4Ɍʅ!/�KN�073�ͻɨ©4̫ʡ!/Ʃļ6F

JĕJO!/�K�1�ɯIL/�KZeki & Shipp, 1988ͼ 
�LA0̢>)H�4ͻyq6ˡˢʔ07ͻɉÃ6ˡˢɊƜOĻǿɣ3ůƦ�14

Ɍʅ!)�f���0êɒ!/�KͼɊ4ɉÃ˿òůƦ1ǯʃ͉ɣůƦ7ͻˀ4��

/ǫɴ4í�L)êɒʠ̔0êɒ L/�Kͼ�6H�3�1�Iʸ�K1ͻɞ3K

ʠ̔0êɒ LKůƦ6ɊƜĞŃ6ʡĝ1ͻĞ"ʠ̔0êɒ LKůƦ6ɊƜĞŃ6

Ç  1.8 Ős?adŝŞíÌ³ĤńŰ  (Sakata et al.(1997)acùÐ ) 



 

 12 

ʡĝ07ʡĝ6!F# �ɞ3Jͻ'L�öȺ−ēơ�n{�^6ŗʶ6İ͗ 4Ƒ͞
#KęʾƦ�ʸ�ILKͼ-AJͻˀ6êɒʠ̔OA)�0ɊƜOʡĝ#Kƞ˞��

KĽĝ4ͻ'L(L6êɒʠ̔æ0ʡĝ#KĽĝ4ȣ>/ͻöȺ−ēơ�n{�^�͗
!�3KęʾƦ�ʸ�ILKͼ!�!ͻ�LA06ɳʂ07�6�14-�/˲!�

Ȑ˪ L/�3�ͼ 

 
 

1-3. Ţðt�m~v� 
 

1-3-1. ŢðēĐ 
�f����14ǂì L)ɊƜ7ˡˢɣȭƫOĠ�K�14HJʢĝ Lͻ˫Ƴ

4Ðǆ LKͼ˫Ƴ7�ˉ4ͻ˫Ƴego�4ƩļOW�a�°#K̲ɽͻW�a�

°!)E6OÐǆ#K̲ɽͻÐǆ!)E6OȐʚ#K̲ɽ4í�K�1�0�Kͼ 
yq6˫Ƴego�4͊#KĘåɣ3�p�1!/ͻAtkinson & Shiffrin (1968) 
�ʸȍ!)¨̿̆˓�p���Kͼ�6�p�07ͻĲ 1.9 6H�3 3 -6a���
t�q6ŕĵO¶Ś!/�KͼA$ͻŅɚ�IĕJáLIL)ƭˢƩļ7ͻ˅Ăɣ4

ƭˢ�fgk(ƭˢ˫Ƴ1EĦ8LK)4��ɰǯ͉Ðǆ LKͼÉ�8ͻl ˢƩļ0�

L8ƭˢ�fgk4 500ms?2!�Ðǆ L3�ͼ'!/ͻƭˢ�fgk4áü L
)Ʃļ6�+ͻȭƫ�Ġ�IL)�̻6Ʃļ*��ɰǼ̆˓ƄɰǼ˫Ƴ4W�a

�° LKͼɰǼ̆˓Ƅ07ƩļOǜɻ͉Ðǆ#K�1�0�K�ͻÐǆ0�KƩļ

́4͍ɚ��Kͼ!�!ͻ�v�c�ēƚŗʶ#K�14HJɰǼ̆˓Ƅ4HJ

ͅ�Ðǆ LͻȦʥɣ3ƩļÐǆșȔ0�KͅǼ̆˓ƄͅǼ˫Ƴ4W�a�° 

LF#�3K1 L)ͼ 

 
Ç  1.9 �Żŭŕ�|�  
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¨̿̆˓�p�7ɰǼ˫Ƴ1ͅǼ˫Ƴ1��ȓƣOĄò!)1��Ⱦ0¯ǦA06

˫Ƴɳʂ4ň�3Ƒ͞OĒ@!)�ͻīͦȾE��-�ǇǕ L/�KͼǸE´˗ɣ

3īͦ6�-4ͻɰǼ˫Ƴ6ĖĂɣ3Ù͛�ƌ˻ L#�/�)1���1��Kͼ

ɰǼ˫Ƴ7�v�c�326Ăɣ3ƩļêɒO˖�KĽ0�K1 L/�)�ͻ�6

Ⱦ4-�/ȱ�Ȑ˪ L/�I$ͻ̆˓Ƅ1ĦP0�K�1�IEí�K̨J͙ɣ3

a���t�q0�K�1�ƌ˻ L/�)ͼ'�0ͻƕ4 Baddeley & Hitch (1974) 
7�6ɰǼ˫Ƴ6ȓƣOɠŮ %)ͻÅȑ˫Ƴ1��ȓƣOǒȍ!)ͼƓI7ͻɰǼ

˫ƳOĈ4ƩļOÐǆ#K͙ɣ3a���t�q1!/073�ͻ˳ɯɣ3˺ͦO̮

˖#K)D4ƞ˞3ƩļO�ǯɣ4Ðǆ!)Jͻêɒ#KĂɣ3șʾOǆ-a���

t�q1!/ǌ�ͻ§ĎŢð1ĦP*ͼÅȑ˫Ƴ7ͻŗʶFƤʸOǘ�K�Zsh�

0ͻēơìü4ƒʅ-1ʸ�IL/�KͼƓI�ǒȍ!)Åȑ˫Ƴ6�p�7ͻõƙ

ego�0�K ŋś˖ʔ1Ϳ-6Ɨůego�ͻˡʃ͉g_nmxn°1͜͝��

~1��-6a���t�q�I3KĲ 1.10ͼl ʃ͉g_nmxn°7ˡˢƩļ

1ʃ͉ƩļO�ǯɣ4Ðǆ#Kego�0�Jͻ͜͝��~7ɠ˱��g6͜͝Ʃļ

O�ǯɣ4Ðǆ!)Jͻ˻͜Oõƙ#Kego�0�K1¶Ś L)ͼ�LI6Ɨů

ego�7ͻ�v�c�4HJ˖Ă4ƞ˞3ƩļO�ǯɣ4Ðǆ#K�1�0�Kͼ

 ŋś˖ʔ7áüƩļ4ȭƫO̾í!)JͻƗůego�6Ü�O˻ǝ#KƒûOǃ

�1 L)ͼ 

 

 

Ç  1.10 §ĎŢð�|�  
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1-4. Ţðs?adŝŞğètņÄŘģ 
 

1-4-1. ŝŞ§ĎŢðs?adŝŞğètņÄŘģsƁfdÕƍpĤũ 
Ǝ�ƏŝŞ§ĎŢðtĞ¦�ŧƎ°Ùì�ŧƏ�

ˡˢŦ̂O˳˿!ͻ'6ˡˢƩļOĻ4̶î3̱ĂēơOɔ̎#K47ͻ̶î3ē

ơO̸ǀ#KA0�ǯɣ4öȺŦ̂4͊#KƩļO˫Ƴ4Ðǆ#Kƞ˞��Kͼ'L

07ͻ˫Ƴ4��/ɉÃ6ˡˢƩļ726H�4˗ɐ L/�K6*M��ͼø̢!

) Treisman19866ɊƜʢĝɒ˽07ͻŦ̂6¿ʴ4ˡˢɣȭƫOĠ�K�14
HJͻÀț6ƩļêɒȢ͐0ɊƜțÞ�14íǚɣ4êɒ L)ˡˢɊƜ�ʢĝ Lͻ

Y}fV]q|QT�4Ƕ�̟ALK1!/�Kͼ!�!3�IͻɊƜʢĝɒ˽7ȓ

ƣɣ3�p�0�JͻäÃɣ4˫Ƴego�6ĜȢ͐4��/ˡˢɊƜ�26H�3

˗ɐ0Ðǆ LK�7ǫI�4 L/�3�ͼ 
�6�14͊!/ͻLuck & Vogel19977ͻț4˷ǫ#KńăȐì˺ͦOɕ�/ͻ
ˡˢÅȑ˫Ƴ4��KˡˢɊƜ6˫Ƴ˗ɐFÐǆŠ́4-�/Ȑ˪!)ͼńăȐì˺

ͦ6�˯˖6ȯLOĲ 1.114ɶ#ͼ�6śͰ07ͻśͰĐýʹ7ͻðD4ə͛4ǒɶ
 LKˡˢöȺc�~�öȺ1̯ƆOǉP0ə͛4ǒɶ LKˡˢöȺogq

öȺ�Ğ"�ɞ3,/�K�Oʋ�Kͼc�~�öȺ1ogqöȺ47ͻ˜ǜ6Ĳ

Ǝ�ĢAL/�Jͻ'LI7ˋͻÛ�326Ĉʘ3ůƦOʟBĝN%/˗ɐ L/�

KͼĐýʹ7ͻc�~�öȺ1ogqöȺ0Ğ"¿ʴ4�KĲƎ�'L(LĞ"ɊƜ

Oǆ,/�K�2��OñǠ#Kͼ3�ͻâ˯˖6 50%6˯˖0ͻogqöȺ6;Ô

Ç  1.11 Luck & VogelƎ1997ƏtÐ¿č´ŨƋt�ţŖtĚe  
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6ĲƎ�c�~�öȺ�Ińă!ͻȡJ6 50%6˯˖07ńă!3�ͼƓI7�6ś
Ͱ4��/ͻˡˢöȺ4ĢALKĲƎ6ǜFĲƎ�ǆ-ɊƜǜOńă %ͻśͰĐý

ʹ6ńăȐìɏO˻>K�14HJͻÅȑ˫Ƴ4��KɉÃƩļ6ÐǆŠ́OǐŚ!

)ͼśͰ6ʡȆͻˋ6BͻE!�7Û�6B6;ůƦOǆ-ĲƎOɕ�)śͰ07ͻ

ĲƎOÔA0ǒɶ!)1�47?@ɴś4ʋ�K�1�0�)ͼ!�!ͻ'Lµ×

˫Ƴ#KĲƎ6ǜ�ņ�3K1ͻȜʋɏ�ˠ÷ɣ4��,)ͼA)ͻĲ 1.116H�4
ˋ1Û�6ͿůƦ6ʟBĝN%�IƵKĲƎOɕ�ͻ2+I6ůƦ6ɊƜ�ńă#K

�śͰĐýʹ4ɯI%$4˖�1ͻ˫Ƴ!3�L83I3�ɊƜǜ�ŀ�)4E͊N

I$ͻ;ůƦ6BO˫Ƴ#KĽĝ1ȣ>/Ȝʋɏ4ŷ�˟IL3�,)ͼ�6�1�

IͻƓI7Åȑ˫Ƴ4��KÐǆŠ́6͍ɚ7ĲƎ�ǆ-ɊƜǜ073�ͻĲƎ6ǜ

0ȨAK1ʸ�)ͼ-AJͻʖɉÃ�6ĽĝɊƜ΅ÔOÐǆŠ́6͍ɚ0�K

1!)ͼ'!/ͻˡˢÅȑ˫Ƴ4��/ͻɉÃ6ǆ-ˡˢɊƜ7ɊƜ�14˫Ƴ L

/�K1��¶˷ƕ̢6À�Ùì�ŧ4�)KOġŚ!ͻɊƜOâ/�N%ǆ-

ɉÃ1!/˫Ƴ L/�K1��ɉÃ¶ ˷ƕ̢6°Ùì�ŧ4�)KOǘǆ!)ͼ

A)ͻLuck & Vogel19977ͻůƦµ×6ʟBĝN%ˋͻň� ͻ\�n~ͻ
Û�Oɕ�)Ğȕ6śͰE˖�ͻɉÃ¶˷âůƦ¶˷Oǘǆ!/�K�ͻ�L

Oǘǆ!3�̣śͰ6ʡȆEļģ L/�KDavis & Holmes, 2005ͼ 

 
 

Ǝ ƏŝŞťįpŢðs?adØÙì�ŧ�

Morita et al. (2010)7ͻLuck & Vogel19976śͰOǅƋ!/ͻˡˢÅȑ˫Ƴ4
��/ɾͩ6ůƦˋͻƎͻ̱ĂǢĠOǆ-ɉÃ�26H�3˗ɐ0˫Ƴ LK

�OȐ˪!)ͼƓI6śͰ6�˯˖6ȯL7ț6̨J0�KĲ 1.12 ŶͼA$ͻ˜
ǜ6ĲƎ�ĢALKc�~�öȺ�ə͛4ǒɶ Lͻ̯ƆOǉP*ƕ;-6ĲƎ�o

gqöȺ1!/ǒɶ LKͼ�6ƕͻśͰĐýʹ7ogqöȺ6ĲƎ1c�~�öȺ

0Ğ"¿ʴ4�,)ĲƎ0ͻńă!)ůƦOâ/ʋ�KH�˞ȧ L)ͼ 
śͰ6ʡȆͻ26ɊƜEńă!3�˯˖ͻ;ůƦ6Bńă#K˯˖ͻͿůƦ�ńă

#K˯˖ͻůƦ�ńă#K˯˖�ʉɴɏ0ɔ"/�)4E͊NI$ͻͿɾͩ6ůƦ

Oʋ�K�1�ǸEņ�,)Ĳ 1.12 Ěͼˈĥȱ��14ͻś͒47;ɾͩ6ůƦ
!�ńă!/�3�4E͊NI$ͻͿůƦ�ńă!)1Įʋ#K˶ʋ�ņ�ͻēŦ4

ͿůƦ�ńă!)Ľĝ47ͻ;ůƦ6B�ńă!)1Įʋ#K˶ʋ7?1P2˟IL

3�,)ͼµ×6H�3śͰʡȆ�IͻƓI7ͿůƦ6ɊƜOŦ4!)˗ɐµ͌�
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LO���1Ħ<�Ȣ͐ɣ4ʟBĝN ,/˫Ƴ L/�K1���p�Oǒȍ!ͻ

�LO�����1ĦP*ͼ3�ͻ�6�p�1ȣ̚!/ Luck & Vogel1997
�ʸ�)�p�ɉÃ4ĢALKâ/6ůƦO91A1AJ4!/˫Ƴ!/�KO

âůƦ¶˷1ĦP*ͼMorita et al.20107µ×6śͰʡȆOŦůƦ�p�0˷ǫ
#KĈʘ3s����tnq�p�OÅƵ!/�KĲ 1.13ͼ'!/ͻƓI7�6�
p�Oɕ�/śͰʡȆ6ǜÖɣe����e��O˖,/�Jͻś͒6śͰʡȆ1?

@�ˇ#KʡȆ�ƘIL/�Kͼ�Ǣ0ͻâůƦ¶˷4Ɨ,)�p�32²6�p�

07ͻśͰʡȆOçɐ0�3��1Oļģ!/�Kͼ 

 
Ç  1.12 Morita et al.(2010)tÐ¿č´ŨƋt�ţŖtĚep�ŘīrÕƍŅċ  

 

Ç  1.13 Morita et al.(2010)tÕƍŅċg  

ØÙì�|�sËm<nŧĀdM~�����z}�|�  
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Ǝ!ƏŝŞťįpŖ¾ŠĨs?adj��}�hj��|��

ůƦ6ɊƜ6ʟBĝN%�ůƦŦ6͔ĝ4H,/˗ɐ LK1��¶˷7ͻ

Hommel1998, 2004E�
��	����1!/ǒȍ!/�KͼƓ7ͻY
}fV]q|QT�6˫Ƴ˗ɐ4-�/˻>) Kahneman, Treisman & Gibbs1992
6~�z��kg]OǅƋ!)śͰO˖,/�Kͼ'�0A$ͻKahneman et al.
19926~�z��kg]4-�/˷ǫ#Kͼ�6śͰ07ͻA$ə͛4ǜÔ6R
�|Q�nqǞŔOɰǯ͉ǒɶ!�LO~�z��ə͛1Ħ<ͻ̯ Ɔǯ͉OǉP0ͻ

k�`nq13KǞŔOǒɶ!)ͼ�61�ͻk�`nqǞŔOʋ�K�1�Đýʹ

6˺ͦ0�,)ͼśͰ6ʡȆͻ~�z��ə͛4��/ƕ6k�`nq¿ʴ4k�`

nq1Ğ�6ǞŔ�˗ɶ L/�)Ľĝ47ͻēơǯ͉6óƘ�ɔ")-AJͻǡ

ˠ6ǞŔ�ìɐ!)ĽĝHJEēơǯ͉�ɰʰ L)ͼ�6óƘ�Ĉ3K~�T��

^ĀȆ1073��17ͻț6Ⱦ�IÐˮ LKͼA$ͻ~�z��ə͛4��/ò6

¿ʴ4k�`nq1Ğ�6ǞŔ�ǒɶ L/�)Ľĝ47óƘ�ɔ"3�,)ͼ!�

                                            
 

1 ~�T��^ĀȆ17ͻß˖#KöȺ4Ŧ#Kêɒ�ͻƕ4ǒɶ LKöȺ4Ŧ#KêɒO
Î̭#Kɐ̂6�1O��ͼ 

Ç  1.14 Kahneman et al.(1992)t�����xuotĚe  
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!ͻò6¿ʴ4k�`nq1Ğ�6ǞŔ�ǒɶ L/�)Ľĝ0EͻĲ 1.146H�4
'6ǞŔOıP0�)ǒɶȇ�̯Ɔǯ͉ 4ɼĂ!�61�ǞŔ7â/Ȱ�/�Kͻ

'6ɼĂß4k�`nq�ǒɶ L)Ľĝ47óƘ�ɔ")ͼ�LI6�1�IͻƓ

I7�6óƘO~�z��ĀȆ1ĦP*ͼ-AJͻk�`nq�ǒɶ L)ǯȾ0~

�z��ə͛6Ğ"¿ʴͻ�K�7ǒɶȇ4Ŧ!/ÅƵ L)Y}fV]q|QT�

4R]ig!ͻ'6æŠ��ˇ!/�L8ʙǨ�˳ɯ0�K)DóƘ�ɔ")1ʸ�

)ͼ'!/ͻKahneman et al.7ͻɉÃ�ǆ,/�Kâ/6ɊƜ�91A1AJ13,
/Y}fV]q|QT�4˫Ƴ L/�K1ʸ�âůƦ¶˷6RTpR1�ˇͻ 

I4�LI7¿ʴƩļ4ʗ.�IL/˫̈́ LK1ʸ�)Y}fV]q|QT�ɒ

˽ͼ 
Hommel 7ͻ�6~�z��ĀȆO˲ʜ4˻>)ͼƓI6śͰ6ƺʥ�OʐĈ4˷
ǫ#K1ͻA$~�z��öȺ1!/ 1 Ô6öȺɉÃS1ˋ³�6�○��×
�×6ǒɶȇ4ǒɶ LK��6ǒɶȇ4ǒɶ LK�Oͻ̯Ɔƕ4E� 1 Ô6ö
ȺɉÃS2Oǒɶ!/ͻśͰĐýʹ4 S2 6Ǝ��○��×�OĮʋ %)Ĳ
1.15 Ŷͼ�61�ͻS1 1 S2 6͉0ͻˋͻƎͻ¿ʴ6�+�$L�6ɊƜͻ�K�
7'LI6ʟBĝN%Oēƚ!/ǒɶ#K�ͻńǵ!/ǒɶ#K�Oego�oSn

]4ǖÅ!/ͻēƚǒɶ!)1�6ēơǯ͉4��KóƘâɊƜOńǵ!/ǒɶ!

)Ľĝ1ͻ�̻6ɊƜOēƚǒɶ!)Ľĝ6ēơǯ͉6ŷO˻>)ͼśͰ6ʡȆͻ

öȺɉÃ6ˋͻƎͻ¿ʴ6�+�$L� 1 -6ɊƜOēƚǒɶ!/Eēơǯ͉4óƘ
�ɔ"3�,)�ͻƎ1ˋ6ʟBĝN%FƎ1¿ʴ6ʟBĝN%Oēƚǒɶ#K1ͻ

ēơǯ͉4óƘ�ɔ")Ĳ 1.15 Ěͼ!�!ͻƎ1ˋ6ʟBĝN%4ý�/¿ʴE
ēƚ!/ǒɶ!/EͻóƘ7ŀý!3�,)ͼµ×6�1�I Hommel7ͻůƦ6
ɊƜ6˫Ƴ˗ɐ7ͻ˜ǜ6ŭƸɣʡĝ6ʟBĝN%�IƵK1��¶˷Oǒȍ!)ͼ

ŭƸɣʡĝ1��67ͻƓ6śͰ6ĽĝͻƎ1ˋ6ʡĝ˗ɐFͻƎ1¿ʴ6ʡĝ˗ɐ

1�,)Ϳ-6ɊƜ6ʡĝ˗ɐ6�1Oƫĥ#Kͼ�6�p�7ͻMorita et al. 2010
6ŦůƦ�p�6ĻǿɣRTpR1�ˇ#Kͼ 
µ×6H�4ͻˡˢÅȑ˫Ƴ4��KɉÃ6ˡˢɊƜ6ʢĝ˗ɐ�p�7ͻâůƦ

¶˷1ŦůƦ�p�FT��q|QT��p�6H�3íǚĸ6ʢĝǢƈO¶Ś#K

˷6͉0ƫ˟�Ŧʅ!/�Jͻʡɭ�-�/�3�6�ɐɋ0�Kͼ 
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Ç  1.15 Hommel(1998)tÕƍòŇBtďĩīĚepÕƍŅċtďëÇ  

 
 

1-4-2. ŝŞíÌ³Ĥ?avŝŞ§ĎŢðs?ad¤ŋtå» 
�LA0̢>)̨JͻˡˢƩļêɒF˫Ƴ6~�ig4��/ͻɉÃ6ˡˢɊƜ�

26H�3ɋƮ0ƼNL/�K�4-�/ȕ�3ɳʂ�˖NL/�)ͼ�LI6ɳʂ

4��/ͻɉÃ6¿ʴůƦ�ˡˢƩļêɒFˡˢɣ˫Ƴ4��/ǆ-ƒû4-�/�

�-�6ʸ�Ǣ��Kͼ 
ʈ�4ͻTreisman19866ɊƜʢĝɒ˽07ͻˡˢɣȭƫOĠ�)ʃ͉ɣ¿ʴO
˞4ˡˢɊƜOʢĝ#K1��Ⱦ0ͻ¿ʴOɊò3ůƦ1ʸ�/�KͼA)ͻ

Kahneman et al.1992EͻɉÃ6¿ʴƩļOĻ4Y}fV]q|QT��ÅILͻ
'�4ˡˢɊƜ�91A1AJ43,/˫̈́ LK1!/�Kͼ�LI6ɳʂ07ͻ

¿ʴOˡˢƩļêɒFˡˢɣ˫Ƴ6Ļǿ13K̿˞3ůƦ1¶Ś!/�K1�M�Ɋ

Ɯɣ0�Kͼ 
ʈ¨4ͻHommel (1998)6T��q|QT��p�0ͻˡˢɣ˫Ƴ4��/¿ʴ�
Ɋò3ƒûOǆ-17ʸ�/�I$ͻ²6ˡˢɣ3ůƦ1Ŧʉ4ʡĝ#K1!/�Kͼ 
ʈ�4ͻȣ̚ɣǸ̠6ɳʂ4��/7Logie, Brockmole & Jaswal, 2011; Saiki, 

2016ͻ¿ʴƩļ7ɯˢ~�ig4��/̿˞3ƒûOȆ)#�ͻl ˢÅȑ˫Ƴ4'6

ʡĝ˗̂�W�a�° L)ƕ7'6ƒûOŌ�1ļģ L/�Kͼ 
µ×6H�4ͻ�LA06ɳʂ4��/7Ɋ4˫Ƴ4��K¿ʴ6Ʀ̌4-�/ƫ

˟�í�L/�Kͼ)*ͻ×̢6̨JͻǸ̠6ɳʂ07ʈ�6�ǯɣ3˫Ƴ4ɉÃ˗
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̂OW�a�°#Kµø6Àț6ʡĝȢ͐4��/7¿ʴ�̿˞3ƒûOǃ��ͻ˫

Ƴ6ÐǆǼ͉4��/7²6ˡˢɊƜ1Ğȕ4ƼNLK1#KśͰʡȆ�˜ǜļģ 

L/�Kͼ 
 
 

1-4-3. ſĈŢðs?adŝŞğètņÄŘģ 
1−4−1�ˡˢÅȑ˫Ƴ4��KˡˢɊƜ6ʢĝ˗ɐ4͊#KśͰ1ɒ˽07ˡˢ
Åȑ˫Ƴ4��KˡˢɊƜ6ʢĝ˗ɐ4͊!/̢>)�ͻͅǼ˫Ƴǜǯ͉µ×Ðǆ

 LK˫Ƴ4��/ˡˢɊƜ726H�4˗ɐ LK6*M��ͼß˖ɳʂ07ͻ

ˡˢÅȑ˫Ƴ4��/Ðǆ L)ˋ1Ǝ6ʡĝ˗ɐ6˫Ƴɟ̓7ͻǡ!�˗ɐ4Ƕ�

Ǔ�IL3�͍Jͻ'6˫Ƴ4͊Í#KͅǼɣŗʶOÿ�K)D4ͅǼ͉ȡJʥ�K

�1�ɶ L/�KLogie, Brockmole, & Vandenbroucke, 2009ͼ 
ͅǼ˫Ƴ4-�/Ȑ˪#K)D4ͻţŖŽŦ4HKŗʶOɕ�)śͰ�˖NL/�

)ͼŗʶ7ͻ�ˉɣ4��ŚĽ͛06�KʠͰ�ͻ'6ƕĞ�A)7ͩ¾6Ľ͛06

˖ĂE!�7˖Ă6ęʾƦ4ńŠOE)I#�11Śʵ LK˔Ȧ ʬ, 1981ͼ
�6˷ǫ�IEN�K̨Jͻŗʶ~�ig47ͻ�LA0ʠͰ!)�1OͅǼɣ4˫

Ƴ#Kego�ͅǼ˫Ƴ�ȱ�͊NKͼ˯˖̓˶4HKŗʶ4͊#KǸð6śͰ

7ͻR��Z6Ɲɒŗʹ Thorndike18984HJ˖NL)ͼƓ6śͰ07ͻ˙ͰÃ
6taOʃ˂6ɋƮ0īͦʍ1Ħ8LKʍ4͇"̟D/ͻʍ6Ņ4WcOʴ�/ta

6˖ĂOˤţ!)ͼīͦʍ7ͻÉ�8ͻŉ«�I½:)ʗOƉ��14HJƹ�͈�

/Ņ4ìK�1�0�KH�4ˬ˩ L/�)ͼta7�6±ʟBO¦DɯI3�)

D#�47Ņ4ìIL$ͻʍ6 �IŅ4�KWc4ƺO½8!)JͻŁOɡM�1

#K32ȕ�3˖ĂOʳJ̡!)ͼ'6�+ÚɂͻÃ4ʗ�Ɖ,��K32!/ƹ�

͈�Ņ4ìK�1�0�Kͼ�6H�3�1OʳJ̡!/�K�+4ͻʍ4áLIL

/�IŅ4ìKA06ǯ͉�Ɩ�4ɰ�3K�1�ɴ˳ L)ͼThorndike1898
7ͻ�6H�3˖ĂȕƈOţŖŽŦtrial and error1ĦP*ͼ'!/ͻ˯˖̓˶
4HJɔ")˖ĂOâ¿#K�1OʳJ̡!/ͻöȺ6ɯˢ4͊NKɹʠȮĂ1̱Ă

ēơ6ìü4͊NKɹʠȮĂ6͉6ʡĝ�ŀƌ LͻöȺ−ēơ̫ĝ�ƵJʅ+ͻŗʶ
�ͅǼ˫Ƴ4Śɭ#Kͼ 
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ǿɳʂ4��/ɳʂŦ̂1#Kˡˢ̱Ă�n{�^6H�3˜͕3Ȃ·³�̱Ăŗ

ʶ6˫Ƴ7˯˖̓˶O¼�ͅǼɣ3ŗʶ4HJɎƘ LKͼͅǼ˫Ƴ4��/ˡˢɊ

Ɯ�26H�3˗ɐ0ēơ1̫ĝ#K�4-�/ Ishizaki et al. (2015)�Ȑ˪!/�
KͼƓI7ͻ3 ɾͩ6ůƦ6Ǎ²ɣʟBĝN%0˗ɐ LKöȺ1[�ǁ!ēơ6�

n{�^ŗʶśͰ������������O˖,)ͼ�6śͰ4��/ͻśͰ

Đýʹ7 3 -6ůƦˋ̍�ʪͻƎ�˥�ĭ˥ͻo]gm�Ȍœȗȕ�ǟȗ
ȕ6ʟBĝN%4HJ˗ɐ LK΅-6RTo�1-6[�ǁ!ēơ×�ŶĚ

6-6[�ǁ!6Ŧơ͊ÍOŗʶ!)ͼ΅-6RTo�7Ϳ-$-6^��~4

í�ILͻĜ^��~RTo�inq4Ŧ!/ɞ3Kēơ[��ûJƍ/IL)

Ĳ 1.16ͼͿůƦ6ɊƜ�ēơ4͊�#Kɾ6ͿůƦRTo�inqˋ1Ǝ4H
Jēơ�ȨAKRTo�inqͻ̀ 1o]gm�4HJēơ�ȨAKRTo�inqͻ

Ǝ1o]gm�4HJēơ�ȨAKRTo�inq1ůƦ#>/6ɊƜ�ēơ1

͊�#K;ɾ6ůƦRTo�inq4í�IL)΅-6RTo�7ͻȲĝ L/�

�l�3͡ƀ0ǒɶ L)ͼĐýʹ7§ø4�6Ŧơ͊ÍOɯI L$ͻ˯˖̓˶4

H,/ĜöȺ1Ȝ˦[�6Ŧơ͊ÍOŗʶ!)ͼśͰ6ʡȆͻůƦ6ɊƜ6ʟBĝ

N%1ēơ6�n{�^7ͻͿůƦ6ɊƜ6ʟBĝN%1ēơ6�n{�^4ȣ>/

ŗʶ�İ͗0�K�1�N�,)ͼ�6�17ͻɉÃ6ɊƜ#>/O91A1AJ4

!/ʢĝ˗ɐ�ƎƵ Lēơ1̫ĝ#K1��âůƦ¶˷Ĳ 1.17Ŷ07˷ǫ0�

Ç  1.16 Ishizaki et al.Ǝ2015ƏtÕƍs?ad·ĝpÂêtØêƁ©t�¨  
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$ͻ�����Ĳ 1.17  ŋ4HJ˷ǫ#K�1�0�Kͼ#3N+ͻâůƦ¶
˷4Ļ.�1ͻĲ 1.18a 4ɶ#H�4ͻͿůƦRTo�0EůƦRTo�0EͻĜ
RTo�inq6Ϳ-6RTo�'L(L4-�/ͻůƦO91A1AJ4!)ʢ

ĝ˗ɐ;Ô1ēơ�̫ĝ#K1¦ȶ LKͼ'6)Dͻ�6¶˷�Ȝ!�L8ͿůƦ

RTo�1ůƦRTo�6öȺ−ēơ�n{�^ŗʶ6İ͗ 4ŷ73�7$0�
Kͼ�L4Ŧ!ͻŦůƦ¶˷4Ļ.�1Ĳ 1.18b 4ɶ#H�4ͻͿůƦRTo�07
ĜRTo�inq4-�/Ϳ-6RTo�4ą̃6ůƦŦ˗ɐ;Ô1ēơ6̫ĝ1!

/˫Ƴ˗ɐ0�K64Ŧ!ͻůƦRTo�07inqæ6RTo�'L(L4-�

/ͻ˜ǜ6ůƦŦOēơ1̫ĝ!3�/73I3�1¦ȶ LKͼ'6)DͻŦůƦ

¶˷�Ȝ!�L8ͻůƦRTo�7ͿůƦRTo�HJͻöȺ−ēơ�n{�^ŗʶ
�İ͗43K1ʸ�ILͻśͰʡȆO˷ǫ0�Kͼ 

 

 
Ç  1.17 °Ùì�ŧƐØÙì�ŧƐÀ�Ùì�ŧtďëÇ  
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Ç  1.18 °Ùì�ŧpØÙì�ŧsËmC  

Ishizaki et al.Ǝ2015ƏtÕƍs?ad·ĝpÂêtŵÄŘģ  

 
  



 

 24 

3�ͻµ×6ʡȆ�I7ͻÔ�6ɊƜ�'L(Lēơ1̫ĝ#K1��ęʾƦEʸ

�ILK�Ĉ�ůƦ¶˷ͻĲ 1.17ĚͻIshizaki et al.201507ț6H�3śͰ
E˖3�ͻ�6ęʾƦOȐ˪!/�KͼśͰ07ͻRTo��ǆ-ůƦOʃ͉ɣ4í

͖!/ǒɶ#K SeparateȂ·1ͻí͖%$Y}fV]q1!/ǒɶ#K UnifiedȂ·
6ŗʶ6İ͗ Oȣ̚!/�KĲ 1.19ͼʡȆ¦ȶ1!/7ͻÔ�6ɊƜ�'L(L
Ɍʅ4ēơ1̫ĝ#K3I8ͻ2+I6Ȃ·0EɊƜ1ēơ6̫ĝ͊ÍOɾͩŗʶ

#K)Dͻ�Ȃ·͉0ŗʶ6İ͗ 4ŷ�3�1ʸ�ILKͼ�ǢͻɊƜ6ʡĝ˗ɐ

OĻ4ēơ1̫ĝ#K3I8ͻRTo�6ůƦ�í͖!/ǒɶ LK SeparateȂ·0
7ͻʡĝ˗ɐOÅK�1�0�3�)Dŗʶ�͗!�3K7$0�Kͼś͒6śͰʡ

Ȇ7ͻUnifiedȂ·4ȣ>/ SeparateȂ·6ŗʶ�͗!�ͻ�6�1�IöȺ4ˡˢ
ɣȭƫOĠ�K�14HJÔ�6ɊƜ7ʡĝ L/ēơ1̫ĝ#K�1�ɶĩ L)ͼ 
A)ͻƓI7ͻµ×6H�3śͰʡȆ�IŦůƦ¶˷4!)�,)s����tn

q�p�Oǒȍ!ͻ�6�p�OĻ4ǜÖɣ3e����e��O˖��10ͻśͰ

ʡȆOçɐ0�K�1Oļģ!/�Kͼ 

 

 

Ç  1.19 Unified Ċ p Separate Ċ t÷ıĨƈt¨ƎIshizaki et al.Ɛ2015Ə  

 
 

Ishizaki et al.20156ɳʂ7ͻöȺ−ēơ�n{�^4��KˡˢɊƜ6ʢĝ˗
ɐ4-�/ðD/Ȑ˪!)1��Ⱦ0ǿɳʂ41,/ň�3ƫĥOǆ-ͼƓI6ɳʂ

µø6Ȃ·³�̱Ăŗʶ6ɳʂ07ͻĈ�ůƦA)7xk��ĲƎFǦŻɣxk��

326ˡˢöȺ4Ŧ#Kēơ6̫ĝŗʶ6êɒ�Zsh�4͊!/Ȑ˪ L/�)

Petrides, 1982; Passingham, 1988; Deiber, Wise, Honda, Catalan, Grafman & 
Hallett, 1997; Wise & Murray, 1999ͼ-AJͻ1−17"D40̢>)H�3Ĉ
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ʘ3Ȃ·³�̱Ăŗʶ�KˡˢöȺ�K�7ˡˢöȺ6ɊŚ6ɊƜ1�Kēơ6Ĉ

ʘ3̫ĝ͊Í6ŗʶ4͊!/˻>/�)ͼ'6)Dͻ�LI6ɳʂ07ůƦ1ůƦ

�26H�4ʡĝ L/ēơ1̫ĝ#K�Fͻxk��öȺ4ĢALK26ůƦ�ē

ơ1̫ĝ#K�OɊŚ#K�1�0�/�3�,)ͼ 
)*!ͻIshizaki et al.20156ŦůƦ¶˷��ˉ4ƵJʅ-�1Oˮǫ#K)D
47ͻț4ǈ�KH�3��-�6īͦ�ȡ,/�Kͼʈ�4ͻƓI�śͰ4��/

ɕ�)ˡˢɊƜ7ˋͻƎͻo]gm�1��ͻɉÃ˿òůƦ6B0�,)1��īͦ

��Kͼˀ4��/ͻˋFƎ326ɉÃ˿òůƦ1¿ʴF̱Ă326ǯʃ͉ɣůƦ�

ɞ3Kʠ̔0êɒ LK�1Oʸ�K1ͻɞ3Kʠ̔0êɒ LKůƦ6ʟBĝN%

7ͻĞ"ʠ̔0êɒ LKůƦ6ʟBĝN%HJEůƦ͉6ʡĝFēơ16̫ĝŗʶ

�͗!�ęʾƦ��Kͼʈ¨4ͻ¿ʴ7ˡˢƩļêɒFˡˢɣ˫Ƴ4��/Ɋò3ƒ

ûFƦ̌Oǆ-1ʸ�IL/�K�ͻöȺ−ēơ�n{�^6˫Ƴ4��/Eͻ¿ʴů
Ʀ�'6ƒûFƦ̌Oʤʥ!/ǆ-�7ǫI�073�ͼ'!/ʈ�4ͻƓI6śͰ

07ͻ��A0öȺ−ēơ�n{�^6ŗʶ̲ɽ4g�nq�TqOƍ//�Jͻŗʶ
�Ćí4˖NL)ƕ6˫Ƴ6Ðǆ4-�/7˲!�Ȑ˪ L/�3�ͼɊ4ͻǦŻ4

��Kˡˢ̱Ă�n{�^4-�/ʸ�K1ͻ�Ƃŗʶ#L8'6˫ƳOƟċ!/E

īͦ3�1��Ľ͛8�J073�ͻͅǼ͉4˫ƳOÐǆ#K�1�ȧDILKĽ͛

Eņ�1¦ȶ LKͼǦŻĽ͛4��K�n{�^˫Ƴ6Ü�OȐ˪#K)D4ͻŗ

ʶɧƕ*�03�ͻͅǼ˫Ƴ1!/Śɭ!/�K1¦ȶ LKĆí3̯ƆǼ͉ƕ6�

n{�^˫Ƴ6Ʀ̌O˻>Kƞ˞��Kͼ'�0ͻǿɳʂ07ͻµ×6-6īͦȾ

4R~��m#K�1O˯BKͼ 
 
 

1-5. ĉİĵti���y 
 

1-5-1. ĉİĵtĭī 
ƶ�7ͻǦŻɣ4ɉÃ6ˡˢɊƜ6ʟBĝN%1ēơ6͉6˜͕3̫ĝ͊ÍOŗʶ

#K�1OʳJ̡!/�KͼÉ�8ͻˡˢɣ3cT�FRTa�7ˡˢůƦ6ɊƜ6

ʟBĝN%4HJƵJʅ,/�Jͻƶ�7'L4Ļ.�/̶î3˖ĂOĕKͼ�6H

�3ˡˢɊƜ6ʟBĝN%1ēơ6̫ĝ͊ÍOŗʶ#K�1Oͻǿɳʂ07ˡˢ̱Ă

�n{�^öȺ−ēơ�n{�^1Ħ<ͼˡˢ̱Ă�n{�^O˖�ʾü7yq6
ͱƂ3˳ɯɣ˖Ă6Ļɥ13K�Zsh�0�Kͼ'6)Dͻ�6ŗʶ̲ɽF˫Ƴ6
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Ʀ̌4-�/˦ǫ#K�17ͻyq6˳ɯșʾF˖ĂɎƘ6�Zsh�Oɒ˦#K×

0ȒD/̿˞0�K1ʸ�ILKͼ 
ˡˢ̱Ă�n{�^07ͻˡˢɊƜ6ʟBĝN%4HJͻɞ3KēơOŦơ.�K

�1�0�Kͼ'6)Dͻ˜ǜ6ɊƜ6ʟBĝN%�26H�4ʢĝ L/ēơ1ʡ

:-�6�˻>K�17ͻˡˢ̱Ă�n{�^6˫Ƴ�Zsh�O˦ǫ#K×0̿˞

0�Kͼ�LA0ͻIshizaki et al.(2015)6ɳʂ4��/ͻˋͻƎͻo]gm�6ů
Ʀ6ʟBĝN%�26H�3˗ɐ0ʡĝ!ͻēơ1̫ĝ#K��Ȑ˪ L/�Kͼ'

6ʡȆͻͿ-6ůƦ�ʡĝ L)ůƦŦ�ĻǿĈ¿13Jēơ1̫ĝ#K1#K¶˷

ŦůƦ¶˷�ǒȍ L)ͼ!�!ͻƓI�ǒȍ!)¶˷��ˉ4ƵJʅ-�1O

ɶ#47ͻ��-�6īͦ�ȡ L/�KͼA$ͻśͰ0ɕ�IL)ˡˢɊƜ7ɉÃ

˿òůƦ6B0�Jͻǯʃ͉ɣůƦOĢCˡˢɊƜ1ēơ6öȺ−ēơ�n{�^ŗʶ
4-�/7Ȑ˪ L/�3�,)ʈ�6īͦȾͼ'!/ͻǯʃ͉ɣůƦ6 0Eɉ

Ã6¿ʴ7ͻ�LA06Ɲɒŗɣɳʂ4��/ͻˡˢƩļêɒFˡˢɣ˫Ƴ4��/

Ɋò3ƒûOǃ�1ʸ�IL/�)�ͻöȺ−ēơ�n{�^6˫Ƴ4��/EɊȠ3
Ʀ̌FƒûOǆ-�7ǫI�073�ʈ¨6īͦȾͼA)ͻß˖ɳʂ0Ȑ˪ L)

67öȺ−ēơ�n{�^6ŗʶ̲ɽ0�JͻHJͅǼ6˫Ƴ̲ɽ4��/�n{�^
�26H�3˗ɐ0˫Ƴ LK�7ǫI�43,/�3�ʈ�6īͦȾͼ 
'�0ǿɳʂ07ͻµ×6-6īͦȾO˦Ȩ#K�14HJͻöȺ−ēơ�n{�
^4��/¿ʴ1²6ůƦ6ʟBĝN%�ēơ126H�4̫ĝ!/˫Ƴ LK�Oͻ

ǯʔï6˫Ƴ6êɒȢ͐4ȩ,/ǫI�4#K�1Oɦɣ1#KͼɳʂŦ̂1#K˫

Ƴ6êɒȢ͐7ͻŗʶ̲ɽͻŗʶɧƕͻͅ Ǽ̯Ɔƕ6-0�Kͼ�LI7'L(Lͻ

Åȑ˫ƳOȮɕ!/ͅǼ˫Ƴ4W�a�°#KȢ͐ŗʶ̲ɽͻͅǼ˫Ƴ4W�a�

° L)ɧƕ6Ȣ ͐ŗʶɧƕͻŘŚ!)ͅǼ˫Ƴ=6Śɭ��KɽƂ̭P*Ȣ ͐ͅ

Ǽ̯Ɔƕ4ɨƍ#KͼśͰ 1A,1B07ŗʶ̲ɽOͻśͰ 2A07ŗʶɧƕOͻśͰ
07ͅǼ̯ƆƕOȐ˪!/�Kͼ3�ͻǿɳʂ6Ļǿɣ3Ǣȫ˽7 Ishizaki et 
al.(2015)4Ļ.�ͼ 

 
 

1-5-2. ĉũütĐñpĉİĵti���yýĘ 
ǿ˽Ǟ7ʆ�IȔƵ LKͼ 
ʈ 1 ʆ07ͻ˫Ƴ4��KˡˢɊƜ6ʢĝ˗ɐ4͊#KɳʂʼǰO̢>ͻ'6 0

Ishizaki et al.(2015)�ǒȍ!)ͻͅǼ˫Ƴ4��KŦůƦ¶˷4͊#Kț6-6˦
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Ȩ#>�īͦȾO��)ͼʈ 2 ʆµ͌07ͻ��0��)-6īͦȾO˦Ȩ#K�
10ͻÅȑ˫ƳOȮɕ!/ͅǼ˫Ƴ4W�a�°#KȢ͐ŗʶ̲ɽͻͅǼ˫Ƴ4W

�a�° L)ɧƕ6Ȣ͐ŗʶɧƕͻŘŚ!)ͅǼ˫Ƴ=6Śɭ��KɽƂ̭P*

Ȣ ͐ͅǼ̯Ɔƕ6-6˫ƳȢ͐6öȺ−ēơ�n{�^˫Ƴ6Ʀ̌OȐ˪!/�
Kͼ3�ͻʈͿʆ07ŗʶ̲ɽOͻʈʆ07ŗʶɧƕOͻʈʆ07ͅǼ̯Ɔƕ6

˫ƳO˻>)ͼ 
ʈ 2 ʆ07ͻ˦Ȩ#>�ʈ�6īͦȾ4Ŧê#K)D4ͻɉÃ˿òůƦ1¿ʴůƦ
�I3KˡˢɊƜ6ʟBĝN%1ēơ6�n{�^6ŗʶ4-�/ͻͿ-6Ɲɒŗś

ͰOɕ�/Ȑ˪!)ͼśͰ 1A 07ͻ¿ʴůƦOĢCůƦ6ʟBĝN%1ēơ6�
n{�^4��/EͻŦůƦ¶˷O̶ɕ0�K�Ȑ˪#K�1Oɦɣ1!)ͼśͰ0

7ͻIshizaki et al.(2015)�ɕ�)ůƦˋͻƎͻo]gm�6�+o]gm�O¿
ʴ4ń�)öȺ−ēơ�n{�^˺ͦO˖,)ͼ'6ʡȆͻIshizaki et al.(2015)1Ğ
ȕ6ʡȆ�ƘILͻöȺ�ǆ-ˡˢɊƜ6ʟBĝN%4¿ʴůƦ�ĢAL)Ľĝ4E

ŦůƦ¶˷�ǘǆ L)ͼ)*!ͻͿůƦ6ʟBĝN%1ēơ6�n{�^ĞŃOȣ

̚#K1ͻˋ1Ǝ6ʟBĝN%1ēơ6�n{�^4ȣ>/ͻ¿ʴOĢC 2 ůƦ6ʟ
BĝN%1ēơ6�n{�^7ŗʶ�͗!�,)ͼț4ͻśͰ 1B 07ͻͿůƦ6ʟ
BĝN%1ēơ6�n{�^4��Kŗʶ6İ͗ �ͻ'LI6ůƦ�ˀ6Ϳ-6ê

ɒʠ̔6�Ǣ0êɒ LK�ͻ'L1Eɞ3Kʠ̔0êɒ LK�4Ëŕ#K1��

¶˷OȐˮ!)ͼ'6)D4śͰ 1B07śͰ 1A0ɕ�)ůƦ6�+ƎOĂ�4ń�
)öȺ−ēơ�n{�^˺ͦO˖�ͻ¿ʴ1Ă�1��ˀ6ʼÙʠ̔0êɒ LKůƦ
ĞŃ6ʟBĝN%6ŗʶ6İ͗ 4-�/Ȑ˪!)ͼ'6ʡȆͻ¿ʴ1Ă�6ʟBĝ

N%7ͻˋ1Ǝ6ʟBĝN%6H�4ēơ16�n{�^ŗʶ�ŠǬ43K1���

173�,)ͼ!)�,/ͻˀ 6êɒʠ̔�ɞ3KĽĝ4öȺ−ēơ�n{�^ŗʶ�
͗!�3K1��¶˷7ǘǆ L3�,)ͼ3�ͻʈͿʆ0ʝ°#KśͰ7â/ͻĉ

ŃøǼ˺ɽ0˖,)E60�Kͼ 
ʈʆ07ͻ˦Ȩ#>�ʈ¨6īͦȾ4Ŧê#K)Dͻ¿ʴůƦ�26H�3Ǣƈ

0öȺ−ēơ�n{�^4͊�#K�4-�/ͻͿ-6ƝɒŗśͰOɕ�/Ȑ˪!)ͼ
śͰ 2A 07ͻ¿ʴ�ˋFƎ1ůƦŦOƎƵ!/ēơ1̫ĝ#K�OȐ˪!)ͼ�6
śͰ07ͻˋͻƎͻ¿ʴ6ʟBĝN%RTo�1ēơ6�n{�^OŗʶƕͻRTo

�6ɊƜOͿůƦ$-ͻE!�7ͿůƦ1;ůƦ4ʃ͉ɣ4í�/ǒɶ!ͻŗʶ�̙

ɼ#K�˻>)ͼ'6ʡȆͻˋ1ƎOʃ͉ɣ4í�/ǒɶ#K1ŗʶ7řâ47̙ɼ

!3�,)�ͻˋ1¿ʴOʃ͉ɣ4í�/ǒɶ!)Ľĝ47?@řâ4̙ɼ!)ͼ�
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6�1�Iͻˋ1Ǝ7ůƦŦ˗ɐ1ēơ6̫ĝ1!/˫Ƴ LK�ͻ¿ʴ7ĈɌ6˗

ɐ0Ôò4ēơ16̫ĝ�˫Ƴ LK�1�ɶĩ L)ͼ 
'!/ͻśͰ 2B 07ͻˋͻƎͻ¿ʴ6ĜɊƜ1ēơ6̫ĝ6ƌĳ OȐ˪!)ͼ
�6śͰ07ͻˋͻƎͻ¿ʴ6ʟBĝN%1ēơ6�n{�^OŗʶƕͻůƦ6�

+;-6ɊƜOńǵ!/çŗʶO˖�ͻńǵ!)ɊƜ�ˋͻƎͻ¿ʴ6Ľĝ6͉0ç

ŗʶ6İ͗ Oȣ̚!)ͼ'6ʡȆͻˋFƎOńǵ!)Ľĝ4ȣ>ͻ¿ʴOńǵ!)

Ľĝ4çŗʶ�ŠǬ0�,)ͼ�6�17ͻˋFƎ6¬Ǔ�öȺ1ēơ6̫ĝ6ȋǿ

ɣ3ńǵO˞#K64Ŧ!ͻ¿ʴ6¬Ǔ7ȉ̘3ńǵ0ȳC�1Oɶĩ#Kͼ 
ʈʆ07ͻͅǼ˫Ƴ=6Śɭ��KɽƂ̭P0�K1ƪŚ LKͻͅǼ̯ƆO�

�)ƕ6öȺ−ēơ�n{�^6˫Ƴ˗ɐ4-�/ͻ;-6ƝɒŗśͰOɕ�/Ȑ˪!
)ͼśͰ07ͻˋͻƎͻ¿ʴ6ʟBĝN%1ēơ6�n{�^Oŗʶƕͻ;̬͉6̯

ƆO��/çɔogqO˖,)ͼ'6ʡȆͻ̯ƆǼ͉ƕ0Eŗʶɧƕ1Ğȕ6Ȝɴ 

1ʙǨ 0ēơ#K�1�0�ͻŗʶǯ1Ğȕ4 2 ůƦ6ɊƜ6ʟBĝN%HJE 3
ůƦ6ɊƜ6ʟBĝN%6Ǣ�Ƶʱ�ƨ�,)ͼ�6ʡȆ�IͻͅǼ̯Ɔƕ0E˫Ƴ

˗ɐOń�K�13�Ȝɴ4öȺ−ēơ�n{�^6˫ƳOÐǆ0�K�1�ɶ L
)ͼ 
ʈ 5 ʆ07ͻɳʂɦɣOçɴ˳!ͻR~��mǢȫ1ƵȆ4-�/̀˽!)ͼ'!
/ͻŗʶ̲ɽͻŗʶɧƕͻͅǼ̯Ɔƕ6-6˫ƳȢ͐4��KͻˋͻƎͻ¿ʴ6ʟ

BĝN%1ēơ6̫ĝ4͊#K�p�Oǒȍ!)ͼǸƕ4ͻǿ˽Ǟ6ʩA1DO!ͻ

'6 0śĽ͛=6ơɕ4-�/6ǒȍO!)ͼ  
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� Ğ¦ūµÙìp¤ŋÙì@brd·ĝtĹ2ĸ

·ĝ−Âê�z��pÓŌsƁfdÕƍī

čš 
 
yq6ˡˢƩļêɒ6ðǼȢ͐07ͻɉÃ6ǆ-ĻǿɣˡˢɊƜ�ůƦ�14ǂì

 LͻÔò4�ïêɒ LKLivingstone & Hubel, 1987ͼ'!/ͻÔò4êɒ 
L)ˡˢɊƜ7ͱț6êɒȢ͐0ʢĝ LK1ʸ�IL/�K�(Treisman, 1986)ͻ
�61�äÃɣ426H�3˗ɐ4ʢĝ LK�4-�/7ǫɴ3�p��ɴʅ L

/�3�ͼ�LA06ɳʂ07ͻY}fV]q�ǆ,/�Kâ/6ɊƜ�91A1A

J13,/˫Ƴ LK1#KâůƦ¶˷Luck & Vogel, 1997; Kahneman et al., 
19921ͿůƦ6ɊƜOʡĝ!)ůƦŦ˗ɐ6͔ĝ1!/˫Ƴ LK1��ŦůƦ�
p�Morita et al., 20101��Ŧʅ#K¶˷�ǒȍ L/�Kͼ 
ͅǼ˫Ƴ4��/ˡˢɊƜ6ʟBĝN%1ēơ6̫ĝ�26H�3˗ɐ0˫Ƴ L

K�4-�/ͻIshizaki et al.(2015)7ͻśͰɣȋǄ4Ļ.�/âůƦ¶˷OġŚ!)
×0ŦůƦ�p�Oǘǆ!ͻˋͻƎͻo]gm�6ůƦ6ʟBĝN%7ͻ̨Ż�Ƃ

491A1AJ4ʢĝ L$ͻ˜ǜ6ůƦŦ˗ɐ�ƎƵ Lͻēơ1̫ĝ#K1��

ŦůƦ¶˷Oǒȍ!)ͼ)*!ͻƓI6śͰ07ͻˋͻƎͻo]gm�1��ɉÃ˿

òůƦ1!/íͩ LKůƦ6BOƼ,/�)ͼɉÃ�ǆ-Ļǿɣ3ˡˢɊƜ1!/

7ͻɉÃ˿òůƦ6²4ͻ¿ʴFĂ�326ǯʃ͉ɣůƦ��Kͼǯʃ͉ɣůƦOĢ

D)ˡˢɊƜ6ʟBĝN%1ēơ6̫ĝ˗ɐOŦůƦ¶˷0˷ǫ0�K�7ǫI�0

73�ͼ�-6ęʾƦ1!/ͻǯʃ͉ɣůƦ6 0E¿ʴ7ͻɉÃ˳ɯ4��/ˡˢ

ɊƜ6ʢĝ˗ɐOÅK)D4Ɋò3ƒûFƦ̌Oǆ-1ʸ�IL/�)�1�I

Treisman, 1986; Kahneman et al., 1992ͻˡˢ̱Ă�n{�^4��/E¿ʴ�
Ğȕ4Ɋò3ƒûFƦ̌Oǆ-�1�ʸ�ILKͼE��-6ęʾƦ1!/ͻˀ4�

�/ɉÃ˿òůƦ1ǯʃ͉ɣůƦ7ɞ3Kʠ̔0êɒ LK�1Oʸ�K1

Ungerleider & Haxby, 1994; Goodale & Milner, 1992ͻɞ3Kʠ̔0êɒ LK
ůƦĞŃ6ʟBĝN%7ͻĞ"ʠ̔0êɒ LKůƦĞŃ6ʟBĝN%HJEůƦ͉

6ʡĝ�͗!�ęʾƦ�ʸ�ILKͼ  
'�0ͻǿʆ07A$ͻˡˢɊƜ6ʟBĝN%4¿ʴOĢP*Ľĝ0EͻöȺ−ēơ
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�n{�^6˷ǫ�p�1!/ŦůƦ¶˷O̶ɕ0�K�O˻>Kͼ'!/ͻɊƜĞ

Ń6ˀ4��Kêɒʠ̔�ɞ3K�1�ͻöȺ−ēơ�n{�^6ŗʶ6İ͗ 4Ƒ͞
OĒ@#�4-�/˻>Kͼ'6)D4ͻśͰ 1A07ͻIshizaki et al.(2015)�ɕ�
)ůƦ6�+o]gm�O¿ʴ4ń�ͻśͰ 1B 07 I4ƎOĂ�4ń�K�1
0ǯʃ͉ɣůƦ�IͿůƦOɕ�/ͻöȺ−ēơ�n{�^˺ͦO˖�ͼ�LI6�1
O˻>K�17ͻŦůƦ¶˷6Ȑˮ�H:ˡˢ̱Ă�n{�^6�Zsh�O˦ǫ#

K×0̿˞0�Kͼ 
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2-1. Õƍ 1AƖ¤ŋƐœƐã@brd·ĝpÂêt�z��pÓŌ 
 

2-1-1. ĭī 
śͰ 1A 6ɦɣ7ͻ˜ǜůƦ6ʟBĝN%1!/¿ʴůƦOĢP*Ľĝ4ͻ26H
�3˗ɐ0ʢĝ Lēơ1̫ĝ#K�Ȑ˪#K�10�KͼśͰ07ͻIshizaki et al.
20156öȺ−ēơ�n{�^˺ͦOɕ�ͻöȺOˋͻƎͻ¿ʴ6ůƦ4-�Ϳ
ɊƜ6Ǎ²ɣʟBĝN%�I3KE64ńǵ!)ͼ 
E!Eͻ¿ʴ�ˋFƎ1Ğ"H�4ŦůƦ¶˷4Ɨ�ͻ²6ůƦ1ůƦŦ˗ɐOƎ

Ƶ!/ēơ16̫ĝ�ƎƵ LK60�L8Ĳ 2.1aͻIshizaki et al.20156ʡ
ȆOçɐ#KH�3ʡȆ�ƘILK7$0�Kͼ#3N+ͻůƦ6ɊƜ6ʟBĝN

%Oēơ1̫ĝ#K�17ͻͿůƦ6ɊƜ6ʟBĝN%ˋ−ƎͻƎ−¿ʴͻˋ−¿ʴ
Oēơ1̫ĝ#KHJEŗʶ�͗!��ͻ2 ůƦ6ɊƜ6ʟBĝN%ĞŃ6͉07ē
ơ16̫ĝŗʶ6İ͗ 4ŷ�3�1¦ȶ LKͼ�6ͻ¿ʴ�ɉÃ˿òůƦ1Ŧʉ

4ʡĝ#K1��ʸ�7ͻHommel (1998, 2004)6T��q|QT��p�1Ğȕ6
RTpR0�Kͼ 
�ǢͻKahneman et al.19926Y}fV]q|QT�ɒ˽0ɶ L)H�3¿
ʴ6Ɋò3ƒû�ͻˡˢ̱Ă�n{�^6H�3ͅǼɣ3˫Ƴ4��/Eʤʥ#K6

0�L8ͻ¿ʴ7ʢĝ˗̂6ƎƵ6Ļɥ13Jͻ˺ ͦ4͊Í#K�2��4͊NI$ͻ

ÄI�6Ǝ0ʢĝ˗̂4ɐLͻēơ1ʡ:-��1�ǐȶ LKͼ'�*1#L8ͻ

Y}fV]q|QT�ɒ˽4Ļ.�âůƦ¶˷0˷ǫ LKH�4ͻ�$L6ɊƜ6

ʟBĝN%EͻɊƜ�91A1AJ4ʢĝ L/ēơ1̫ĝ#K1ʸ�ILĲ 2.1bͻ
ůƦ6ɊƜ6ʟBĝN%Oēơ1̫ĝ#K�11ͻͿůƦ6ɊƜ6ʟBĝN%Oē

ơ1̫ĝ#K�16͉4ŗʶ6İ͗ 6ŷ7˟IL3�1¦ȶ LKͼ 
A)ͻ¿ʴ�ʢĝ˗̂6Ļɥ13KɊò3ƒûOŌ,/�K�ͻˀ4��Kêɒʠ

̔�ɞ3K)DͻˋFƎ17ɞ3JĈɌ0ēơ1̫ĝ#KęʾƦE�Kͼ�6Ľĝͻ

Ĳ 2.1c6H�4ˋ1Ǝ6ʟBĝN%7ůƦŦ1!/ēơ1̫ĝ#K�ͻ¿ʴ7Ĉ�6
ɋƮ0Ôò4ēơ1̫ĝ#K1ʸ�ILK¿ʴe�^�q�¶˷ͼ'6H�4ʸ�

K1ͻˋ1Ǝ6ʟBĝN%1ēơ6̫ĝHJEƎ1¿ʴ6ʟBĝN%1ēơ6̫ĝͻ

ˋ1¿ʴ6ʟBĝN%1ēơ6̫ĝͻ3 ůƦ6ɊƜ6ʟBĝN%1ēơ6̫ĝ6Ǣ�
ŗʶ�͗!�1¦ȶ LKͼ 
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Ç  2.1 ¤ŋƐœƐãtŃ\ÄfhpÂêtŵÄ�|�  
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2-1-2. ýĘ 

�&�
����ÕƍÁ½Ŏ�

ȜŻ3ˡüɱȜˡüOĢC0ȜŻ3ˋˢOǺ#K 18�28ȟ6 28ğ�śͰ4Đ
ý!)ͼśͰĐýʹ7âĨͻ̲ď4Ğȕ6śͰ4Đý!)�1�3�ͻśͰ6ɦɣO

ɯI3�,)ͼ3�ͻǿ˽Ǟ0ʝ°#KśͰ7#>/ͻʊȬňŗĲǶͯƩļ�pSR

ʔ4��Kɳʂ×ɒťȊOĖ�ͻǦǿƝɒŗº×ɒˠɽ1�ɚąźº×ɒˠɽ��

e�[Ŝ˨4Ɨ�ͻśͰĐýʹ=6Ćí3˷ǫ1Ƕ͛4HKĞƫ6×0˖NL)ͼ 

 

�&�
� ��ÕƍĥÎ�

śͰ7ͻŅ¤4HKƑ͞�ū3�H�4ʐǬǳŝæ0˖,)ͼa�{��kDELL 
ɸ˛ Precision 3901 22ĸ CRTpSg~�TTOTOKUɸ˛ CV921XOÈɕ
!ͻöȺ6ǒɶ7 MATLAB 1 Psychophysics ToolboxBrainard, 1997; Pelli, 1997; 
Kleiner, Brainard, Pelli, Ingling, Murray & Broussard, 20070õƙ!)ͼáü˚
ʴ1!/7ͻo�[�xn°ELECOM ɸ˛ TK−UFHBKOÈɕ!)ͼ�6o�
[�xn°7Ĳ 2.2 4ɶ#H�4ͻǳŝæ0E̴͉N$4[�Oǁ%KH�4ͻśͰ
0Èɕ#Kʯ�:-6[���I�ͽ[�ͻ�;[�ͻ�[�ͻ�΄[�

4e��ÖJͻ'6²6[�6×47Zw�O��/ǁ%3�H�4!/Èɕ!)ͼ

ʯ�:-6[�OÈɕ!)67ͻƕ̢#KöȺ6¿ʴůƦ1!/ɕ�)Ŷ1Ě1�

�ɊƜ4Ŧ!/öȺēơ̶ĝƦ26ĀȆOɠɔ %3�H�4#K)D0�KͼA)ͻ

��IͿɝɦ6[��;[�6 ŋ4ū!*�ëBOáLͻēơ[�6ǁ!í�

�!F#�3KH�4!)ͼ 

Ç  2.2 Õƍoħ<M¯¼řŋ  

                                            
 

2ΆöȺēơ̶ĝƦ6ĀȆ17ͻöȺ1ēơ0ɊƜ�̶ĝ#KĽĝ4ͻ̶ĝ!3�Ľĝ4ȣ>

/ēơ�!F#�3K�10�KͼÉ�8ͻĚÙ4öȺ�ǒɶ L)1�4Ŷ6�k�Oǁ#

Ľĝ4ȣ>/ͻĚÙ4öȺ�ǒɶ L)1�4Ě6�k�Oǁ#Ľĝ7ēơǯ͉�ɰ�3Kͼ 
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śͰɓĿ6ȓɜĲOĲ 2.34ɶ#ͼśͰĐýʹ7ͻCRTpSg~�T6Ȝ͛4ʴ�
L)ȏœ4ƃJͻͧ͛ĳŚĬä4̻ͣOĳŚ!/śͰO˖,)ͼ3�ͻˤţ͖̒7

114.5cm0�,)ͼ 

Ç  2.3 ÕƍĥÎtďĩÇ  

 
 


�&�
�!��·ĝ�

öȺ7ͻˋͻƎͻ¿ʴůƦ6ɊƜOʟBĝN%K�10ÅƵ!)΅ɾͩ6RTo�

0�KĲ 2.4ͼˋůƦ1!/7̍A)7ʪ̛Ƃ 5.7 cd/m2ͻƎůƦ1!/7�˥

ƎA)7ĭ˥Ǝ��H'6ň� �ˡ˥1!/ 1.4	ͻ¿ʴůƦ1!/7ə͛ ŋ
ƕ̢6ȭˡȾ� ŋ6ɦŘ13K�I˟/Ŷ4ǒɶ LKͻA)7Ě4ǒɶ L

K1��ɊƜOÈɕ!)ͼ�LI6ɊƜ7ͻĜůƦ6ˡˢ4��KĻǿɣ3ɊƜ1!

/ɕ�)ǿɳʂ07ͻ�Lµ͌6śͰ0EĞȕ4ˡˢ4��KĻǿɣ3ɊƜOɕ�

/�Kͼ¿ʴ4-�/7ͻĲƎ6 Ɲ�ə͛ ŋ�IŶA)7Ě4ˡ˥4!/ 3.7	
6͖̒1!)ͼ3�ͻRTo�ǒɶə͛6ʼǰ7͵ˋ̛Ƃ 0.0 cd/m20�,)ͼ 

 
Ç  2.4 Õƍ 1A oħ<MƕĴƌtij{�  
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�&�
�"��òŇB�

ǿśͰ07Ϳɾͩ6˺ͦO˖,)ͼA$ͻ΅ɾͩ6RTo�1-6ēơ[�6Ŧ

ơ͊ÍOŗʶ#K·ĝUÂê�z��pÓŌŨƋO˖�ͻț4öȺ−ēơ�n{�^
ŗʶ˺ͦ0ɕ�)RTo�OöȺ1#KğèßµŨƋO˖,)ͼ 
·ĝUÂê�z��pÓŌŨƋΆ;˯˖6ȯLOĲ 2.54ɶ#ͼA$ͻə͛ ŋ4
ȭˡȾ6B�ǒɶ LK}��]ə͛� 1000ms ˗ɶ Lͻ'6ƕͻ΅ɾͩ6RTo
��I��l�4̸8L);-6RTo��ǒɶ LKͼśͰĐýʹ47ͻRTo�

�ǒɶ LKø47ƞ$ȭˡȾ4ɦOĠ�ͻRTo��ǒɶ L)Iͻēơ1!/

-6[�6�+;-O3K>�Ǩ�Ȝɴ4ɇƺ6®ŷ!Ǉ0ǁ#H�4Ǉɶ!)ͼ�

6ēơ�Ȝ˦0�L8˯˖�ʞ¥!ͻț6˯˖4̭Cͼ�Ȝ˦6Ľĝ47ͻ400Hz6
}d�͜� 150msͲ,/ț6˯˖4̭CͼA)ͻēơ47õ͍ǯ͉�ˬŚ L/�Jͻ
õ͍ǯ͉æ4ēơ0�3�L8 900Hz6}d�͜� 150msͲJͻț6˯˖�őAKͼ
õ͍ǯ͉7ðǼˬŚ� 2000ms0ͻ'6ƕ 10˯˖�14'6 10˯˖6ŽĶȜʋɏ�
70ͷȌ�KĽĝ7 5%ʰDͻ70%Ǿȷ0�KĽĝ47 5%Ɔ8!)ͼ�6H�4õ͍
ǯ͉OȜʋɏ4ơ"/õƙ#K�14HJͻŗʶ�̭P*1�4",�J1ʸ�/Ȝ

˦4)2Jɭ��1O͋�ͻ0�K*�Ȃ·ēŨ6H�3ŀÿ<ÂêOŗʶ %KH

�4!)ͼ 

 
Ç  2.5 Õƍ 1A ·ĝ−Âê�z��pÓŌŨƋtòŇB  

 
RTo�1Ȝ˦[�6Ŧơ͊Í7ͻ΅-6RTo�OͿ-$-6^��~4N�ͻ

Ĝ^��~4Ŧ!/ēơ[�O;-$-ûJǊKH�4ˬŚ!)ͼIshizaki et al.
201543I�ͻĲ 2.6 6H�4^��~í�OŵŊ#K�14HJͻͿ-6ůƦ
6ɊƜOēơ1Ŧơ.�) 2 ůƦRTo�1ͻ3 -#>/6ůƦ6ɊƜOēơ1Ŧơ
.�) 3ůƦRTo�Oˬ�/�Kͼ 
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ͿůƦRTo�7ͻˋ1Ǝ�ēơ[�4Ŧơ.�IL)�ˋ−Ǝinq1ͻƎ1¿
ʴ�ēơ[�4Ŧơ.�IL)�Ǝ−¿ʴinq1ͻˋ1¿ʴ�ēơ[�4Ŧơ.�
IL)�ˋ−¿ʴinq6ɾͩ0�KͼĲ 2.67RTo�1Ȝ˦[�6Ŧơ͊Í6
�Éƕ̢6̨JͻśͰĐýʹ�14�6Ŧơ͊Í7ɞ3K)D�ÉOɶ#0�K

�ͻÉ�8ͻˋ−ƎRTo�inq0�L8ͻ̍��˥Ǝ3IŶ4ǒɶ L/EĚ4ǒ
ɶ L/E A [�Oǁ#6�Ȝ˦13Kͼ�Ǣͻ3 ůƦRTo�7ͻ-6ůƦ#>
/6ʟBĝN%Oʸư!3�L8Ȝ˦[�Oũ�ì#�1�0�3�ͼĲ 2.5 6É0
�L8ͻ̍�ĭ˥Ǝ�Ŷ4ǒɶ L)1�ͻA)7ʪ6�˥Ǝ�Ě4ǒɶ L)1�

4 D[�Oǁ%8Ȝ˦13Kͼ3�ͻAͻBͻCͻD[��'L(Láü˚ʴ0�Ko

Ç  2.6 ·ĝ -Âê�z��pÓŌŨƋtij{�pĕşn�tØêƁ©t�¨  
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�[�xn°626[�4ɨƍ#K�7��07īͦ1!3�ͼµ×6H�3Ǣȫ0ͻ

ĜRTo�inq4��/Ϳɾͩ6RTo�4Ŧ!/;-6ēơ[�OŦơ.�/�

Kͼ3�ͻĜRTo�inq426RTo�OûJǊK�FͻĜRTo�inq42

6ēơ[�OûJǊK�7śͰĐýʹ�14ń�/ZU�k�w��gO1,)ͼ 
µ×6H�3Ŧơ͊Į́J4ēơ[�Oǁ#�1�0�L8Ȝ˦43K�ͻśͰĐ

ýʹ47�¹sbtØêƁ©gúıhgͻ˯˖O̿5K 0ţŖŽŦdnÓŌ!

/EI,)ͼ 

 
ğèßµŨƋΆöȺ−ēơ�n{�^˺ͦ0ɕ�)öȺRTo�Oɕ�/ͻRTo

��ǆ-ɾͩ6ůƦ'L(L6ɊƜOƇò#KɊƜƇò˺ͦO˖,)ͼ�6˺ͦO

˖�ɦɣ7ͻöȺ−ēơ�n{�^ŗʶ˺ͦ0ɕ�)RTo�4-�/ͻˋͻƎͻ¿ʴ
6ɊƜ6Ƈò6Ȝɴ F̩ 4̴���K�˻>K)D0�Kͼ 
˺ͦ6Ǹð4ͻˋͻƎͻ¿ʴ6ůƦ6�+26ůƦ6ɊƜOƇò!ͻ26ɊƜ4

Ŧ!/26ēơ[�Oǁ#�Oͻ˷ǫə͛Oɕ�/Ǚɶ!)ͼÉ�8ͻˋůƦ6ɊƜ

Ƈò07ͻ̍ ˋ6RTo��ǒɶ L)IͿ-6[�öȺ−ēơ�n{�^ŗʶ˺ͦ
0ɕ�)o�[�xn°6�ͽ[�1�;[�6�+×Ù6[�Oǁ!ͻʪˋ

6RTo��ǒɶ L)I�Ù6[�Oǁ#1��H�4ēơ %)ͼ3�ͻ26Ɋ

Ɯ4Ŧ!/2+I6ēơ[�Oǁ#�1��ʟBĝN%7ͻśͰĐýʹ͉0ɞ3Jͻ

ZU�k�w��gO1,/�Kͼ 
;˯˖6ȯLOĲ 2.7 4ɶ#ͼA$ͻ ŋ4ȭˡȾ6B˗ɶ LK}��]ə͛�
ǒɶ LKͼ�61�ͻ˯˖OʳJ̡# 0�Ś6kT��^0[�Oǁ#H�4ŗ

ʶ!/!A��1O͋�)D4ͻ}��]ə͛6ǒɶǯ͉7 1.4, 1.5, 1.6s6 �I˯
˖�14��l�4ȨŚ!)ͼ}��]ə͛ǒɶƕ47ͻ΅ɾͩ6RTo��I��

l�4̸8L);-6RTo��ǒɶ LKͼśͰĐýʹ47ͻRTo��ǒɶ L

)Iͻ0�K*�Ǩ�Ȝɴ4ɊƜOƇò!ͻ̶î3ēơ[�Oǁ!/Įʋ#KH�˞

ȧ!)ͼ˶,)ēơ[�Oǁ!)Ľĝͻ400Hz 6}d�͜� 150ms ͲKͼȜ!�ē
ơ[�Oǁ!)ƕͻA)7˶,)ēơ4Ŧ#K}d�͜�ͲJʞN,)ƕ4öȺ�Ȱ

�ͻț6˯˖�őAKͼ 
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Ç  2.7 Õƍ 1A ğèßµŨƋtij{�pĕşn�tØêƁ©t�¨  

 
 


�&�
�#��|rj��

śͰpdT�O˗ 2.14ɶ#ͼ7"D4ͻöȺ−ēơ�n{�^ŗʶ˺ͦO˖�ͻ'
6ƕ4ɊƜƇò˺ͦO˖,)ͼ 

·ĝUÂê�z��pÓŌŨƋΆʮʶ1!/΅˯˖ĜRTo�4-� 1 ˯˖
˖,)ƕ4ͻŗʶ}�n]O 14}�n]˖,)ͼ'6ƕͻŗʶƕ6ēơǯ͉O˩ȶ#
K)D4ͻēơ4õ͍ǯ͉63�ogq}�n]OͿ}�n]˖,)ͼ3�ͻ;}�

n]7 80˯˖�I3K΅ɾͩ6RTo�� 10˯˖$-ǒɶ LKͼ�6 80˯˖
6ǒɶ͡ƀ7��l�0�Kͼ)*!ͻĞ"RTo�inqæ6Ϳ-6RTo��̫

ʥ!/ǒɶ L3�H�4õƙ L)ͼ�L7ͻǿśͰ6ŗʶ7˯˖̓˶4HJƵʅ

#KE6OŦ̂4!/�K)Dͻɞ3KͿ-6RTo�4Ŧ!/̫ʥ!/Ğ"[��

Ȝ˦4�)K�10ͻśͰĐýʹ4Ŧơ͊Í4͊#K̿˞3y�qO��K�1O̹

�K)D0�Kͼ3�ͻŗʶ}�n]4��Kõ͍ǯ͉7}�n]O̐�/̫ʥɣ4

ƼNLKÉ�8ͻʈ n}�n]6Ǹʞ˯˖06õ͍ǯ͉� 1470ms6Ľĝͻʈ nͺ
;}�n]7õ͍ǯ͉ 1470ms�I͈ő#Kͼ 

 
ğèßµŨƋΆˋͻƎͻ¿ʴ6ůƦ'L(L4-�/ͻʮʶ1!/΅˯˖ĜR

To�4-� 1˯˖˖,)ƕ4ͻǿ˯˖;}�n]˖,)ͼ;}�n]7 96˯˖�
I3K96˯˖47΅ɾͩ6RTo�� 12˯˖$-ǒɶ LKͼ�6 96˯˖6ǒ
ɶ͡ƀ7��l�0�Kͼ3�ͻɾͩ6ůƦ6ƇòO26H�3͡ɝ0˖��7ͻ

śͰĐýʹ͉0ɞ3JͻZU�k�w��gO1,)ͼ 
¹Ʊ6̾ʴ7ț61�J0�KͼöȺ−ēơ�n{�^ŗʶ˺ͦ6ŗʶ}�n]07
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ʈ΄}�n]ʞ¥ƕ4 15í͉6¹ƱOǉBͻʞ¥ƕ4í͉6¹ƱOˬ�)ͼ'6ƕͻ
ogq}�n]O˖�ͻʞ¥ƕ4í͉6¹ƱOˬ�)ͼ'6ƕͻɊƜƇò˺ͦO˖

,)ͼ 
Ř  2.1 Õƍ 1A tÕƍ|rj�  

 
 

2-1-3. Ņċ 
28 ğ6śͰĐýʹ6�+ͻ;ğ7öȺ−ēơ�n{�^ŗʶ˺ͦ6ŗʶ}�n]â
Ã4��KâRTo�6ŽĶēơǯ͉�âśͰĐýʹ6ŽĶÖ�IȖȸØŷ6Õµ

×͖L/�JͻâÃ6ēơÛĠ�Iň��ŅLK)DʡȆ�I͏Ņ!)ͼA)ͻǿ˽

Ǟ4��Kēơǯ͉7RTo��ǒɶ L/�Iēơ[�Oǁ#A06ǯ͉6�10ͻ

�6Ö7ŦǜńǓO˖3,)×0ŽĶO1,/�Kͼ 

 

�&�(����·ĝUÂê�z��pÓŌŨƋtÓŌtöĳ�

öȺ−ēơ�n{�^ŗʶ˺ͦ6ŗʶ}�n]�Iogq}�n]4��/6Ȝʋ
ɏ1ŗʶ}�n]6õ͍ǯ͉6ǐɼOĲ 2.8 4ɶ#ͼŗʶ}�n]4��KȜʋɏ6
ǐɼ4-�/ʢ˩ɣȐ˪O#K)D4ͻŗʶ}�n]6ðǼͻ ǼͻƕǼ4�)K

-6Ǽ͉4í�/ͻǼ͉�16ŽĶÖOȣ̚!)ðǼΆ;�}�n]ͻ ǼΆ

�10}�n]ͻƕǼΆ11�14}�n]ͼ�6ŗʶǼ͉�16ȜʋɏOĲ 2.94ɶ#ͼ 
A$ͻůƦRTo�1ͿůƦRTo�6͉4ŗʶ6İ͗ 6ŷ��K�Ȑ˪#K

)D4ͻůƦRTo�6Ȝʋɏ1ɾͩ6ͿůƦRTo�6ŽĶȜʋɏOȣ̚!)ͼ

Ȝʋɏ4-�/ͻRTo�Ȃ·ůƦRTo�1ͿůƦRTo�6Ϳȥȸ1ŗʶ

Ǽ͉ðǼͻ ǼͻƕǼ6ȥȸO˞į1#KśͰĐýʹæͿ˞į6íǚíȅO˖

,)ǿ˽Ǟ07�Lµ͌ͻíǚíȅ4��/MauchlyȐŚ0ɑ͛Ʀ�¶Ś0�3�
,)Ľĝ47ͻGreenhouse−Geisserȫ4HJ˅ɗƂOÒȜ!/ȐŚ#Kͼ'6ʡȆͻ
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RTo�Ȃ·6¢ĀȆF(1, 26) = 100.15, p < .001, partial �2 = .791ŗʶǼ͉6
¢ĀȆF(1.48, 38.5) = 27.65, p < .001, partial �2 = .52�ã4Ǻƫ0�Jͻ'L
I6¬©ÅɕEǺƫ0�,)F(2, 52) = 3.32, p < .05, partial �2 = .11ͼ¬©Åɕ
�Ǻƫ0�,)60�¿ȐŚO˖,)1�Mͻ-6ŗʶǼ͉6â/4��/ͻRT

o�Ȃ·6Ĉʘ¢ĀȆ�Ǻƫ0�,)ðǼΆF(1, 26) = 36.57, p < .001, partial �2 
= .58,  ǼΆF(1, 26) = 94.57, p < .001, partial �2 = .78, ƕǼΆF(1, 26) = 71.50, p 
< .001, partial �2 = .73ͼ-AJͻâǼ͉0ůƦRTo�6Ȝʋɏ7ͿůƦRTo
�HJEÀ�,)1˨�KͼA)ͻͿůƦRTo�1ůƦRTo�6�Ǣ4��/ͻ

ŗʶǼ͉6Ĉʘ¢ĀȆ�Ǻƫ0�,)ͿůƦRTo�ΆF(2, 25) = 32.69, p < .001, 
partial �2 = .72, ůƦRTo�ΆF(2, 25) = 10.32, p < .01, partial �2 =. 45ͼ'
�0ͻͿůƦRTo�4��/ Bonferroniȫ4HKŗʶǼ͉6ņ̿ȣ̚O˖�1ǿ
˽Ǟ07�Lµ͌E BonferroniȫOɕ�KͻðǼ1 Ǽ6͉p < .001, d = 1.99ͻ
ðǼ1ƕǼ6͉p < .001, d = 1.724Ǻƫŷ�˟IL)�ͻ Ǽ1ƕǼ6͉47Ǻ
ƫŷ7˟IL3�,)p = .10, d = 0.67ͼ-AJͻͿůƦRTo�6Ȝʋɏ7ðǼ
HJ ǼͻƕǼ7Ǻƫ4ͱ��ͻ Ǽ1ƕǼ6͉07ńNI3��1�N�Kͼ3 ů
ƦRTo�4��/ŗʶǼ͉6ņ̿ȣ̚O˖,)1�Mͻâ/6ŗʶǼ͉6͉4Ǻƫ

ŷ�˟IL)ðǼ1 Ǽ6͉Άp < .01, d = 1.079, ðǼ1ƕǼ6͉Άp < .05, d = 0.68, 
 Ǽ1ƕǼ6͉Άp < .05, d = 0.53ͼ-AJͻůƦRTo�6Ȝʋɏ7ðǼHJ 
Ǽ0Ǻƫ4ͱ�3K�ͻ Ǽ�IƕǼ0Ȝʋɏ7Ǻƫ4��,)�1�N�Kͼ 
ț4ͻͿůƦRTo�͉6ŗʶ6İ͗ 6ŷOȐ˪#K)D4ͻˋ−ƎinqͻƎ−
¿ʴinq�H:ˋ−¿ʴinq6ȜʋɏOȣ̚!)ͼȜʋɏ4-�/ͻRTo�in
qˋ−ƎinqͻƎ−¿ʴinqͻˋ−¿ʴinq6ȥȸ1ŗʶǼ͉ðǼͻ 
ǼͻƕǼ6ȥȸO˞į1#KśͰĐýʹæͿ˞į6íǚíȅO˖,)1�MͻR

To�inq6¢ĀȆF(2, 52) = 4.73, p < .05, partial �2 = .151ŗʶǼ͉6¢Ā
ȆF(1.52, 39.61) = 40.51, p < .001, partial �2 = .61�ã4Ǻƫ0�,)�ͻ'L
I6¬©Åɕ7Ǻƫ073�,)F(2.35, 61.1) = 0.52, p = .10, partial �2 = .02ͼ
RTo�inq4-�/ņ̿ȣ̚O˖�1ͻˋ−Ǝinq1Ǝ−¿ʴinq16͉4Ǻ
ƫŷ�˟ILp < .05, d = 0.89ͻˋ−Ǝinq1ˋ−¿ʴinq6͉47ǺƫÛĠ�
˟IL)�p < .06, d = 0.79ͻƎ−¿ʴinq1ˋ−¿ʴinq6͉47Ǻƫŷ73
�,)p = 1.0, d = 0.08ͼ�6�1�IͻƎ−¿ʴinq1ˋ−¿ʴinq7ˋ−Ǝi
nqHJEȜʋɏ�À��1�N�KͼA)ͻŗʶǼ͉4-�/6ņ̿ȣ̚7ø̢6

ͿůƦRTo�6Ȝʋɏ4-�/6ʢ˩ɣȐŚʡȆ6̨J0�Kͼ 
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Ç  2.9 Õƍ 1A ·ĝ−Âê�z��pÓŌŨƋtÓŌ��zotĈƀµĕĻĢ  

Ç  2.8 Õƍ 1A ·ĝ−Âê�z��pÓŌŨƋt  

ÓŌ��zop{u}��zos?adĕĻĢtöĳ  
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�&�(� ��·ĝUÂê�z��pÓŌŨƋt{u}��zos?adĕĻĢ�

öȺ−ēơ�n{�^ŗʶ˺ͦ6ogq}�n]4��KȜʋɏ(Ĳ 2.8)4͊!/Ȑ
˪#KͼA$ͻogq}�n]4��KůƦRTo�1ͿůƦRTo�6͉6Ȝʋ

ɏ6ŷ4-�/Ȑ˪#K)D4ͻogq}�n];�Ϳ}�n]6Ȝʋɏ4-�/ͻ

ůƦRTo�1ɾͩ6ͿůƦRTo�6ŽĶÖOȣ̚!)ͼȜʋɏ4-�/ͻR

To�Ȃ·Ϳȥȸ6͉0ʳJ̡!6�K t ȐŚO˖,)1�Mͻ'6ŷ7Ǻƫ0
�Jt(26) = 2.70, p < .05, d = 0.49ͻůƦRTo�7ͿůƦRTo�HJEogq
}�n]4��KȜʋɏ�À��1�N�Kͼ 
ț4ͻogq}�n]4��Kɾͩ6ͿůƦRTo�inq͉6Ȝʋɏ6ŷOȐ

˪#K)D4ͻˋ−ƎinqͻƎ−¿ʴinq�H:ˋ−¿ʴinq6ogq}�n]
;�Ϳ}�n]6ŽĶȜʋɏOȣ̚!)ͼȜʋɏ4-�/ͻRTo�inqȥȸ

O˞į1#KśͰĐýʹæ;˞į6íǚíȅO˖,)1�Mͻ¢ĀȆ7Ǻƫ073�

F(2, 52) = 0.79, p = .46, partial �2 = .03ͻogq}�n]07ͿůƦRTo�6
RTo�inq͉0Ȝʋɏ4ŷ�3��1�N�Kͼ 

 

�&�(�!��·ĝUÂê�z��pÓŌŨƋt{u}��zos?adÂêĂƀ�

öȺ−ēơ�n{�^ŗʶ˺ͦ6ogq}�n]6Ȝʋ˯˖6ŽĶēơǯ͉OĲ
2.104ɶ#ͼ3�ͻ�6Ö6Ȗȸ˶ŷO^�|6W��w�4ɶ#ͼA$ͻůƦR
To�1ͿůƦRTo�6͉6Ȝʋ˯˖6ēơǯ͉6ŷ4-�/Ȑ˪#K)D4ͻ

ůƦRTo�6ēơǯ͉1ɾͩ6ͿůƦRTo�6ŽĶēơǯ͉Oȣ̚!)ͼēơ

ǯ͉4-�/ͻRTo�Ȃ·Ϳȥȸ6͉0ʳJ̡!6�K tȐŚO˖,)1�Mͻ
'6ŷ7Ǻƫ0�,)t(26) = 4.95, p < .001, d = 0.69ͼ�6�1�IͻůƦRT
o�7ͿůƦRTo�HJEēơǯ͉�ͅ�1���1�N�Kͼ 
ț4ͻɾͩ6ͿůƦRTo�͉6Ȝʋ˯˖6ēơǯ͉6ŷOȐ˪#K)D4ͻ̀ −
ƎinqͻƎ−¿ʴinq�H:ˋ−¿ʴinq6ēơǯ͉Oȣ̚!)ͼēơǯ͉4-
�/ͻRTo�inqȥȸO˞į1#KśͰĐýʹæ;˞į6íǚíȅO˖,

)1�Mͻ¢ĀȆ7Ǻƫ073�F(2, 52) = 1.38, p = .26, partial �2 = .05ͻͿů
ƦRTo�6RTo�inq͉0ēơǯ͉4ŷ73��1�N�Kͼ 
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Ç  2.10 Õƍ 1A ·ĝ−Âê�z��pÓŌŨƋt{u}��zotÛÊÂêĂƀ  

 
 


�&�(�"��ğèßµŨƋtĕĻĢpÂêĂƀ�

öȺ−ēơ�n{�^ŗʶ˺ͦ0ɕ�)RTo�4-�/ͻˋͻƎͻ¿ʴ6ĜůƦ6
Ƈò6Ȝɴ FƇòǯ͉O˻>)ͼ 
ɊƜƇò˺ͦ6ēơǯ͉1ȜʋɏOĲ 2.11 4ɶ#ͼĲ 2.11 6^�|6W��w�
7Ȗȸ˶ŷOɶ#ͼA$ͻůƦ6Ƈò6Ȝɴ Oȣ̚#K)D4ͻȜʋɏ4-�/

ůƦO˞į1#KśͰĐýʹæ;˞įȥȸ6íǚíȅO˖,)ͼ'6ʡȆͻ¢ĀȆ

7Ǻƫ073�,)F(1, 26) = 1.01, p = .33, partial �2 = .04ͼ 
ț4ͻůƦ6Ƈò4��Kǯ͉Oȣ̚#K)D4ͻēơǯ͉4-�/ůƦO˞į

1#KśͰĐýʹæ;˞įȥȸ6íǚíȅO˖,)ͼ'6ʡȆͻ¢ĀȆ�Ǻƫ0�

JF(1.51, 39.29) = 33.48, p < .001, partial �2 = .56ͻ¿ʴůƦ1ˋůƦFƎůƦ
16͉4'L(LǺƫ3ŷ��,)¿ʴ1 Ά̀p < .001, d = 1.03, ¿ʴ1ƎΆp < .001, 
d = 1.32ͼ�6�1�Iͻ�6śͰ0ɕ�)öȺ4͊!/¿ʴůƦ7ˋůƦFƎůƦ
4ȣ>/ɊƜƇòɯˢǯ͉�ɰ�,)�1�N�Kͼ 
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Ç  2.11 Õƍ 1A ğèßµŨƋtĕĻĢpÂêĂƀ  

 
 

2-1-4. ō× 
A$ͻöȺ−ēơ�n{�^ŗʶ˺ͦ6ʡȆ4-�/ʸţ#KͼͿůƦRTo�1
ůƦRTo�4��Kŗʶ}�n]4��KȜʋɏ6ǐɼ4-�/ͻͿůƦRTo�

4��/ŗʶðǼ1 Ǽ6͉1ðǼ1ƕǼ6͉4Ǻƫŷ�˟ILͻůƦRTo�4

��/â/6ŗʶǼ͉6͉4Ǻƫŷ�˟IL)ͼŗʶðǼHJE ǼͻƕǼ6Ǣ�Ȝ

ʋɏ�ͱ�,)�1�Iͻ26RTo�inq4��/Eŗʶ�3 L)1˨�Kͼ

)*!ͻ3ůƦRTo�07ͻ ǼHJEƕǼ6Ǣ�Ȝʋɏ�À�!)ͼ�6ɒɗ7ͻ
ƕǼ7âRTo�0ŗʶ�̭P*ʡȆ1!/õ͍ǯ͉�ēơęʾ3ǯ͉�J�JA0

ɰʰ L)�14HK1ʸ�ILͻɊ4'6Ƒ͞�ůƦRTo�6Ȝʋɏ4ͨ˒4

˗L))D1ʸ�ILKͼ!�!ͻēơ6õ͍ǯ͉O3�!)ogq}�n]06Ȝ

ʋɏ�ͻůƦRTo�4��/E 90ͷ4̳!/�K�1OBK1ͻůƦRTo�
4��/ŗʶ�Ćí4˖NL3�,)1��˭073�1ʸ�ILKͼ!)�,/ͻ

Ǹʞɣ47ůƦRTo�4��/Eˋ1Ǝ1¿ʴ6ʟBĝN%1ēơ6�n{�^

�ŗʶ L)1ʸ�ILKͼ 
'!/ͻŗʶ}�n]âÃǪ!/ůƦRTo�6Ȝʋɏ�ͿůƦRTo�6Ž

ĶȜʋɏ4ȣ>/Ǻƫ4À��1�IͻůƦRTo�7ͿůƦRTo�HJEŗʶ
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�İ͗0�K1ʸ�ILKͼA)ͻogq}�n]4��Kēơǯ͉4-�/7Ϳů

ƦRTo�4ȣ>/ůƦRTo�6Ǣ�ͅ�ͻŗʶ�Ćí4˖NL)ƕEůƦR

To�7ēơ1ʡ:-�64HJǯ͉O˞#K�1�N�Kͼ�LI6�17ͻÔ�

6ɊƜ�ēơ4̫͊#K�ġ�4͊NI$ͻâ/6ɊƜO�-6ʢĝ˗ɐ4A1D/

˗ɐ!ͻ;Ĉ¿0ēơ1̫ĝ#K1��âůƦ¶˷07�A�˷ǫ�-�3�ͼ3&

3IͻâůƦ¶˷4Ļ.�1ͻͿůƦRTo�EůƦRTo�EͻĞȕ4ˋͻƎͻ

¿ʴ6-6ɊƜ�ʢĝ L);Ô6˗̂1ēơ6̫ĝ�ƎƵ LK1ʸ�ILK)

DͻRTo�Ȃ·͉0ŗʶ6İ͗ Fēơǯ͉4̴�7˟IL3�1ʸ�ILK�I

0�Kͼ�ǢͻMorita et al.2010F Hommel1998, 2004�ǒȍ#KH�3ͻ
ͿɊƜ�ʡĝ!)ůƦŦ�ʡĝ˗ɐ6ĻɵO3!ͻ'LIOtnq��]0-3�*

íǚɣ3˗ɐ1!/ʢĝ�˗ɐ LͻɊȠ3Ľĝ�3JͅǼ4N),/ʠͰ L)

Ľĝ32O͏�ͻÔµ×6ɊƜO91A1D4!)ʢĝ˗ɐ7ÅIL3�1��

¶˷4Ɨ�1˷ǫęʾ0�Kͼ-AJͻͿɊƜ�IȜ˦[��ɊŚ LKͿůƦRT

o�7ůƦŦ;-1ēơ6̫ĝ1!/ŗʶ LK64Ŧ!ͻɊƜ6ʟBĝN%0Ȝ

˦[��ɊŚ LKůƦRTo�7ͻ˜ǜ6ůƦŦ1ēơ6̫ĝ1!/ŗʶ LK

)Dŗʶ�HJİ͗0ͻēơ4ǯ͉O˞#K1˷ǫ0�Kͼ 
A)ͻŗʶ}�n]4��Kɾͩ6ͿůƦRTo�6ȜʋɏOȣ̚#K1ͻƎ−
¿ʴinqFˋ−¿ʴinq7ˋ−ƎinqHJEȜʋɏ�À��1�Iͻŗʶ�͗!
�1ʸ�ILKͼ�6�1�IͻɉÃ˿òůƦĞŃ6ˋ1Ǝ6ʟBĝN%HJEͻʟ

BĝN%4¿ʴ�ĢALKˋ1¿ʴ�K�7Ǝ1¿ʴ6ʟBĝN%6Ǣ�ēơ16�

n{�^ŗʶ�İ͗0�K�1�ɶĩ LKͼ)*!ͻogq}�n]06ȜʋɏF

ēơ4˞#Kǯ͉47ͻ-6ͿůƦRTo�͉0ŷ�3�,)ͼ�6�1�Iͻ¿

ʴOĢC 2 ůƦ6ʟBĝN%1ēơ16�n{�^ŗʶ7͗!��ͻ�ǧ�KɽƂA
0ŗʶ�3 LL8ͻˋ1Ǝ6ʟBĝN%1ĞɽƂ6ǯ͉0ēơ0�K1˨�Kͼ 
ț4ͻɊƜƇò˺ͦ6ʡȆ4-�/ʸţ#KͼöȺ−ēơ�n{�^ŗʶ˺ͦ4��
/ͻͿůƦRTo�inq07Ǝ−¿ʴinqFˋ−¿ʴinq7ˋ−ƎinqHJŗ
ʶ�͗!�,)ͼ�6ʡȆ7ͻůƦ6ʟBĝN%4¿ʴ�ĢALKĽĝ47ͻˋFƎ

HJE¿ʴ6Ƈòɯˢ4ǯ͉���KͻE!�7Ƈò�!4��)D4ͻ²6ů

Ʀ1ʡĝ!4���n{�^Oŗʶ#K6�İ͗43,)1˷ǫ0�K�E!L3�ͼ

'�0ͻ�6ęʾƦOȐˮ#K)D4ͻĜůƦ6ɊƜƇò6Ȝɴ 1ēơǯ͉Oȣ̚

!)ͼ'6ʡȆͻȜʋɏ4-�/7ůƦ͉0Ǻƫ3ŷ7˟IL3�,)ͼ!�!ͻē

ơǯ͉4-�/7ͻˋFƎ4ȣ>/¿ʴ6Ƈòēơǯ͉�ɰ��1�N�,)ͼ�6
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�1�Iͻ¿ʴ6Ƈòǯ͉�̯��14HJͻöȺ−ēơ�n{�^ŗʶ4��/ˋ1
Ǝ6ʟBĝN%HJEͻˋ1¿ʴ6ʟBĝN%FƎ1¿ʴ6ʟBĝN%Oēơ4�n

{�^#K�1�İ͗43K1��˷ǫ7ƵJʅ)3��1�N�Kͼ)*!ͻ¿ʴ

1ˋFƎ6ɊƜ6ɯˢǯ͉�ǑN3�)D4ͻ¿ʴ�²6ůƦ1ʡĝ!4���n{

�^Oŗʶ#K6�İ͗43,)1˷ǫ0�KęʾƦEʸ�ILKͼ 

 
 

2-1-5. xp^ 
śͰ 1A 07ͻˋͻƎͻ¿ʴ6 3 ůƦ6ʟBĝN%1ēơ6�n{�^͊Í�26
H�3˗ɐ0˫Ƴ LK�4-�/Ȑ˪!)ͼäÃɣ47ͻ2 ůƦ6ɊƜ6ʟBĝN
%1ēơ6�n{�^1 3 ůƦ6ɊƜ6ʟBĝN%1ēơ6�n{�^6ŗʶ6İ͗
 4̴���K6�ͻA)ͻɉÃ˿òůƦĞŃ6ʟBĝN%0�Kˋ1Ǝ6ʟBĝN

%1ēơ6�n{�^1ͻ¿ʴůƦ1ɉÃ˿òůƦ6ʟBĝN%¿ʴ1Ǝͻ¿ʴ1

ˋ6ʟBĝN%1ēơ6�n{�^6ŗʶ6İ͗ 4̴���K6�4-�/˻>ͻ

ŦůƦ¶˷1âůƦ¶˷OȐˮ!)ͼȐ˪Ǣȫ1!/ͻöȺ−ēơ�n{�^˺ͦOɕ
�ͻēơ1̫͊#KˡˢɊƜ6ǜFʟBĝN%Oń�/Ȝʋɏ6ǐɼFēơǯ͉Oȣ

̚!)ͼ 
'6ʡȆͻA$ͻͿɊƜ4Ļ.�ēơ�ɊŚ LKͿůƦRTo�4ȣ>/ͻɊ

Ɯ4Ļ.�ēơ�ɊŚ LKůƦRTo�4Ŧ#Kēơ6ŗʶ�İ͗0ēơǯ͉E

ͅ��1�N�,)ͼ�LI7 Ishizaki et al.20156ʡȆ1Ğȕ6ʡȆ0�Jͻ
ͿɊƜ$-6ʡĝŦůƦŦ˗ɐOĈ¿1#KíǚĸʡĝǢƈ6�p��¿ʴůƦ

OĢD/Ƶʅ#K�1�ɶ L)ͼ)*!ͻ̀ 1Ǝ�I3KͿůƦRTo�4ȣ>/ͻ

¿ʴOĢCͿůƦRTo�6öȺ−ēơ�n{�^ŗʶ6̭˖�̯�,)ͼ�ǢͻɊƜ
Ƈò˺ͦ6ʡȆ�Iͻ¿ʴ6ɊƜ7ˋFƎ6ɊƜHJEƇòēơǯ͉�ͅ�1���

173�ͻC!MǨ�Ƈò LK�1�N�,)ͼ�6�17ͻ¿ʴ�ˋFƎHJE

ɯˢǯ͉�̯LK�14HJͻ¿ʴOĢCͿůƦ6ʟBĝN%1ēơ6�n{�^ŗ

ʶ�İ͗43KN�073��1Oɶ#ͼ)*!ͻ¿ʴ1²6ůƦ6ɯˢ4��Kǯ

͉�Ǒ,/�3�)D4ͻůƦ͉6ʡĝFēơ16�n{�^ŗʶ�İ͗43Kęʾ

ƦEʸ�ILKͼµ×6H�3ʡȆ7ͻĲ 2.1c6¿ʴe�^�q�¶˷6H�4ͻö
Ⱥ−ēơ̫ĝ6ƎƵ̲ɽ4��/ˋ1Ǝ4ȣ>/¿ʴ6Ƽ��ÄI�6Ⱦ0ɞ3Kę
ʾƦOɶĩ#Kͼ!�!ͻ'L�ˀæ6Ʃļêɒʠ̔6̴�Oēǭ#K6�ͻ�K�

7öȺ−ēơ�n{�^6ŗʶ4��/öȺ6¿ʴ4�AJȭƫ�Ġ�IL3�ͻA)
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7¿ʴ6Ąò�ǫɴ4˗ɐ L4��1�,)¿ʴůƦɊǺ6Ʀ̌Oɶĩ#K6�ͻ

'L1E²6ɒɗ��K6�1���14-�/7ͻǿśͰ6ʡȆ�I7ǫI�07

3�ͼ)*!ͻŗʶƕogq}�n]6ˋ1Ǝ6ʟBĝN%4Ŧ#Kēơ1ͻˋ

1¿ʴFƎ1¿ʴ6ʟBĝN%4Ŧ#Kēơ6͉47ͻȜʋɏFēơǯ͉4Ǻƫ3ŷ

�ɀ�,)ͼ'6)Dͻˋ1Ǝ6ʟBĝN%1ēơ6�n{�^1ͻˋ1¿ʴ�K�

7Ǝ1¿ʴ6ʟBĝN%1ēơ6�n{�^�ɞ3K�Zsh�0Ü�/�K1��

ˮǄ7ƘIL3�,)ͼ   
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2-2. Õƍ 1BƖ¤ŋƐ¾BƐœ@brd·ĝpÂêt�z��pÓŌ 
 

2-2-1. ĭī 
śͰ 1A 07ͻɉÃ˿òůƦĞŃ6ˋ1Ǝ6ʟBĝN%1ēơ6�n{�^1ͻ¿
ʴ1ɉÃ˿òůƦ6ʟBĝN%1ēơ6�n{�^�ɞ3K�Zsh�0Ü�1��

ˮǄ7ƘIL3�,)�ͻ̫ĝ6ƎƵ̲ɽ4��/ÄI�6̴���K�1�ɶĩ 

L)ͼ 
'�0ͻśͰ 1B 07ͻͿůƦ6ʟBĝN%1ēơ6�n{�^ŗʶ6İ͗ �ͻ
'LI6ůƦ�ˀ4��KͿ-6êɒʠ̔6�Ǣ0êɒ LK�ͻ'L(Lɞ3Kʠ

̔0êɒ LK�4Ëŕ#K�Ȑ˪#KͼȐ˪Ǣȫ1!/7ͻśͰ 1A 0ɕ�)öȺ
�ǆ-ɊƜͻˋɉÃ˿òůƦͻƎɉÃ˿òůƦͻ¿ʴǯʃ͉ɣůƦ6�+ͻ

ƎOĂ�4ń�K�14HJͻˀ6˂Ùʠ̔0êɒ LKɉÃ˿òůƦO;ɾͩͻʼ

Ùʠ̔0êɒ LKǯʃ͉ɣůƦOͿɾͩ1!ͻǯʃ͉ɣůƦĞŃ6ͿůƦ6ʟBĝ

N%1ēơ6öȺ−ēơ�n{�^ŗʶ4-�/˻>)ͼ 
E!Eͻˀ4��Kêɒʠ̔OA)�0ɊƜOʡĝ#K�14HJͻͿůƦ6ʟB

ĝN%1ēơ6öȺ−ēơ�n{�^ŗʶ6Ƶʅ�̯�3K60�L8ͻǯʃ͉ɣůƦ
ĞŃ6ͿůƦ6ʟBĝN%¿ʴ1Ă�1ēơ6�n{�^�ͻɉÃ˿òůƦ1ǯ

ʃ͉ɣůƦ�I3Kˋ1¿ʴFˋ1Ă�6ʟBĝN%1ēơ6�n{�^HJEŗʶ

�ŠǬ43K1¦ȶ LKͼ�6ĽĝͻĲ 2.12a 6H�4ͻ¿ʴ1Ă�6ʟBĝN%
7ůƦŦ1!/ēơ1̫ĝ#K�ͻˋ7¿ʴFĂ�17ʡĝ%$4ēơ1̫ĝ#K1

ʸ�ILKͼ�Ǣͻˀ4��Kêɒʠ̔OA)�0ɊƜOʡĝ#Kƞ˞Ʀ�3�Ϳů

Ʀ6ʟBĝN%0�K�10ͻƞ$öȺ−ēơ�n{�^6ŗʶ�ŠǬ43KN�07
3�3I8ͻǯʃ͉ɣůƦĞŃ6ͿůƦ6ʟBĝN%1ēơ6�n{�^4��/ŗ

ʶ�ŠǬ43I3�ęʾƦ��Kͼ�6ĽĝͻĲ 2.12b 6H�4ͻˋ1¿ʴ1Ă�7
©�4ʡĝ%$4ēơ1̫ĝ#K1ʸ�ILKͼ 
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Ç  2.12 ¤ŋƐ¾BƐœtŃ\ÄfhpÂêtŵÄ�|�  

 

 

2-2-2. ýĘ 

�
�
����ÕƍÁ½Ŏ�

ȜŻ3ˡüɱȜˡüOĢC0ȜŻ3ˋˢOǺ#K 18�24ȟ6 29ğ�śͰ4Đ
ý!)ͼśͰĐýʹ7âĨͻ�LA04Ğȕ6śͰ4Đý!)�1�3�ͻśͰ6ɦ

ɣOɯI3�,)ͼ  
 


�
�
� ��ÕƍĥÎƐòŇBƐ|rj��

śͰ 1A1Ğȕ0�Kͼ  

����������	�'��"����
������

�%�(!��)#��

�������$���&���&��� 
�
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�
�
�!��·ĝ�

öȺ13KRTo�7΅ɾͩ0�Jͻˋͻ¿ʴͻĂ�ůƦ6ɊƜOʟBĝN%K�

14HJÅƵ!)Ĳ 2.13ͼƎɋ7ͻň� ���H'ˡ˥4!/ 1.4	6ĭ˥Ǝ0
�,)ͼˋůƦ1¿ʴůƦ7śͰ 1A 0Èɕ!)ɊƜ1Ğ"E6OÈɕ!ͻĂ�ůƦ
7ŶĚ4Ă��×�4Ă��62+I�0�KͼĂ�6ɼĂʎı7ͻĲ 2.144ɶ#̨
JͻRTo�6ðǼǒɶ¿ʴ6 ƝȾ�IķɧE!�7ȥŽǢĠ4ˡ˥4!/ 2.2	6
ʎı1!)ͼ3�ͻ60fps 6|�����q0;|����)J��H'ˡ˥4!/
0.032	$-Ă�ɼĂ̩ƂΆˡ˥ 1.89	/ɻͻRTo�6ǒɶǯ͉ ʤʥ!/Ă�ʥ
�KͼRTo�ǒɶə͛6ʼǰˋ7śͰ 1A1Ğȕ6͵0�Kͼ 
RTo�1Ȝ˦[�6Ŧơ͊Í6�ÉOĲ 2.154ɶ#ͼ 

 
Ç  2.13 Õƍ 1B oħ<MƕĴƌtij{�  
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Ç  2.14 Õƍ 1B oħ<M¾Bğè  

 
 

 
Ç  2.15 Õƍ 1B ·ĝ−Âê�z��pÓŌŨƋt  

ij{�pĕşn�tØêƁ©t�¨  
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2-2-3. Ņċ 
29 ğ6śͰĐýʹ6�+ͻğ7öȺ−ēơ�n{�^ŗʶ˺ͦ6ogq}�n]
06âRTo�6ŽĶȜʋɏ� 65ͷO�Į,/�Jͻŗʶ�Ćí40�/�3�1ñ
Ǡ LK)DʡȆ�I͏Ņ!)ͼ3�ͻ�6ğ7ͻśͰƕ6R�_�q4��/â

/6RTo�1Ȝ˦[�6Ŧơ�N�I3�,)1Įʋ!)ͼ 

 

�
�(����·ĝUÂê�z��pÓŌŨƋtÓŌtöĳ�

öȺ−ēơ�n{�^ŗʶ˺ͦ6ŗʶ}�n]�Iogq}�n]4��/6Ȝʋ
ɏ1ŗʶ}�n]6õ͍ǯ͉6ǐɼOĲ 2.164ɶ#ͼśͰ 1A1Ğ"H�4ͻŗʶ}
�n]4��KȜʋɏ6ǐɼ4-�/ʢ˩ɣȐ˪O#K)D4ͻŗʶ}�n]6;�

}�n]OðǼͻ�10 }�n]O Ǽͻ11�14 }�n]OƕǼ1!ͻǼ͉�1
6ŽĶÖOȣ̚!)Ĳ 2.17ͼ  
śͰ 1A1Ğȕ6Ǣȫ0ͻA$ͻ3ůƦRTo�1 2ůƦRTo�6ŗʶ6İ͗ 4
ŷ��K�Ȑ˪#KͼȜʋɏ4-�/ͻRTo�Ȃ·ůƦRTo�1ͿůƦRT

o�6ŽĶÖ6Ϳȥȸ1ŗʶǼ͉ðǼͻ ǼͻƕǼ6ȥȸO˞į1#KśͰ

ĐýʹæͿ˞į6íǚíȅO˖,)1�MͻRTo�Ȃ·6¢ĀȆF(1, 25) = 26.22, 
p < .001, partial �2 = .511ŗʶǼ͉6¢ĀȆF(2, 50) = 29.48, p < .001, partial �
2 = .54�ã4Ǻƫ0�Jͻ'LI6¬©ÅɕEǺƫ0�,)F(1.32, 33.01) = 5.07, 
p < .05, partial �2 = .17ͼ¬©Åɕ�Ǻƫ0�,)60�¿ȐŚO˖,)1�Mͻ
-6ŗʶǼ͉6â/4��/ͻRTo�Ȃ·6Ĉʘ¢ĀȆ�Ǻƫ0�,)ðǼΆ

F(1, 25) = 7.05, p < .05, partial �2 = .22,  ǼΆF(1, 25) = 19.80, p < .001, partial �
2 = .44, ƕǼΆF(1, 25) = 46.68, p < .001, partial �2 = .65ͼ-AJͻâǼ͉0ů
ƦRTo�6Ȝʋɏ7ͿůƦRTo�HJEÀ�,)1˨�KͼA)ͻͿůƦRTo

�1ůƦRTo�6�Ǣ4��/ͻŗʶǼ͉6Ĉʘ¢ĀȆ�Ǻƫ0�,)ͿůƦ

RTo�ΆF(2, 24) = 47.32, p < .001, partial �2 = .80, ůƦRTo�ΆF(2, 24) = 
6.35, p < .01, partial �2 =. 35ͼ'�0ͻͿůƦRTo�4��KŗʶǼ͉6ņ̿ȣ
̚O˖�1ͻðǼ1 Ǽ6 ͉p < .001, d = 1.56ͻðǼ1ƕǼ6 ͉p < .001, d = 1.90
4Ǻƫŷ�˟IL)�ͻ Ǽ1ƕǼ6͉47Ǻƫŷ7˟IL3�,)p = 1.0 , d = 
0.14ͼ3ůƦRTo�4��/ŗʶǼ͉6ņ̿ȣ̚O˖,)1�MͻĞ"H�4 Ǽ
1ƕǼ6͉µŅ6�R͉4Ǻƫŷ�˟IL)ðǼ1 Ǽ6͉Άp < .01, d = 0.96, ð
Ǽ1ƕǼ6͉Άp < .05, d = 0.77,  Ǽ1ƕǼ6͉Άp = .22, d = 0.31ͼ-AJͻͿů
ƦRTo�EůƦRTo�EȜʋɏ7ðǼ�I Ǽ4��/ͱ�3K�ͻ Ǽ�I
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ƕǼ4��/7Ǻƫ3ŷ�3�,)ͼ 
ț4ͻɾͩ6ͿůƦRTo�͉6ŗʶ6İ͗ 6ŷOȐ˪#KͼȜʋɏ4-�/ͻ

RTo�inq¿ʴ−Ă�inqͻˋ−¿ʴinqͻˋ−Ă�inq6ȥȸ1ŗ
ʶǼ͉ðǼͻ ǼͻƕǼ6ȥȸO˞į1#KśͰĐýʹæͿ˞į6íǚíȅO

˖,)1�MͻŗʶǼ͉6¢ĀȆF(2, 50) = 51.55, p < .001, partial �2 = .67�Ǻ
ƫ0�,)�ͻRTo�inq6¢ĀȆF(2, 50) = 1.58, p = .22 , partial �2 = .06
1¬©Åɕ7Ǻƫ073�,)F(2.88, 72.06) = 0.36, p = .77, partial �2 = .014ͼ
3�ͻŗʶǼ͉4-�/6ņ̿ȣ̚7ͻø̢6ͿůƦRTo�6Ȝʋɏ4-�/6ʢ

˩ɣȐŚʡȆ6̨J0�Kͼ 
 


�
�(� ��·ĝUÂê�z��pÓŌŨƋt{u}��zos?adĕĻĢ�

öȺ−ēơ�n{�^ŗʶ˺ͦ6ogq}�n]4��KȜʋɏ4͊!/Ȑ˪#Kͼ
A$ͻogq}�n]4��KůƦRTo�1ͿůƦRTo�͉6Ȝʋɏ6ŷ4-

�/Ȑ˪#Kͼogq}�n];�Ϳ}�n]6ŽĶȜʋɏ4-�/ͻRTo�Ȃ·

Ϳȥȸ6͉0ʳJ̡!6�K tȐŚO˖,)1�Mͻ'6ŷ7Ǻƫ0�Jt(25) = 
5.04, p < .001, d = 0.88ͻůƦRTo�7ͿůƦRTo�HJEogq}�n]4
��KȜʋɏ�À�1���1�N�Kͼ 
ț4ͻogq}�n]4��Kɾͩ6ͿůƦRTo�͉6Ȝʋɏ6ŷOȐ˪#Kͼ

ogq}�n];�Ϳ}�n]6ŽĶȜʋɏ4-�/ͻRTo�inqȥȸO

˞į1#KśͰĐýʹæ;˞į6íǚíȅO˖,)1�Mͻ¢ĀȆ7Ǻƫ073�

F(2, 50) = 0.28, p = .75, partial �2 = .01ͻogq}�n]0EͿůƦRTo�6
RTo�inq͉0Ȝʋɏ4ŷ�3��1�N�Kͼ 
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Ç  2.16 Õƍ 1B ·ĝ−Âê�z��pÓŌŨƋt  

ÓŌ��zop{u}��zos?adĕĻĢtöĳ  

 

 
Ç  2.17 Õƍ 1B ·ĝ−Âê�z��pÓŌŨƋtÓŌ��zotĈƀµĕĻĢ  
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�
�(�!��{u}��zos?adÂêĂƀ�

öȺ−ēơ�n{�^ŗʶ˺ͦ6ogq}�n]6Ȝʋ˯˖6ŽĶēơǯ͉OĲ
2.184ɶ#ͼ3�ͻ�6Ö6Ȗȸ˶ŷO^�|6W��w�4ɶ#ͼA$ͻůƦR
To�1ͿůƦRTo�͉6Ȝʋ˯˖6ēơǯ͉6ŷ4-�/Ȑ˪#Kͼēơǯ͉4

-�/ͻRTo�Ȃ·Ϳȥȸ6͉0ʳJ̡!6�K t ȐŚO˖,)1�Mͻ'6
ŷ7Ǻƫ0�,)t(25) = 4.37, p < .001, d = 0.58ͼ�6�1�IͻůƦRTo�
7ͿůƦRTo�HJEēơǯ͉�ͅ�1���1�N�Kͼ 
ț4ͻɾͩ6ͿůƦRTo�͉6Ȝʋ˯˖6ēơǯ͉6ŷOȐ˪#Kͼēơǯ͉

4-�/ͻRTo�inqȥȸO˞į1#KśͰĐýʹæ;˞į6íǚíȅO

˖,)1�Mͻ¢ĀȆ7Ǻƫ073�F(2,50) = 0.90, p = .41, partial �2 = .04ͻͿ
ůƦRTo�6RTo�inq͉0ēơǯ͉4ŷ�3��1�N�Kͼ 

 
Ç  2.18 Õƍ 1B ·ĝ−Âê�z��pÓŌŨƋt{u}��zotÛÊÂêĂƀ  

 
 


�
�(�"��ğèßµŨƋtĕĻĢpÂêĂƀ�

ˋͻ¿ʴͻĂ�6ɾͩ6ůƦ͉0ͻɊƜOƇòɯˢ#Kİ͗ Fēơǯ͉4

ŷ��K�O˻>)ͼ  
ɊƜƇò˺ͦ6ēơǯ͉1ȜʋɏOĲ 2.194ɶ#ͼ3�ͻ�6Ö6Ȗȸ˶ŷO^�
|6W��w�4ɶ#ͼA$ͻȜʋɏ4-�/ůƦO˞į1#KśͰĐýʹæ;˞į
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ȥȸ6íǚíȅO˖,)1�Mͻ¢ĀȆ�Ǻƫ0�JF(2, 50) = 5.78, p < .01, 
partial �2 = .19ͻņ̿ȣ̚O˖�1ͻĂ�ůƦ1ˋůƦF¿ʴůƦ6͉4Ǻƫŷ�
˟IL)Ă�1ˋΆp < .05, d = .48, Ă�1¿ʴΆp < .05, d = 0.59ͼ)*!ͻ�L
7ͻp�k6íǚ��3JŪ �,))D4ˋΆSD = 0.01, ¿ʴΆSD = 0.01, Ă�Ά
SD = 0.02ͻƛŪ3ŷ0EǺƫÛĠ�˟IL)1ʸ�ILͻ26ůƦE 98%µ×6ͱ
�Ȝʋɏ0�,))Dͻ�6ŷ7¯Į6̀˽×īͦ1#K?26ŷ073�1ʸ�Kͼ 
ț4ͻēơǯ͉4-�/ůƦO˞į1#KśͰĐýʹæ;˞įȥȸ6íǚíȅO

˖,)1�Mͻ¢ĀȆ�Ǻƫ0�JF(1.47, 36.68) = 66.13, p < .001, partial �2 

= .73ͻâ/6ůƦ͉4Ǻƫ3ŷ��,)ˋ1¿ʴΆp < .01, d = 0.64, ˋ1Ă�Άp 
< .001, d = 1.20, ¿ʴ1Ă�Άp < .001, d = 1.70ͼ�6�1�IͻĂ�ůƦ7ˋůƦ
F¿ʴůƦHJEɊƜƇòɯˢǯ͉�ͅ�ͻ¿ʴůƦ7ˋůƦHJEɊƜƇòɯ

ˢǯ͉�ɰ��1�N�Kͼ 

 
Ç  2.19 Õƍ 1B ğèßµŨƋtĕĻĢpÂêĂƀ  

 
 

2-2-4. ō× 
A$ͻöȺ−ēơ�n{�^ŗʶ˺ͦ6ʡȆ4-�/ʸţ#KͼͿůƦRTo�1
ůƦRTo�4��Kŗʶ}�n]4��KȜʋɏ6ǐɼ4-�/ͻŗʶðǼ1 Ǽ

6͉1ðǼ1ƕǼ6͉4Ǻƫŷ�˟IL)ͼŗʶðǼHJE ǼͻƕǼ6Ǣ�Ȝʋɏ
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�ͱ�,)�1�Iͻ26RTo�inq4��/Eŗʶ�3 L)1˨�Kͼ I

4ͻēơ6õ͍ǯ͉O3�!)ogq}�n]06ȜʋɏO˟K1ͻ26RTo�i

nq0E 90ͷ4̳!/�K)DͻǸʞɣ47#>/6RTo�4��/ˋ1¿ʴ1Ă
�6ʟBĝN%1ēơ6�n{�^�Ćí4ŗʶ L)1ʸ�ILKͼ 
'!/ͻŗʶ}�n]âÃǪ!/ůƦRTo�6Ȝʋɏ�ͿůƦRTo�6Ž

ĶȜʋɏ4ȣ>/Ǻƫ4À��1�IͻůƦRTo�7ͿůƦRTo�HJEŗʶ

�İ͗0�K1ʸ�ILKͼA)ͻogq}�n]4��Kēơǯ͉4-�/7Ϳů

ƦRTo�4ȣ>/ůƦRTo�6Ǣ�ͅ�ͻŗʶ�Ćí4˖NL)ƕ07ůƦ

RTo�7ēơ1ʡ:-�64HJǯ͉O˞#K�1�N�Kͼ�LI6ʡȆ7ͻś

Ͱ 1A 1Ğȕ6ʡȆ0�JͻˋͻƎͻ¿ʴ6ʟBĝN%1Ğ"H�4ˋͻ¿ʴͻĂ�
6ʟBĝN%4��/Eͻɾͩ6ůƦ6ɊƜO91A1D4!)ʢĝ˗ɐ�ÅIL

K1��âůƦ¶˷07˷ǫ0�$ͻͿɊƜ�ʡĝ!)ůƦŦ�ʡĝ˗ɐ6ĻɵO3

#1��ŦůƦ¶˷4Ɨ�1˷ǫęʾ0�Kͼ 
A)ͻŗʶ}�n]4��Kɾͩ6ͿůƦRTo�6Ȝʋɏ6͉0Ǻƫ3ŷ73

�,)ͼ�6�1�Iͻǯʃ͉ɣůƦĞŃ6ʟBĝN%0�K¿ʴ1Ă�6ʟBĝN

%7ͻöȺ−ēơ�n{�^ŗʶ�ɊòŠǬ0�K1���173�ͻɉÃ˿òůƦ1
ǯʃ͉ɣůƦ6ʟBĝN%0�Kˋ1¿ʴFˋ1Ă�6ʟBĝN%1Ğʉ6͗ǬƂ0

öȺ−ēơ�n{�^�ŗʶ LK�1�ɶĩ L)ͼ-AJͻˀ 4��Kêɒʠ̔�

ɞ3KůƦ6ʟBĝN%7ͻöȺ−ēơ�n{�^6ŗʶ�İ͗0�K1��ęʾƦO
ɶ#ʡȆ173I3�,)ͼA)ͻogq}�n]06ȜʋɏFēơ4˞#Kǯ͉4

EĜͿůƦRTo�͉0ŷ�3�,)�1�Iͻ�LI6RTo�inq4��/ŗ

ʶ�Ćí43 L)ƕͻĞɽƂ6ǯ͉0ēơ0�K1˨�Kͼ  
öȺ−ēơ�n{�^ŗʶ˺ͦ4��/ͻͿůƦRTo�inq07ͻ¿ʴ−Ă�i
nqEˋ−¿ʴinqFˋ−Ă�inq1Ğʉ6͗ǬƂ0ŗʶ0�K�1�N�,)ͼ
�6ʡȆ1śͰ 1A6ʡȆOͻ¨-6śͰ4ą̃!/ˬŚ L/�)ˋ−¿ʴinqO
Ļȸ4ȣ>K1ͻ̀ −ƎinqHJEͻśͰ 1B0ǡ)4˻>)¿ʴ−Ă�inqFˋ−
Ă�inq7ŗʶ�͗!�1ʸ�ILKͼ×˫6ʡȆ7ͻˋͻ¿ʴͻĂ�6Ƈòɯ

ˢ6İ͗ FͻƇòɯˢ4��Kǯ͉4ŷ��K)D4ͻůƦ͉6ʡĝ�İ͗

0�n{�^ŗʶ�İ͗0�K1��˷ǫ�0�KęʾƦ�ʸ�ILKͼ'�0ͻ�

6ęʾƦ6Ȑˮ6)D4ͻ̀ ͻ¿ʴͻĂ�6ɊƜƇò6Ȝɴ 1ēơǯ͉Oȣ̚!)ͼ

'6ʡȆͻȜʋɏ4-�/7Ă�1ˋF¿ʴ16͉4Ǻƫŷ�˟IL)�ͻ26ůƦ

E 98%µ×6ͱ�Ȝʋɏ0Ƈò L/�JͻA)ͻp�k6íǚE�3JŪ �,)
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�1�Iͻ¯Į6Ȑ˪4��/7Ă�6ůƦ6Ƈò6Ȝɴ �²6ůƦ4ȣ>/Ȓʇ

4þ,/�)1��N�073�,)1ʸ�Kͼēơǯ͉4-�/7ͻˋF¿ʴ4ȣ

>/Ă�6Ƈòēơǯ͉�ͅ��1�N�,)ͼA)ͻ¿ʴ7śͰ 1A 6ɊƜƇò˺
ͦ6ʡȆ1Ğȕ4ͻˋ4ȣ>/Ƈòēơǯ͉�ɰ�,)ͼ�LI6�1�Iͻˋͻ¿

ʴͻĂ�6ɊƜ6ɯˢǯ͉�Ǒ,/�3�)D4ͻɯˢǯ͉�Ğʉ0�,)ˋ1Ǝ6

ʟBĝN%4ȣ>/ͻˋ1¿ʴͻˋ1Ă�ͻ¿ʴ1Ă�6ʟBĝN%7ůƦ͉6ʡĝ

�İ͗0�n{�^ŗʶ�͗!�3,)1˷ǫ0�KęʾƦ�ʸ�ILKͼ 

 
 

2-2-5. xp^ 
śͰ 1B07ͻˀ4��Kêɒʠ̔OA)�0ɊƜOʡĝ#Kƞ˞Ʀ6Ǻɀ�öȺ−
ēơ�n{�^6ŗʶ4��KƑ͞4-�/˻>K)D4ͻˀ6˂Ùʠ̔0êɒ L

KɉÃ˿òůƦ1ʼÙʠ̔0êɒ LKǯʃ͉ɣůƦ6ʟBĝN%0�Kˋ1¿ʴF

ˋ1Ă�6ʟBĝN%1ͻǯʃ͉ɣůƦĞŃ6ʟBĝN%0�K¿ʴ1Ă�6ʟBĝ

N%16͉0ͻöȺ−ēơ�n{�^6ŗʶ6İ͗ 4̴���K6�4-�/Ȑ˪!
)ͼȐ˪Ǣȫ1!/7ͻˋͻ¿ʴͻĂ�6 3ůƦ�I3KöȺ1ēơ6öȺ−ēơ�n
{�^˺ͦOɕ�ͻēơ1̫͊#KˡˢɊƜ6ǜFʟBĝN%Oń�/Ȝʋɏ6ǐɼ

Fēơǯ͉Oȣ̚!)ͼ 
'6ʡȆͻA$ͻśͰ 1A 1Ğ"H�4ͿɊƜ4Ļ.�ēơ�ɊŚ LKͿůƦR
To�4ȣ>/ͻɊƜ4Ļ.�ēơ�ɊŚ LKůƦRTo�4Ŧ#Kēơ6ŗ

ʶ�İ͗0ēơǯ͉Eͅ��1�N�,)ͼ�6ʡȆ�Iͻˋͻ¿ʴͻĂ�6 3 ůƦ
6ʟBĝN%4��/EͻɉÃ6â/6ůƦ6ɊƜO91A1AJ4!/ēơ1̫ĝ

#K1��âůƦ¶˷HJEͻͿɊƜOʡĝ!)ůƦŦ˗ɐOĻǿĈ¿1!/ēơ1

̫ĝ#K1#KŦůƦ¶˷�H�ƍ/7AK1ʸ�ILKͼ 
A)ͻ2 ůƦRTo�6 07ͻǯʃ͉ɣůƦĞŃ6ʟBĝN%0�K¿ʴ1Ă�
6ʟBĝN%1ͻɉÃ˿òůƦ1ǯʃ͉ɣůƦ6ʟBĝN%0�Kˋ1¿ʴFˋ1Ă

�6ʟBĝN%7Ğʉ6͗ǬƂ0öȺ−ēơ�n{�^�ŗʶ LK�1�N�,)ͼ
�6�1�Iͻˀ4��Kêɒʠ̔OA)�0ɊƜOʡĝ#Kƞ˞Ʀ�3�ͿůƦ6

ʟBĝN%0�L8ͻöȺ−ēơ�n{�^6ŗʶ�ŠǬ43K1��N�073��
1�ɶĩ L)ͼ�6�17ͻöȺ−ēơ̫ĝ6ƎƵ̲ɽ4��/ˋͻ¿ʴͻĂ�6Ĝ
ůƦ6Ƽ��©�4ÄI�6Ⱦ0ɞ3KęʾƦOɶĩ#Kͼ)*!ͻɊƜƇò˺ͦ6

ʡȆ�Iͻ̀ ͻ¿ʴͻĂ�6ɊƜƇòɯˢǯ͉4©�4ŷ��K�1�N�,)ͼ
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�6�1�Iͻˋ1¿ʴͻˋ1Ă�ͻ¿ʴ1Ă�6ĜʟBĝN%1ēơ6�n{�^

ŗʶ7ͻůƦ�14ɊƜ6Ƈòɯˢ4��Kǯ͉�Ǒ,/�3�)D4ͻɊƜ6

ʡĝ˗ɐ�ÅJ4��ͻ�n{�^Oŗʶ#K6�İ͗0�KęʾƦ�ʸ�ILKͼ 
 
 

2-3. Õƍ 1A p 1B txp^ 
śͰ 1A1śͰ 1B0ą̃!/ˬŚ L/�)ˋ−¿ʴinqOĻȸ1!/Ϳ-6ś
Ͱ6ʡȆOA1DK1ͻöȺ−ēơ�n{�^ŗʶ6͗ǬƂ7Ĳ 2.20 6H�43K
Ishizaki et al. (2015)6öȺ−ēơ�n{�^˺ͦ6ŗʶ}�n]ƕǼ6ʡȆEÇ%
/Ĳɶ!/�Kͼ#3N+ͻɉÃ˿òůƦĞŃ6ʟBĝN%7ēơ16�n{�^ŗ

ʶ�ɨŦɣ4ŠǬ0�K�ͻ2 ůƦ6ʟBĝN%4ǯʃ͉ɣůƦ�ĢALK1ēơ1
6�n{�^ŗʶ�͗!�3,)ͼ 
ʈͿʆ07ͻA$ͻśͰ 1A 0ˋͻƎͻ¿ʴ6ʟBĝN%1ēơ6�n{�^ŗʶ
4-�/ͻâůƦ¶˷1ŦůƦ¶˷6ŏƍƦOȣ̚!)ͼ'6ʡȆͻͿůƦ6ʟBĝ

N%1ēơ6�n{�^HJEůƦ6ʟBĝN%1ēơ6�n{�^6ŗʶ�İ͗

0�K�1�N�JͻâůƦ¶˷�ġŚ LͻŦůƦ¶˷6ŏƍƦ�ͱ��1�ɶĩ

 L)ͼ)*!ͻˋ1Ǝ6ʟBĝN%4Ŧ!/ˋ1¿ʴͻƎ1¿ʴ6ʟBĝN%7ē

ơ16�n{�^ŗʶ�͗!��1�N�,)ͼ�6�1�IͻöȺ−ēơ̫ĝ6ƎƵ
̲ɽ4��/ˋ1Ǝ4ȣ>/¿ʴ6Ƽ��ÄI�6Ⱦ0ɞ3KęʾƦ�ɶĩ L)ͼ 
'�0ͻśͰ 1B 07ͻͿůƦ6ʟBĝN%1ēơ6�n{�^ŗʶ6İ͗ �ͻ
'LI6ůƦ�ˀ4��KͿ-6êɒʠ̔6�Ǣ0êɒ LK�ͻ'L(Lɞ3Kʠ

̔0êɒ LK�4Ëŕ#K�Ȑ˪!)ͼśͰ07ͻˋͻ¿ʴͻĂ�6ʟBĝN%1

ēơ6�n{�^ŗʶ6͗ǬƂO˻>)ͼ'6ʡȆͻĞ"êɒʠ̔0êɒ LKǯʃ

͉ɣůƦĞŃ6ͿůƦ6ʟBĝN%¿ʴ1Ă�7ͻēơ16�n{�^ŗʶ�Š

Ǭ473I3�,)ͼ�6ʡȆ7ͻĞ"ʠ̔0êɒ LKůƦĞŃ7ēơ16�n{

�^ŗʶ�ŠǬ0�K1��ęʾƦOǘǆ!3�ͼĞ"êɒʠ̔0êɒ LK4E͊

NI$ͻǯʃ͉ɣůƦĞŃ6ůƦŦ07öȺ−ēơ�n{�^ŗʶ�ŠǬ43I3�ɒ
ɗ4-�/7ͻʼÙʠ̔O˲ʜ4˟K1ͻ1−2−3ˡˢƩļêɒ4��KĻǿɣɊƜ
țÞ0̢>)H�4ͻ¿ʴ1Ă�0êɒʠ̔�í�LK�1�͊Í#KęʾƦEʸ

�ILKͼ 
µ×6�1�IͻöȺ−ēơ̫ĝ6ƎƵ̲ɽ4��/¿ʴF̱Ă7ͻɊò3ƒû
FƦ̌Oǆ-ęʾƦ�ʸ�ILKͼÉ�8ͻĲ 2.1c0ɶ!)¿ʴe�^�q�¶˷6
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H�4ͻɉÃ˿òůƦ7ůƦŦOƎƵ!/ēơ1̫ĝ#K64Ŧ!ͻ¿ʴF̱Ă

7²6ůƦ17ʡĝ%$4ĈɌ6˗ɐ0ēơ1̫ĝ#K�p��ʸ�ILKͼ 
)*!ͻ¯Į6śͰ07ͻˋ1Ǝ7ɯˢ4��Kǯ͉�Ğʉ0�K�ͻˋ�Ǝͻ¿

ʴͻĂ�7©�4ɯˢ4��Kǯ͉�ɞ3,/�)ͼůƦ6ɯˢǯ͉�ǑN3�)D

4ͻůƦ͉6ʡĝ�İ͗0ēơ16�n{�^ŗʶ6Ƶʅ�̯�3KęʾƦEʸ�I

LKͼ 

 

 
Ç  2.20 ÕƍŅċ@bîÔced·ĝ−Âê�z��pÓŌtƇāÝ  
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� ·ĝ−Âê�z��ps?ad¤ŋÙìtĹ3ĸ

Ɓ�ýàsƁfdÕƍīčš 
 
śͰ 1A 4��/ͻˋ1Ǝ6ʟBĝN%1ēơ6�n{�^HJEͻˋ1¿ʴͻA
)7Ǝ1¿ʴ6ʟBĝN%1ēơ6�n{�^7ŗʶ�͗!��1�N�,)ͼ�6

͗ǬƂ6ŷ7ͻͿůƦ6ʟBĝN%�ˀ4��KͿ-6êɒʠ̔6�Ǣ0êɒ LK

�ͻ'L(Lɞ3Kʠ̔0êɒ LK�4Ëŕ!3��1�ɶĩ LͻöȺ−ēơ̫ĝ
6ƎƵ̲ɽ4��/¿ ɹF̱Ă7ͻɊò3ƒûFƦ̌Oǆ-ęʾƦ�ʸ�IL)ͼ 
!�!ͻ�LI6�n{�^6ŗʶɧƕ4��Kēơ4��Kǯ͉Fēơ6Ȝɴ 

Oȣ̚#K1ͻˋ1Ǝ6ʟBĝN%4Ļ.�ēơ1ͻˋ1¿ʴFƎ1¿ʴ6ʟBĝN

%4Ļ.�ēơ07ǫɴ3ŷ�˟IL3�,)ͼ�6ʡȆ�IͻÓŌñķæs?<nͻ

�ˋ1Ǝ6ʟBĝN%1ēơ6�n{�^�ͻ�ˋ1¿ʴͻƎ1¿ʴ6ʟBĝN%1

ēơ6�n{�^1ɞ3K�Zsh�0Ü�1��ˮǄ7ƘIL3�,)ͼ)*!ͻ

�6�Ǣ0ͻĞ"�Zsh�0ƵJʅ-�1Oˮǫ#K)D6ǫɴ3ȋǄ73�ͻē

ơ4��Kǯ͉Fēơ6Ȝɴ �Ğʉ*1!/Eͻ¿ʴ�ˋFƎ17ɞ3KǢƈFƌ

ĳ 0öȺ−ēơ�n{�^4͊�#KęʾƦEʸ�ILKͼ'�0ͻǿʆ07¿ʴ�
äÃɣ426H�3Ǣƈ0öȺ−ēơ�n{�^6˫Ƴ4͊�#K�Ȑ˪!ͻ¿ʴOĢ
CˡˢɊƜ6ʟBĝN%1ēơ6�n{�^7ŗʶ�İ͗3*�36�ͻ'L1Eŵ

Ät�m~v��ɞ3K6�OǫI�4#Kͼ 
ˡˢƩļêɒ6Ļǿɣ˷ǫȓƣ0�KɊƜʢĝɒ˽(Treisman, 1986)07ͻɉÃ˳
ɯ4͊NKêɒ6ðǼ̲ɽ4��/ͻɉÃ6ĈʘůƦ7ͻ'L(LOŧ͆4Ƽ��f

���0Ôò4ǂì Lͻ'6Ğ¦t¤ŋ4ˡˢɣ3ȭƫ�Ġ�ILK�10ʢĝ 

LK1 LKH�4ͻ�ˉ4ˡˢƩļêɒ4��/ɉÃ6¿ʴ7Ɋò3ƒûFƦ̌O

ǆ-ůƦ0�K1ʸ�IL/�Kͼ!�!ͻˡˢɣ˫Ƴ4��/ͻ¿ʴ6�6Ɋò3

ƒûFƦ̌�ʤʥ#K�ġ�4-�/7¢4-6¶˷4í�LKĲ 3.1ͼʈ�6
¶˷1!/ͻKahneman et al.19926Y}fV]q|QT�ɒ˽��Kͼ�6ɒ
˽07ͻɉÃ6¿ʴƩļOĻɥ1!ͻ'6¿ʴ4ɗȃ#KˡˢɊƜ�91A1AJ4

3J˫Ƴ LK1!/�Kͼ#3N+ͻ¿ʴůƦ�ɉÃ6�ǯɣ3˫Ƴ˗̂Y}f

V]q|QT�41,/ƞ˞�ęȚ3Ʃļ0�K1ʸ�/�Jͻ�6�p�4Ļ.

�1ͻ¿ʴ7˺ͦ4͊Í#K�2��4͊NI$ͻÄI�6Ǝ0ʢĝ˗̂4ɐLͻē
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ơ1ʡ:-��1�ǐȶ LKͼʈ¨4ͻHommel (1998, 2004)6T��q|QT�
�p���Kͼ�6�p�07ͻ�ǯɣ3˫Ƴ4��/ɉÃ6˜ǜ6ˡˢɊƜ7â/

6ɊƜO91A1AJ4!)˗ɐ1!/073�ͻͿɊƜ$-ʡĝ!)˗ɐůƦŦ

˗ɐ6͔ĝ1!/˫Ƴ LK1!/�Kͼ�L7ͻMorita et al. (2015)6ŦůƦ�
p�1Ğȕ6RTpR0�Kͼ'!/ͻHommel (1998, 2004)7ͻ�6ʢĝ˗̂4�
�/¿ʴ7Ɋò3ƒûOǆ)$ͻ²6ůƦ1Ŧʉ4ʡĝ!/Ðǆ LK1!/�Kͼ

ʈ�6¶˷7ͻʈ�1ʈ¨6¶˷6 ͉ɣ3ʅĽO1,/�Jͻ¿ʴ7ɯˢ~�ig

4��/̿˞3ƒûOǃ��ͻˡˢÅȑ˫Ƴ4'6ʡĝ˗̂�W�a�° L)ƕ7

'6ƒûOŌ�1!/�KLogie, Brockmole & Jaswal, 2011; Saiki, 2016ͼ�6H
�3ʸ�07ͻˡˢÅȑ˫Ƴ4��/ˋ1Ǝ6ʡĝ˗ɐ�¿ʴ4Ëŕ!3�˗ɐ0Ð

ǆ LK1ʸ�ILKͼ'�*1#L8ͻʢĝ˗̂4��/ͻ¿ʴ�ˋFƎ17ɞ3

KƦ̌Oǆ-ęʾƦ��KͼÉ�8ͻ¿ʴe�^�q�¶˷6H�4ͻʢĝ˗̂4�

�/ˋ1Ǝ7ʡĝ!/˗ɐ LK�ͻ¿ʴ7Ĉ�6ɋƮ0˗ɐ LKęʾƦ�ʸ�I

LKͼ 
µ×6H�4ͻɐĵ61�Mͻ�ǯɣ3ˡˢɣ˫Ƴ4��K¿ʴ6ƒûFƦ̌4͊

#K��-�6�p��ʸ�IL/�Kͼ!�!ͻöȺ−ēơ�n{�^6H�4ŗʶ
4H,/ɎƘ LKͅǼɣ3˫Ƴ4��K¿ʴ6ƒûFƦ̌4-�/7ǫI�073

�ͼ'�0ͻʈʆ07ͻöȺ−ēơ�n{�^4��/¿ʴ�26H�3Ǣƈ0͊�
#K�ǫI�4#K�1Oɦɣ1#Kͼ�LOȐ˪#K�17ͻˡˢ̱Ă�n{�^

6�Zsh��H:ͻˡˢɣ˫Ƴâˉ6Ʀ̌OǫI�4#K×0̿˞0�K1ʸ�I

LKͼ 

Ç  3.1 ·ĝ -Âê�z��pŢðs?ad¤ŋtƁ�ýàsƁfd�|�  
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ǿʆ07ț6Ϳ-6śͰOɶ#ͼśͰ 2A 07ͻˋͻƎͻ¿ʴ6ůƦ6ʟBĝN
%0˗ɐ LKRTo�1ēơ6�n{�^Oŗʶ!)ƕͻRTo��ǆ-ɊƜOͿ

ůƦ$-ͻE!�7ͿůƦ1;ůƦ4ʃ͉ɣ4í�/ǒɶ!ͻŗʶ�̙ɼ#K�˻>

Kͼ�6śͰ4HJͻ¿ʴ�ˋFƎ1ʡĝ!)˗ɐ0ēơ16̫ĝ�˫Ƴ LK�ͻ

'L1E¿ʴ7Ĉ�6ɋƮ0ēơ16̫ĝ�˫Ƴ LƘK�OȐ˪#KͼśͰ 2B 0
7ͻˋͻƎͻ¿ʴ6ůƦ6ʟBĝN%1ēơ6�n{�^OŗʶƕͻůƦ6�+

;ůƦ6ɊƜOńǵ!ͻ26ůƦOńǵ#K�0çŗʶ6İ͗ Oȣ̚#Kͼ�6ś

Ͱ4HJͻ�n{�^˫Ƴ4��KĜɊƜ1ēơ6̫ĝ6ƌĳ Oȣ̚#Kͼ 
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3-1. Õƍ 2AƖ·ĝ−Âê�z��pÓŌtűĳ 
 

3-1-1. ĭī 
śͰ 2A6ɦɣ7ͻöȺ−ēơ�n{�^4��/ͻ¿ʴ1ˋFƎ�ʡĝ!)˗ɐ0
ēơ16̫ĝ�˫Ƴ LK�OȐ˪#K�10�Kͼ-AJͻˋ1Ǝ6ʟBĝN%1

Ğ"H�4ͻˋ1¿ʴͻƎ1¿ʴ6ʟBĝN%4-�/Eͻ'L(Lʡĝ L/ůƦ

Ŧ˗ɐ1!/˫Ƴ Lͻ'6˗ɐ1ēơ�̫ĝ LK�O˻>KͼśͰ07ͻ̀ ͻƎͻ

¿ʴ6ůƦ6ʟBĝN%0˗ɐ LKRTo�1ēơ6öȺ−ēơ�n{�^Oŗ
ʶ!ͻ'6ƕ˖�̙ɼogq0ͻŗʶȢ͐0ɕ�)RTo�6ǆ-ɊƜOͿůƦ$-ͻ

E!�7ͿůƦ1;ůƦ4ʃ͉ɣ4í�/ǒɶ!ͻŗʶ6̙ɼ6ɽƂO˻>)ͼ�6

1�ͻ̙ɼogq4��/ŗʶȢ͐0˫Ƴ L)˗ɐ4ĝN%/ˡˢɊƜ�ǒɶ L

L8ͻŗʶ�H�̙ɼ#K�ͻ'�03�L8ŗʶ6̙ɼ�ː+K1¦ȶ LKͼ̙

ɼogq6ǒɶȂ·7ț6-0�K(Ĳ 3.2ĐɃ)ͼA$ͻœUã�œU¤ŋĊ 07ͻ

ˋ1ƎOʟBĝN%)öȺxk��1ˋ1¿ʴOʟBĝN%)öȺxk���ʃ͉ɣ

4í�/ǒɶ LKͼ�6Ȃ·07ͻˋ−Ǝ6ůƦŦ1ˋ−¿ʴ6ůƦŦ4Ļ.�ēơ
OƉ�̎�#�1�0�Kͼ�L4Ŧ!ͻœUã�¤ŋĊ 07ͻˋ1ƎOʟBĝN

%)öȺxk��1¿ʴO˗#öȺxk���ʃ͉ɣ4í�/ǒɶ LKͼ�6Ȃ·

07ͻˋ−¿ʴ6ůƦŦ4Ļ.�ēơOƉ�̎�#�1�0�3��ͻˋ−Ǝ6ůƦŦ
1¿ʴĈɌ˗ɐ4Ļ.�ēơOƉ�̎�#�1�0�Kͼ'!/ͻã�œU¤ŋĊ 

07ͻˋ1¿ʴOʟBĝN%)öȺxk��1ƎO˗#öȺxk���ʃ͉ɣ4í�

/ǒɶ LKͼ�6Ȃ·07ͻ̀ −Ǝ6ůƦŦ4Ļ.�ēơOƉ�̎�#�1�0�3
��ͻƎĈɌ˗ɐ1ˋ−¿ʴůƦŦ4Ļ.�ēơOƉ�̎�#�1�0�Kͼµ×6
Ȃ·6ŗʶ6̙ɼ6ɽƂOȣ̚#Kͼ3�ͻ�LI6ǒɶȂ·ğ6�−7Ğ"ǒɶʄ
æ4ǒɶ LKůƦ6ʟBĝN%Oͻ��7ʃ͉ɣ4í͖ LK�1Oɶ#ͼ 
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Ç  3.2 Õƍ 2A s?ad·ĝğèt÷ıĊ   

 
E!EͻˋͻƎͻ¿ʴ6ʟBĝN%6öȺ−ēơ�n{�^4��KɊƜ6ʢĝ˗̂
�ͻY}fV]q|QT�ɒ˽6H�4ͻĞ"¿ʴ4ɗȃ#KɊƜ6͔ĝ1!/˗ɐ

 Lͻ'LOĻǿĈ¿1!/ēơ1ʡ:-�60�L8ͻ×˫6-6öȺǒɶȂ·

07ͻɊƜ�Ϳ-6öȺxk��4ʃ͉ɣ4í�L/ǒɶ LK)DͻĻǿĈ¿0�

KâůƦ6ʢĝ˗ɐOóɕ0�$ͻ�AJˊ�ŗʶ�̙ɼ!3�1¦ȶ LKĲ

3.3aͼ'!/ͻȂ·͉0̙ɼ6ɽƂ4ŷ73�1¦ȶ LKͼ 
�L4Ŧ!ͻT��q|QT��p�FŦůƦ¶˷6H�4ͻͿɊƜ6ʡĝ˗ɐů

ƦŦ˗ɐ�ēơ16̫ĝ6ĻǿĈ¿13K60�L8ͻͿ-6ůƦŦ˗ɐOĻ4ē

ơOƉ�̎�#�1�0�Kˋ−Ǝ�ˋ−¿ʴȂ·0̙ɼ6ɽƂ�ͱ�1ʸ�ILKͼ
�L4Ŧ!/ͻ;-6ůƦŦ˗ɐ1Ĉ�6¿ʴɊƜ6ʟBĝN%OĻ4ēơOƉ�̎

�#ͻˋ−Ǝ�¿ʴȂ·1Ǝ�ˋ−¿ʴȂ·07̙ɼ6ɽƂ�ː+K1¦ȶ LKĲ
3.3bͼ)*!ͻŦůƦ¶˷4ƍ/7AK1!/Eͻ¿ʴ�ˋFƎ1ʡĝ!)˗ɐOƎ
Ƶ!3�3I8¿ʴe�^�q�¶˷ͻˋ−Ǝ6ůƦŦ˗ɐ1¿ʴĈɌ�IēơO
Ɖ�̎�#ˋ−Ǝ�¿ʴȂ·6̙ɼ6ɽƂ7ˊ��ͻˋ−¿ʴ6ůƦŦ˗ɐ1ƎĈɌ�
IēơOƉ�̎�#Ǝ�̀ −¿ʴȂ·07̙ɼ6ɽƂ�ː+K1¦ȶ LKĲ 3.3cͼ 
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Ç  3.3 �ŧsËm<MÕƍ 2A tŅċ�ě  
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3-1-2. ýĘ 
(�&�
����ÕƍÁ½Ŏ�

ȜŻ3ˡüɱȜˡüOĢC0ȜŻ3ˋˢOǺ#K 19·27ȟ6 24ğ�śͰ4Đ
ý!)ͼśͰĐýʹ7âĨͻ�LA0Ğȕ6śͰ4Đý!)�1�3�ͻśͰ6ɦɣ

OɯI3�,)ͼ 

 
(�&�
� ��ÕƍĥÎ�

śͰ 1Aͻ1B1Ğȕ0�Kͼ 

 
(�&�
�!��·ĝ�

RTo�ǒɶə͛6�ÉOĲ 3.24ɶ#ͼ͵ˋ̛Ƃ 0.0 cd/m20ľJ-< L)

pSg~�Tə͛6 ŋ4ͻ�̝6ͅ �ˡ˥4!/ 5.05	6Ƚˋ̛Ƃ 0.5 cd/m2

6ȜǢƎO̾ʴ!ͻ'6ȜǢƎ6ʎıæ4öȺǒɶʄæ̻7̛Ƃ 0.0 cd/m26͵ˋ0

ľJ-< L/�KO̾ʴ!)ͼŗʶ}�n]6öȺǒɶʄ7ͻň� �ˡ˥4!

/ 1.65	�3.45	6ͅǢƎ�;-0ͻ̙ɼ}�n]6öȺǒɶʄ7ͻň� �ˡ˥4
!/ 1.25	�2.50	6ͅǢƎ;-1'6�4ň� �ˡ˥4!/ 1.65	�1.65	6Ȝ
ǢƎ;-�̾ʴ L)ͼ 
ŗʶ}�n]0ɕ�)öȺ7ͻˋůƦ�̍A)7ʪ̛Ƃ 5.7 cd/m2ͻƎůƦ�¡

A)7�˥Ǝ��H'6ň� �ˡ˥4!/ 1.4	ͻ¿ʴůƦ�ͅǢƎ6öȺǒɶ
ʄ6ĚA)7Ŷ4ǒɶ LK1��ɊƜOǍ²ɣ4ʟBĝN%/ÅƵ!)΅ɾͩ6R

To�0�Kͼ¿ʴůƦ7ͻĲƎ6 Ɲ�ͻǒɶʄ6 ŋ�IĚA)7Ŷ4ˡ˥4!

/ 0.95	6͖̒1!)ͼ�LOņÄĊ 6öȺ1#KĲ 3.4ͼ3�ͻǿśͰ0ɕ�
)ˋůƦ6ɊƜ7śͰ 1Aͻ1B1Ğ"0�K�ͻƎůƦ1¿ʴůƦ6ɊƜ7ɞ3Kͼ 
̙ɼ}�n]07ͻŗʶ}�n]0ɕ�) 8 ɾͩ6öȺOͻț6H�4ńƎ!/ɕ
�)ͼˋ−Ǝ�ˋ−¿ʴȂ·07ͻˋ1ƎOʟBĝN%)öȺxk��OȜǢƎ6ǒɶ
ʄ ŋ4˗ɶ!ͻ×6ͅǢƎ6ǒɶʄ6ŶĚ2+I�ćíOˋɊƜ0ľJ-<#�1

4HJͻˋ1¿ʴOʟBĝN%)öȺxk��O˗ɶ!)ͼ�L1Ğ"H�4ͻˋ−
Ǝ�¿ʴȂ·07ͻˋ1ƎOʟBĝN%)öȺxk��OȜǢƎ6ǒɶʄ4˗ɶ!ͻ

×6ͅǢƎ6ǒɶʄ6ŶĚ2+I�ćíOȽˋ(̛Ƃ 5.7 cd/m2)4ľJ-<#�14H
Jͻ¿ʴO˗!)ͼA)ͻƎ�ˋ−¿ʴȂ·07ͻȽˋ(̛Ƃ 5.7 cd/m2)6ƎOȜǢƎ
6ǒɶʄ4˗ɶ!ͻ×6ͅǢƎ6ǒɶʄ6ŶĚ2+I�ćíOˋɊƜ0ľJ-<#�

14H,/ˋ1¿ʴOʟBĝN%)öȺxk��O˗ɶ!)ͼ  
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(�&�
�"��òŇB�

ǿśͰ07ͻͿɾͩ6˺ͦO˖,)ͼA$ͻ΅ɾͩ6öȺ1-6ēơ[�6Ŧơ

.�O#K·ĝUÂê�z��pŨƋO˖�ͻț4öȺ−ēơ�n{�^˺ͦ0ɕ�
)öȺOɕ�)x�qz}č´ŨƋO˖,)ͼ  

·ĝUÂê�z��pŨƋΆ;˯˖6ȯLĲ 3.57ͻśͰ 1Aͻ1B1ȣ>/R
To�6ǒɶǢȫFȭˡȾ6Ǻɀͻ|S�°wn]6��Ǣͻõ͍ǯ͉6õƙǢȫ�

ɞ3KͼA$ͻə͛4ǒɶʄ6B�˗ɶ LK}��]ə͛� 1000ms ˗ɶ Lͻ'
6ƕͻ΅ɾͩ6RTo��I��l�4̸8L);-6RTo��ͻŗʶ}�n]0

7;-6ǒɶʄ4ͻ̙ɼ}�n]07Ϳ-6ǒɶʄ4í�/ǒɶ LKͼśͰĐýʹ

47ͻRTo��ǒɶ L)Iͻēơ1!/-6[�6�+;-O3K>�ʙǨ�

�-Ȝɴ4ǁ#H�Ǉɶ!)ͼ�61�ͻēơ6õ͍ǯ͉7Ż4 2000ms 0�,)ͼ
ēơ�Ȝ˦0�L8˯˖�ʞ¥!ͻț6˯˖4̭Cͼ�Ȝ˦6Ľĝ47 400Hz6}d
�͜�ͻõ͍ǯ͉æ4ēơ0�3�L8 900Hz 6}d�͜�'L(L 150ms ͲJͻ
Ȝ˦[�Oɶ#T�gq�ə͛ ŋ4˗ɶ LKͼ�6T�gq07ͻĲ 3.5 6�Ȝ
ʋǒɶə͛4ɶ!)̨Jͻáü˚ʴ6-6�k�O˗#-6ĭ˥ƎOʯ�:0

̾ʴ!ͻ'6�+Ȝ˦�k�*�OǫK�Ƚˋ0ɭˋ#K�14HJȜʋOɶ!)ͼ

śͰĐýʹ7Ȝ˦[�6T�gqO˟)I3K>�Ǩ�Ȝ˦[�Oǁ#H�4ȧDI

L)ͼȜ˦[��ǁ LK1ͻT�gq�Ȱ�/ț6˯˖�őAKͼ3�ͻ�6;˯

˖6ȯL7ŗʶ}�n]1̙ɼ}�n]0ą̃!/�Kͼ 
RTo�1Ȝ˦[�6Ŧơ͊Í7ͻ΅-6RTo�OͿ-$-6^��~4í�ͻ

'L(L4Ŧ!/ēơ[�O;-$-ûJǊK�10ˬŚ!)ͼ�6Ŧơ͊Í6-

6^��~7ͻ#>/śͰ 1Aͻ 1B 4��/ůƦRTo�1 L)E61!)ͼ
-AJͻůƦ#>/4��/©�4ɞ3KɊƜOǆ-E6ĞŃ�Ğ"RTo�in

q43KH�4í�/�K(Ĳ 3.4)ͼ 
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Ç  3.4 Õƍ 2A t·ĝğèpĕşn�tØêƁ©t�¨  

 
 

 

Ç  3.5 Õƍ 2A ·ĝ−Âê�z��pŨƋtòŇB  

 
 
x�qz}č´ŨƋΆöȺ�ēơ�n{�^˺ͦ6ŗʶ}�n]1̙ɼ}�n]4

��K°Ɣlt÷ıĊ 0ɕ�)öȺRTo�Oɕ�/k�`nqȐì˺ͦO˖,

)ͼ˺ͦ6Ǹð4ͻ΅ɾͩ6RTo��+;-�k�`nq1!/ǇŚ Lͻēơ[

�6�+;-öȺ−ēơ�n{�^˺ͦ0ɕ�)o�[�xn°6�;[��ē
ơ[�1!/ǇŚ LKͼ26RTo��k�`nq43K�7śͰĐýʹ͉0ɞ3

JͻZU�k�w��gO1,/�Kͼ�˯˖6ȯLOͻĲ 3.64ɶ#ͼA$ͻ1000ms
6}��]ə͛�ǒɶ Lͻ'6ƕͻ΅ɾͩ6RTo��I��l�4̸8L);-
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6RTo��ǒɶ LKͼśͰĐýʹ47ͻk�`nq�ǒɶ L)1�6Bͻ0�

K*�Ǩ�Ȝɴ4ēơ[�Oǁ#H�˞ȧ!)ͼk�`nq073�öȺ4Ŧ!/ē

ơ[�Oǁ!)Ľĝ7 400Hz6}d�͜�ͻk�`nq�ǒɶ L/E 1000msµæ
4ēơ[�Oǁ%3�,)Ľĝ47 900Hz 6}d�͜�'L(L 150ms ͲKͼȜ!
�ēơO!)ƕͻA)7}d�͜�ͲJʞN,)ƕ4öȺ�Ȱ�ͻț6˯˖�őAKͼ 

 

 
Ç  3.6 Õƍ 2A x�qz}č´ŨƋtòŇB   

 
 

(�&�
�#��|rj��

śͰpdT�O˗ 3.14ɶ#ͼ7"D4ͻöȺ−ēơ�n{�^˺ͦO˖�ͻ'6ƕ
4k�`nqȐì˺ͦO˖,)ͼ 

·ĝUÂê�z��pŨƋΆŗʶ}�n]1!/ͻʢĝȂ·6öȺOɕ�/ 8˯˖
6ʮʶ˯˖ĜRTo�4-� 1˯˖O˖,)ƕͻǸň 13}�n]6ǿ˯˖O˖,
)ͼ1}�n]7ͻśͰ 1A, 1BĞȕͻ1RTo�4-� 10˯˖$-OȲĝ!) 80˯
˖0ȔƵ L/�KͼöȺ6ǒɶ͡ƀ4-�/7ͻśͰ 1A, 1B1Ğȕ6Ǣȫ0Ǘ¾�
�l�4�>Ƿ�)ͼ;}�n]6Ȝʋɏ� 80ͷȌ�KA06}�n]O˯˖̓˶
Ȣ͐1!ͻ̏�)}�n]�IʳJ̡!ʮʶȢ͐1!)ͼ�6ʳJ̡!ʮʶȢ͐O 5
}�n]˖�1ŗʶ}�n]7ʞ¥13Kͼ)*!ͻŗʶ}�n]6ʩǜO 13}�n
]µ�1!/�Jͻʈ 9 }�n]A04Ȝʋɏ� 80ͷȌ�3�,)śͰĐýʹ7ͻ
ʳJ̡!ʮʶ|V�h6}�n]ǜ� 5}�n]4ȷ)3�,)ͼ 
ŗʶ}�n]ʞ¥ƕ4˖�̙ɼ}�n]7ͻˋ−Ǝ�Ǝ−¿ʴȂ·ͻˋ−Ǝ�¿ʴȂ
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·ͻƎ�ˋ−¿ʴȂ·6ĜȂ·4-� 2}�n]$-˖,)ͼĜȂ·6ʈ 1}�n]6
ø4 8 ˯˖6ʮʶ˯˖O˖,)ͼȂ·6͡ƀ7śͰĐýʹ͉0ɞ3JͻZU�k�w
��gO1,)ͼ 

x�qz}č´ŨƋΆöȺ−ēơ�n{�^˺ͦ6ʞ¥ƕͻk�`nqȐì˺ͦO
˖,)ͼ�6˺ͦ07ͻ̨J6öȺȂ·ʢĝȂ·ͻˋ−Ǝ�ˋ−¿ʴȂ·ͻˋ−Ǝ�
¿ʴȂ·ͻƎ�ˋ−¿ʴȂ·6'L(L4-�/ʮʶ˯˖ 8˯˖1ǿ˯˖ 1}�n]
˖,)ͼ3�ͻ;}�n]7öȺ−ēơ�n{�^˺ͦ1Ğ"�ͻ80 ˯˖0ȔƵ L
/�Kͼ 
¹Ʊ6̾ʴ7ț6̨J0�KͼöȺ−ēơ�n{�^˺ͦ6ŗʶ}�n]07 5}�
n]�14 5í͉6¹ƱOǉBͻʞ¥ƕ4 10í͉6¹ƱOˬ�ͻ̙ɼ}�n]07 2
}�n]�14 3í͉6¹ƱOǉBͻʞ¥ƕ4 10í͉6¹ƱOˬ�)ͼk�`nqȐ
ì˺ͦ4-�/7 2}�n]�14 3í͉6¹ƱOǉP*ͼ 

 
Ř  3.1 Õƍ 2A tÕƍ|rj�  
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3-1-3. Ņċ 
24 ğ6Đýʹ6�+Ϳğ7ͻöȺ−ēơ�n{�^˺ͦ6̙ɼ}�n]6;-µ×
6}�n]4��/ͻȜʋɏ�âśͰĐýʹ6ŽĶÖ�IȖȸØŷ6Õµ×͖L/

�JͻâÃ6ēơÛĠ�Iň��ŅLK)DʡȆ�I͏Ņ!)ͼ  

 
(�&�(����·ĝUÂê�z��pŨƋtÓŌtöĳ�

öȺ−ēơ�n{�^˺ͦ4��Kŗʶ}�n]6ŗʶ6ǐɼ4-�/Ȑ˪#Kͼǿ
śͰ6pdT�7ͻśͰĐýʹ6ŗʶ6̭Bäĝ4HJŗʶ}�n]6ʩ}�n]ǜ

�ɞ3,/�Kͼ'6)DͻśͰ 1A 6H�4Ĉʘ4}�n]�16ŽĶÖOȣ̚#
K�1�0�3�ͼ'�0ͻvincent ȫOɕ�/ŗʶ6ǐɼO˻>)ͼvincent ȫ7ͻ
ŗʶ̭Ƃ�'L(L4ɞ3KśͰĐýʹ6âÃɣ3ŗʶÛĠOɶ#)D4ɕ�ILK

íȅƺȫ0�KƝɒŗśͰǇũɳʂº, 1985ͼvincent ȫ07ͻA$�Ɣ6ŗʶ̳
ƵɦȖO)/ͻ'6ŗʶ̳ƵɦȖ4̳#KA06Ô�6śͰĐýʹ6ŗʶǴʫO�Ś

ǜ6Ǽ͉4í�ͻǼ͉�16ŽĶÖOȧDK�14HJͻvincentǴʫ1��ŗʶǴʫ
OÅKƺȫ0�Kͼ�L4HJͻŗʶ̭Ƃ6Ô®ŷ4Ƒ͞ LK�13�śͰĐýʹ

âÃ6ŗʶÛĠO˻>K�1�0�KͼǿśͰ07ͻŗʶ̳ƵɦȖOŗʶ}�n]ʞ

¥ǯ1!ͻvincentȫ4HJŗʶðǼͻ ǼͻƕǼ1��-6Ǽ͉4í�ͻ'6ŽĶ
ÖOȣ̚#KͼĲ 3.74ŗʶ}�n]6 vincentǴʫOɶ#ͼ 
ŗʶ}�n]6ŗʶ6ǐɼ4-�/ʢ˩ɣȐ˪O#K)D4ͻvincentȫOɕ�/ʌ
ì!)Ǽ͉�16ŽĶȜʋɏ4-�/ͻŗʶǼ͉ðǼͻ ǼͻƕǼ6ȥȸO˞

į1#KśͰĐýʹæ;˞į6íǚíȅO˖,)1�MͻŗʶǼ͉6¢ĀȆ�Ǻƫ0

�,)F(1.38, 29.02) = 206.78, p < .001, partial �2 = .91ͼ'�0ͻņ̿ȣ̚O˖
�1ͻ#>/6ŗʶǼ͉6͉4Ǻƫŷ�˟IL)ðǼ1 ǼΆp < .001, d = 2.27, ð
Ǽ1ƕǼΆp < .001, d = 3.68,  Ǽ1ƕǼΆp < .001, d = 1.13ͼ-AJͻðǼͻ Ǽͻ
ƕǼ1˯˖�̭C4-L/ͻȜʋɏ�ͱ�3,)�1�N�Kͼ 
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Ç  3.7 Õƍ 2A ·ĝ−Âê�z��pŨƋs?ad  

ÓŌ��zotĕĻĢt vincent ăŉ   

 
 

(�&�(� ��·ĝUÂê�z��pŨƋtűĳ��zos?adĕĻĢ�

Ĳ 3.8 4ŗʶ}�n]6Ǹʞ}�n]1̙ɼ}�n]6ȜʋɏOɶ#ͼĲ 3.8 6^
�|�Iͻŗʶ}�n]���H' 88ͷ6Ȝʋɏ0�K64Ŧ!ͻ̙ɼ}�n]62
6ǒɶȂ·0Eʈ;}�n]6ŽĶȜʋɏ� 80%Ȍ�/�K�1�Iͻ�3JH�
ŗʶ�̙ɼ!/�K�1�˟/1LKͼ 
̙ɼ}�n]6Ȝʋɏ�ǒɶȂ·͉0ɞ3K�Ȑ˪#K)D4ͻ̙ɼ}�n]6Ȝ

ʋɏ4-�/ͻǒɶȂ·ˋ−Ǝ�ˋ−¿ʴȂ·ͻˋ−Ǝ�¿ʴȂ·ͻƎ�ˋ−¿ʴȂ·
6ȥȸ1}�n]̙ɼʈ;}�n]1̙ɼʈͿ}�n]6ͿȥȸO˞į1#

KśͰĐýʹæͿ˞į6íǚíȅO˖,)ͼ'6ʡȆͻǒɶȂ·6¢ĀȆ�ǺƫÛĠ

0F(2, 42) = 2.58, p = .09, partial �2 = .11ͻ}�n]6¢ĀȆ�Ǻƫ0�JF(1, 
21) = 6.21, p < .05, partial �2 = .23ͻ'LI6¬©ÅɕEǺƫÛĠ0�,)F(1.48, 
31.10) = 3.22, p = .07, partial �2 = .13ͼ¬©Åɕ�ǺƫÛĠ0�,))D�¿ȐŚ
O˖�1ͻˋ−Ǝ�ˋ−¿ʴȂ·ͻˋ−Ǝ�¿ʴȂ·4��/7}�n]6Ĉʘ¢ĀȆ
�Ǻƫ073�,)�(ˋ−Ǝ�ˋ−¿ʴȂ·ΆF(1, 21) = 1.35, p = .26, partial �2 = .06ͻ
ˋ−Ǝ�¿ʴȂ·ΆF(1, 21) = 0.19, p = .67, partial �2 = .01)ͻƎ�ˋ−¿ʴȂ·4�
�/7Ǻƫ0�,)(F(1, 21) = 9.27, p < .01, partial �2 = .31)ͼ-AJͻƎ�ˋ−¿
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ʴȂ·6B̙ɼ}�n]6Ϳ}�n]͉0ŗʶ�̭P*�1�N�KͼA)ͻʈ;}

�n]4��/ǒɶȂ·6Ĉʘ¢ĀȆ�Ǻƫ0�,)�F(2, 20) = 5.42, p < .05, 
partial �2 = .35ͻʈ 2}�n]4��KǒɶȂ·6Ĉʘ¢ĀȆ7Ǻƫ073�,)
(F(2, 20) = 0.28, p = .76, partial �2 = .027)ͼ'�0ͻʈ;}�n]4-�/ǒɶȂ·
͉6ņ̿ȣ̚O#K1ͻˋ−Ǝ�¿ʴȂ·1Ǝ�ˋ−¿ʴȂ·6͉4Ǻƫŷ�˟IL)
�(p < .05, d = 0.49)ͻˋ−Ǝ�ˋ−¿ʴȂ·1Ǝ�ˋ−¿ʴȂ·6͉Fˋ−Ǝ�ˋ−¿ʴ
Ȃ·1ˋ−Ǝ�¿ʴȂ·6͉47Ǻƫ3ŷ�˟IL3�,)ͼ-AJͻ̙ɼʈ;}�n
]4��/Ǝ�ˋ−¿ʴȂ·7ˋ−Ǝ�¿ʴȂ·HJEǺƫ4Ȝʋɏ���,)ͼ 

 

 
 
(�&�(�!��·ĝUÂê�z��pŨƋtűĳ��zos?adĕĻĢtÐ¿ż�

ĜǒɶȂ·4��Kŗʶ6̙ɼ�řâ0�,)��řâ0�,)�OɧǏɣ4Ȑ˪

#K)DͻĜǒɶȂ·6̙ɼʈ 1 }�n]6Ȝʋɏ�IŗʶǸʞ}�n]6ȜʋɏO
Ɖ�)ÖOȜʋɏ6ńắ1!/Ĳ 3.9 4ɶ#ͼ3�ͻ�6Ö6Ȗȸ˶ŷO^�|6
W��w�4ɶ#ͼ 
̙ɼʈ;}�n]6ĜǒɶȂ·4��KȜʋɏ�ŗʶǸʞ}�n]�IǺƫ4À�

!)�˻>K)D4ͻ̙ɼ}�n]4��K-6ǒɶȂ·6Ȝʋɏ6ńắ4-�

Ç  3.8 Õƍ 2A ·ĝ−Âê�z��pŨƋt  

ÓŌćł��zopűĳ��zotĕĻĢ  
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/'L(Lͽ16;c�~�6 t ȐŚO˖�ͼ�6ńắ�ͽ073�ͻÀ�!/�
K�1�˳DILL8ͻŗʶ}�n]�I̙ɼ}�n]4��/Ǻƫ4Ȝʋɏ�À�

!)1˨�Kͼ 
tȐŚ6ʡȆͻˋ−Ǝ�ˋ−¿ʴȂ·Fˋ−Ǝ�¿ʴȂ·7Ǻƫŷ�˟IL3�,)�
ˋ−Ǝ�ˋ−¿ʴȂ·Άt(21) = −0.8, p = .43, r = .17, ˋ−Ǝ�¿ʴȂ·Άt(21) = 0.15, 
p = .89, r = .03ͻƎ�ˋ−¿ʴȂ·6BǺƫŷ�˟IL) (t(21) = −2.14, p < .05, r 
= .42)ͼ�6�1�IͻƎ�ˋ−¿ʴȂ·6Bͻŗʶ}�n]4ȣ>/̙ɼ}�n]0
Ȝʋɏ���,)�1�N�Kͼ 

 

 
Ç  3.9 Õƍ 2A ·ĝ−Âê�z��pŨƋt  

űĳ��zos?adĕĻĢtÐ¿ż  

 
 
(�&�(�"��x�qz}č´ŨƋtÂêĂƀpx�qz}č´ĽÝ�

ǿśͰ07ǒɶȂ·�14ŗʶ}�n]6ʢĝȂ·ͻ̙ɼ}�n]6ˋ−Ǝ�ˋ−
¿ʴȂ·ͻˋ−Ǝ�¿ʴȂ·ͻƎ�ˋ−¿ʴȂ·öȺɊƜ6ǒɶƎƈ�ɞ3K)Dͻ
öȺɊƜ6ɯˢ4��Kǯ͉4ŷ��KęʾƦ��Kͼ'�0ͻǒɶȂ·͉6k�`

nqȐì˺ͦ6ēơǯ͉Oȣ̚!)Ĳ 3.10aͼ3�ͻĲ 3.10a07ͻ�6Ö6Ȗȸ
˶ŷO^�|6W��w�4ɶ#ͼk�`nqȐì˺ͦ6ēơǯ͉4-�/ͻǒɶȂ

·ʢĝȂ·ͻˋ−Ǝ�ˋ−¿ʴȂ·ͻˋ−Ǝ�¿ʴȂ·ͻƎ�ˋ−¿ʴȂ·6ȥȸ
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O˞į1#K 1 ˞į6íǚíȅO˖,)ͼ'6ʡȆͻǒɶȂ·6¢ĀȆ�Ǻƫ0�,
)(F(1.99, 41.94) = 10.69, p < .001, partial �2 = .34)ͼņ̿ȣ̚O#K1ͻʢĝȂ·
7'6²6ǒɶȂ·4ȣ>/Ȑìǯ͉�Ǻƫ4ɰ�,)(ʢĝȂ·1ˋ−Ǝ�̀ −¿ʴȂ
·Άp < .05, d = 0.74, ʢĝȂ·1ˋ−Ǝ�¿ʴȂ·Άp < .05, d = 0.84, ʢĝȂ·1Ǝ�
ˋ−¿ʴȂ·Άp < .001, d = 1.07)ͼ 
A)ͻǒɶȂ·͉0ȐìʓƂ4ŷ�3�,)�ɴ˳#K)D4ͻk�`nqȐì˺

ͦ6 d’Ĳ 3.10b4-�/ͻēơǯ͉1Ğ"H�4ǒɶȂ·ȥȸO˞į1#
K;˞į6íǚíȅO˖,)ͼd’17ͻÑěȐìɒ˽4HKͻöȺ6ʘʒ3Ȑìü6
ǇȖ0�Kűǿ, 2014ͼíǚíȅ6ʡȆͻǒɶȂ·6¢ĀȆ7Ǻƫ073�F(3, 63) 
= 0.32, p = .81, partial �2 = .02ͻ26ǒɶȂ·0EĞ"Ȝɴ 0k�`nqöȺO
Ȑì#K�1�0�K�1�N�Kͼ 

 
Ç  3.10 (a)Õƍ 2A x�qz}č´ŨƋtÂêĂƀpƎbƏx�qz}č´ĽÝ d’ 

 
 

(�&�(�#��·ĝUÂê�z��ptűĳ��zos?adÂêźóĂƀ�

3−1−3−dk�`nqȐì˺ͦ6ēơǯ͉1k�`nqȐìʓƂ0ɶ!)̨Jͻ
ǒɶȂ·͉0öȺɊƜ6ɯˢ4��Kǯ͉4ŷ��,)ͼ'�0ͻĜśͰĐýʹ6ö

Ⱥ−ēơ�n{�^˺ͦ6ēơǯ͉�Ik�`nqȐìǯ͉Oŷ!Ɖ�)ǯ͉O˩ʌ
!ͻ'LOēơ̸ǀǯ͉1!)ͼ 
Ĳ 3.114ŗʶ}�n]6Ǹʞ}�n]1̙ɼ}�n]6ēơ̸ǀǯ͉Oɶ#ͼ̙ ɼ

}�n]6ēơ̸ǀǯ͉�ǒɶȂ·͉0ɞ3K�Ȑ˪#K)D4ͻ̙ɼ}�n]6ē
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ơ̸ǀǯ͉4-�/ͻǒɶȂ·ȥȸ1}�n]ͿȥȸO˞į1#KśͰĐ

ýʹæͿ˞į6íǚíȅO˖,)ͼ'6ʡȆͻ}�n]6¢ĀȆ�Ǻƫ0�,)�(F(1, 
21) = 7.3, p < .05, partial �2 = .26)ͻǒɶȂ·6¢ĀȆ1'LI6¬©Åɕ7Ǻƫ0
3�,) (ǒɶȂ·ΆF(2, 42) = 0.31, p = .73, partial �2 = .02ͻ¬©ÅɕΆF(2, 42) = 
0.36, p = .70, partial �2 = .02)ͼ!)�,/ͻ̙ɼ}�n]07ͻ2}�n]͉0ē
ơ̸ǀǯ͉�ɰʰ!)�ͻǒɶȂ·͉6ŷ73��1�N�Kͼ 

 
Ç  3.11 Õƍ 2A ·ĝ−Âê�z��pŨƋt  

ÓŌćł��zopűĳ��zotÂêźóĂƀ  

 
 

(�&�(�A��·ĝUÂê�z��ptűĳ��zos?adÂêźóĂƀtÐ¿

ż�

ĜǒɶȂ·6̙ɼʈ 1 }�n]6ēơ̸ǀǯ͉�IŗʶǸʞ}�n]6ēơ̸ǀǯ
͉OƉ�)ÖOͻēơ̸ǀǯ͉6À�́1!/Ĳ 3.124ɶ#ͼ3�ͻ�6Ö6Ȗȸ˶
ŷO^�|6W��w�4ɶ#ͼ 
̙ɼ}�n]4��K-6ǒɶȂ·6ēơ̸ǀǯ͉6ńắ4-�/'L(Lͽ

16;c�~�6 t ȐŚO˖�ͼ'6ʡȆͻ26ǒɶȂ·4��/EǺƫŷ�3�,
)(ˋ−Ǝ�̀ −¿ʴȂ·Άt(21) = −0.55, p = .59, r = .12, ˋ−Ǝ�¿ʴȂ·Άt(21) = −0.83, 
p = .42, r = .18ͻƎ�ˋ−¿ʴȂ·Άt(21) = −0.09, p = .93, r = .02)ͼ�6�1�Iͻ2
6ǒɶȂ·0EŗʶǸʞ}�n]1ńNI3�̩ 0ēơO̸ǀ0�K�1�N�Kͼ 
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Ç  3.12 Õƍ 2A ·ĝ−Âê�z��pŨƋt  

űĳ��zos?adÂêźóĂƀtÐ¿ż  

 
 

3-1-4. ō× 
A$ͻvincentȫOɕ�/ʌì!)ŗʶ}�n]6-6Ǽ͉6ȜʋɏOȣ̚#K1ͻ
â/6Ǽ͉6͉4Ǻƫŷ�˟IL)ͼȜʋɏ�ͻŗʶðǼHJE ǼͻƕǼ6Ǣ�ͱ

�ͻ ǼHJEƕǼ6Ǣ�Ȝʋɏ�ͱ�,)�1�Iͻŗʶ�3 L)1˨�Kͼ 
'!/ͻŗʶ}�n]6Ǹʞ}�n]07Ȝʋɏ���H' 88%ɽƂ0�K64Ŧ
!ͻ̙ɼ}�n]626ǒɶȂ·4��/Eͻʈ;}�n]�IŽĶȜʋɏ�#04

80%Ȍ�/�)ͼ�6�1�Iͻŗʶ}�n]0ŗʶ!)�1�ͻ̙ɼ}�n]6
26ǒɶȂ·0Eˊ�̙ɼ!)1ʸ�K�1�0�Kͼ̙ɼ}�n]07ͻ-6Ɋ

Ɯ�ͿɊƜ$-ͻ�K�7ͿɊƜ1;ɊƜ4ʃ͉ɣ4í�/ǒɶ LK)DͻɊƜ

O91A1AJ4!)ʢĝ˗ɐOĻ4ēơOƉ�̎�#�1�͗!�1¦ȶ LKͼ

!�!ͻ26ǒɶȂ·0E̙ɼ��KɽƂˊ�,))Dͻ�6ʡȆ7Ğ"¿ʴ4ɗȃ

#KˡˢɊƜ�91A1AJ0�ǯɣ4˫Ƴ LK1#KY}fV]q|QT�ɒ˽

07˷ǫ#K�1�0�3�ͼ�Ǣ0ͻ�6ʡȆ7ͿɊƜ6ʡĝ˗ɐOĻǿĈ¿1!

/˫Ƴ LK1ʸ�KT��q|QT��p�FŦůƦ�p�Oǘǆ#KʡȆ1˨�

Kͼ)*!ͻ�LI6�p�4Ļ.�¦ƪ07ͻ¿ʴ7²6ůƦ1Ŧʉ4ʡĝ#K1

ʸ�K)DͻͿ-6ůƦŦ˗ɐOĻ4ēơOƉ�̎�#�1�0�Kˋ−Ǝ�ˋ−¿ʴ
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Ȃ·0̙ɼ6ɽƂ�ͱ�ͻ;-6ůƦŦ1Ĉ�6;ɊƜ6ʟBĝN%OĻ4ēơOƉ

�̎�#�143KǒɶȂ·ˋ−Ǝ�¿ʴȂ·1Ǝ�ˋ−¿ʴȂ·07̙ɼ6ɽƂ
�ː+K1ʸ�IL)ͼ!�!ͻś͒6śͰʡȆ07ͻɴ�4Ǝ�ˋ−¿ʴȂ·07̙
ɼʈ 1}�n]6Ȝʋɏ�ŗʶǸʞ}�n]4ȣ>/Ǻƫ4À�!)�ͻ̀ −Ǝ�¿ʴ
Ȃ·07À�!3�,)ͼ-AJͻƎOĈɌ0ǒɶ#K1Ǝ�ˋ−¿ʴȂ·ͻŗʶ
6̙ɼ6ɽƂ7ː+K�ͻ¿ʴOĈɌ0ǒɶ!/Eˋ−Ǝ�¿ʴȂ·ͻŗʶ6̙ɼ
6ɽƂ7ː+3��1�N�,)ͼ¿ʴ�ĈɌ0Eŗʶ}�n]1Ğȕ4ēơOƉ�

̎�#�1�0�K1���1�IͻŗʶȢ͐4��/¿ʴ7E1E1ĈɌ6˗ɐ0

˫Ƴ L/�KęʾƦ�ɶĩ LKͼ�Ǣ0ͻƎ4-�/7ĈɌ*1ŗʶ}�n]H

JEēơƪ̎6ûĝ�ː+K�1�IͻE1E1ĈɌ6˗ɐ07˫Ƴ L/�I$ͻ

ˋ1ʡĝ!)ůƦŦ˗ɐ1!/˫Ƴ LK�1�ɶĩ L)ͼ#3N+ͻˋ1Ǝ4ȣ

>/¿ʴ7öȺ−ēơ�n{�^=6͊�6Ǣƈ�ɞ3K1ʸ�ILKͼ 
3�ͻ¿ʴůƦ6ɊƜ4͊!/7ͻŗʶ}�n]1̙ɼ}�n]0ǒɶȇæ4��

KɨŦɣ¿ʴ7Ğ"0�K�ͻʣŦɣ¿ʴ7ɞ3,/ǒɶ L)�ͻˡˢ̱Ă�n{

�^07ͻɨŦɣ¿ʴ0¿ʴɊƜ�˗ɐ LK1ʸ�ILK)Dīͦ3�1ʸ�)ͼ

A)ͻśͰĐýʹ47ͻśͰø6Ǚɶ1!/�¿ʴ7ǒɶȇæ6Ě�Ŷ�1��ɊƜ

0�K1˷ǫ!/�Kͼ'!/ͻśͰƕ6R�_�q4��/ͻ¿ʴɊƜ6ʣŦɣ¿

ʴ�ɞ3K�14HJͻ̙ɼ}�n]4��/¿ʴɊƜ�ŗʶ}�n]1Ŧơ!)E

61!/˳˿!.I�,)1��ļģ73�,)ͼśͰʡȆO˟/EͻɊ4ˋ−Ǝ�ˋ
−¿ʴȂ·Fˋ−Ǝ�¿ʴȂ·0͚Ż4ˊ�ŗʶ�̙ɼ!/�Jͻ¿ʴɊƜ6ʣŦɣ¿
ʴ�ɞ3K�10ēơOɔ̎!.I�3,)1��ęʾƦ7ʸ�4��ͼ 
Ǝ�ˋ−¿ʴȂ·07ͻ̙ɼʈ;}�n]0̙ɼ6ɽƂ�ː+)�ͻʈͿ}�n]0
7Ȝʋɏ�×�Jͻ̀ −Ǝ�ˋ−¿ʴȂ·FƎ�ˋ−¿ʴȂ·1Ğʉ6Ȝʋɏ43,)ͼ
�6�1�IͻƎ�ˋ−¿ʴȂ·07ͻŗʶ}�n]0ēơOƉ�̎�#˗ɐ1!/ŗ
ʶ L)ˋ1Ǝ6ůƦŦ˗ɐ073�ͻƎĈɌ6˗ɐ4Ļ.�/ēơOƪ̎#K�1

�ŗʶ LKęʾƦ�ʸ�ILKͼA)ͻƎ�ˋ−¿ʴȂ·07ͻ̙ɼ6ɽƂ�ː+)
1˨,/Eͻ̙ ɼʈ;}�n]�IȜʋɏ� 80%Ȍ�/�)ͼ�6�1�IͻÞ�ͻ
ƎĈɌ6˗ɐ1ēơ6̫ĝEN$�4ŗʶ L/�Jͻ�6˫Ƴɟ̓Oóɕ!/̙ɼ

}�n]0ŗʶ�̭P*ęʾƦ�ʸ�ILKͼ-AJͻ¢˞3̫ĝʠ̔1!/ͻˋ−
ƎůƦŦ1ēơ6̫ĝFͻ¿ʴĈɌ˗ɐ1ēơ6̫ĝ�ƌĳ4ŗʶ L/�K�ͻ�

6̫ĝʠ̔�uTh326Ƒ͞0ɕ�IL3�Ľĝ4Èɕ LK´Ƿʠ̔¯Į6Ľ

ĝ7ƎĈɌ˗ɐ1ēơ6̫ĝ�ŕĵ#KęʾƦOġŚ#K�170�3�ͼ 
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3-1-5. xp^ 
ǿśͰ07ͻöȺ−ēơ�n{�^6˫Ƴ4��/ͻ¿ʴ�ˋFƎ1ʡĝ!)˗ɐ1
!/ēơ1̫ĝ#K�OȐ˪!)ͼȐ˪Ǣȫ1!/7ͻˋͻƎͻ¿ʴ6ůƦ6ʟB

ĝN%1ēơ6�n{�^OŗʶƕͻöȺɊƜOͿůƦ$-ͻE!�7ͿůƦ1;ů

Ʀ4ʃ͉ɣ4í�/ǒɶ!ͻŗʶ�̙ɼ#K�˻>)ͼ 
śͰ6ʡȆͻˋ1ƎOʟBĝN%)öȺxk��1ͻˋ1¿ʴOʟBĝN%)öȺ

xk��Oʃ͉ɣ4í�/ǒɶ!)ˋ−Ǝ�ˋ−¿ʴȂ·Fͻˋ1ƎOʟBĝN%)ö
Ⱥxk��1ͻ¿ʴĈɌ6öȺxk��4ʃ͉ɣ4í�/ǒɶ!)ˋ−Ǝ�¿ʴȂ·0
7͚Ż4ˊ�ŗʶ�̙ɼ!)64Ŧ!ͻƎĈɌ6öȺxk��1ͻˋ1¿ʴOʟBĝ

N%)öȺxk��4ʃ͉ɣ4í�/ǒɶ!)Ǝ�̀ −¿ʴȂ·07̙ɼ6ɽƂ���
,)ͼ�6�1�IͻˋͻƎͻ¿ʴ6ʟBĝN%öȺ1ēơ6�n{�^4��/ͻ

ˋ1Ǝ7ʡĝ!)ůƦŦ6˗ɐ1ēơ6̫ĝ1!/˫Ƴ LK�ͻ¿ʴ7ĈɌ6˗ɐ

0ēơ16̫ĝ�˫Ƴ LƘK�1�ɶĩ L)ͼ 
)*!ͻǿśͰ07̙ɼ}�n]4��/ˋ1¿ʴOʟBĝN%)öȺxk��F

ˋ1ƎOʟBĝN%)öȺxk��Oɕ�)�ͻƎ1¿ʴOʟBĝN%)öȺxk�

�4-�/7Ȑ˪!3�,)ͼ'6)DͻĎŢ4˨�8ͻǿśͰ7Ǝ1¿ʴ6ʡĝ�

 L/�3��1OɧǏȐˮ#KpdT�473,/�3��ͻ¿ʴ�ĈɌ0ēơ1

̫ĝ!ƘK1ʸ�ILK�1�IͻĲ 3.136H�3̫ĝ0ůƦ�I3KʟBĝN%
1ēơ6̫ĝ�˗ɐ LK1#K�p��ǸEĈʘ4ʡȆO˷ǫ0�K1ʸ�ILKͼ

)*!ͻ¿ʴOƎ�Iʃ͉ɣ4í͖!/ǒɶ!/E̙ɼ�ː+3��1O˻>K�1

O¯ƕ6˺ͦ1#Kͼ 

 
Ç  3.13 ·ĝ−Âê�z��ps?ad¤ŋtŢðŘģ�|�  
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3-2. Õƍ 2BƖ·ĝ−Âê�z��ps?adğèÐĄæt²ÓŌ 
 

3-2-1. ĭī 
śͰ 2A 07ͻˋͻƎͻ¿ʴ6ůƦ6ʟBĝN%1ēơ6�n{�^4��/ͻ
¿ʴOˋ1Ǝ6ʟBĝN%1í͖!/ǒɶ!/Eŗʶ�̙ɼ!)�1�Iͻ¿ʴ7Ĉ

Ɍ6˗ɐ0ēơ1̫ĝ!ƘKęʾƦ�ɶĩ L)ͼ!�!ͻ̙ɼ}�n]626ǒɶ

Ȃ·0E̙ɼ7ȣ̚ɣˊ�ͻȂ·͉6ŷ��AJň��3�,)�1�Iͻ�n{�

^=6¿ʴůƦ6͊�4-�/ I4Ȑ˪#Kƞ˞��Kͼ 
'�0ͻǿśͰ07ˋͻƎͻ¿ʴ6ĜɊƜ1ēơ6̫ĝ6ƌĳ Oȣ̚#K�14

HJͻˋͻƎ1¿ʴ6̫ĝ=6͊�6̴�OȐ˪#KͼśͰ07ˋͻƎͻ¿ʴ6ů

Ʀ6ʟBĝN%1ēơ6�n{�^OŗʶƕͻöȺRTo�6ˋͻƎͻ¿ʴ6�$L

�6ğè«g�ødn²ÓŌgŖ<ͻ26ůƦ6ɊƜÖO¬Ǔ!)�4HJçŗʶ

6İ͗ 4̴��˟ILK�O˻>)ͼ 
E!EͻY}fV]q|QT�ɒ˽6Ļǿɣ3ʸ�6H�4ͻ¿ʴ�Ļɥ13JɊ

Ɯ6ʢĝ˗ɐ�ƎƵ LK60�L8ͻˋͻƎͻ¿ʴ6ůƦ6ʟBĝN%1ēơ6

�n{�^4��/¿ʴ6ɊƜO¬Ǔ#K1ͻ²6ůƦ6ɊƜOńǵ!)ĽĝHJE

çŗʶ�͗!�1¦ȶ LKͼ�Ǣ0ͻ¿ʴe�^�q�¶˷6H�4ͻ¿ʴ�³ý

ɣ4ɊƜ6ʢĝ˗̂4ýNKĽĝ7ͻ¿ʴɊƜO¬Ǔ!)Ľĝ4ͻ²6ůƦ6ɊƜO

ńǵ!)ĽĝHJEöȺ−ēơ�n{�^6çȔʏ�ŠǬ0�KęʾƦE�Kͼ 

 
 

3-2-2. ýĘ 
(�
�
����ÕƍÁ½Ŏ�

ȜŻ3ˡüɱȜˡüOĢC0ȜŻ3ˋˢOǺ#K 60ğ�śͰ4Đý!)ͼˋ¬
ǓȂ·7 18�28ȟ6 20ğͻƎ¬ǓȂ·7 18�24ȟ6 20ğͻ¿ʴ¬ǓȂ·7 18�
27 ȟ6 20 ğ�Đý!)ͼśͰĐýʹ7âĨͻ�LA0Ğȕ6śͰ4Đý!)�1�
3�ͻśͰ6ɦɣOɯI3�,)ͼ 

 
(�
�
� ��ÕƍĥÎ�

śͰ 1A, 1B, 2A1Ğȕ0�Kͼ 
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(�
�
�!��·ĝ�

śͰ 2A6H�3öȺǒɶʄ7ˬ�IL$ͻśͰ 1AF 1B1Ğȕ4ͻ͵ˋ6pSg
~�Tə͛×4RTo��ǒɶ L)ͼ  
öȺ7ͻˋͻƎͻ¿ʴůƦ6ɊƜOʟBĝN%K�10ÅƵ!)΅ɾ6RTo�0

�KͼÈɕ!)ɊƜ7ͻśͰ 2A1ȓ5Ğ"0�K�ͻǿśͰ07śͰ 2A6H�3ǒ
ɶʄ�3�)Dͻ¿ʴůƦ6ɊƜ�ɞ3Jͻə͛ Ɲ�IĚA)7Ŷ4ˡ˥4!/

2.45	6¿ʴ1!)ɨŦɣ¿ʴ1!/7ə͛ ŋ4˗ɶ LKȭˡȾ6Ě�Ŷ1�
�ɊƜͼ 

 
(�
�
�"��òŇB�

śͰ 2A1ȓ5Ğ"ƺ͡6öȺ−ēơ�n{�^˺ͦO˖,)ͼŗʶ}�n]1çŗ
ʶ}�n]6;˯˖6ȯL7Ğ"0�Kͼēơ4��Kõ͍ǯ͉�Ȝʋɏ4HJńă

#KȾ1|S�°wn]6��Ǣ�śͰ 2A 17ɞ3Kͼõ͍ǯ͉6ðǼˬŚ7śͰ
2A1Ğ"� 2000ms0�K�ͻ'6ƕ 10˯˖�16ŽĶȜʋɏ� 70ͷȌ�KĽĝ
47õ͍ǯ͉OͷʰDͻ70ͷǾȷ6Ľĝ7ͷƆͅ#KH�4õƙ!)ͼ)*!ͻ
õ͍ǯ͉7 1300ms HJ7ɰ�3I3�H�4!)ͼ�6H�3ˬŚ7ͻśͰ 1A 6
õ͍ǯ͉6õƙǢȫHJEʭ�õƙ0�Kͼ3&3IͻśͰ 1A 0ǫI�43,)H
�4ͻĜRTo�inq͉07ŗʶ6̭˖4ŷ��K)DͻâÃɣ3Ȝʋɏ�ͱ�3

Jõ͍ǯ͉�ɰ�3,)Ľĝ4ͻŗʶ6̭˖�̯�RTo�inq0Ɋ4õ͍ǯ͉æ

4ēơO#K6�͗!�3KęʾƦO͋�)D0�Kͼ3�ͻõ͍ǯ͉7ŗʶ}�n

]1çŗʶ}�n]0Ğ"H�4õƙ!/�Jͻçŗʶ}�n]ʈ;}�n]ɦ7ð

ǼˬŚ 2000ms �I͈ő LKͼA)ͻöȺǒɶø4ə͛ ŋ4ȭˡȾ1!/~�g
˫ě� 1000ms˗ɶ L)ͼ 
A)ͻśͰ 2A 1Ğȕ6Ǣȫ0�Ȝ˦6Ľĝ1õ͍ǯ͉æ4ēơ0�3�Ľĝ47
}d�͜� 150msͲJͻȜ˦[�Oɶ#T�gq�ə͛ ŋ4˗ɶ LͻśͰĐýʹ
7�6Ȝ˦[�6T�gqO˟)I3K>�Ǩ�Ȝ˦[�Oǁ#H�4ȧDIL)ͼ

śͰ 2A 1ɞ3KȾ1!/ͻ�61�ͻȜ˦[�6T�gq7 500ms ͉*�ǒɶ!ͻ
T�gq�ǒɶ L/�I 2000ms µæ4Ȝ˦[�Oǁ%3�Ľĝ47ə͛�îJǷ
NJͻț6˯˖�őAKͼ 
RTo�1Ȝ˦[�6Ŧơ͊Í7ͻśͰ 1A 1Ğ"Ǣȫ0ˬŚ!/�JͻŦơ͊Í
6ɾͩ7ͻͿ-6ůƦ6ɊƜ6ʟBĝN%Oēơ1Ŧơ.�KͿůƦRTo�ˋ−
ƎinqͻƎ−¿ʴinqͻˋ−¿ʴinq1-#>/6ůƦ6ɊƜ6ʟBĝN%
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Oēơ1Ŧơ.�KůƦRTo�ůƦinqOˬ�/�KͼĲ 3.144ͻ�6
Ŧơ͊Í6�ÉOɶ#ͼ 
çŗʶ}�n]07ͻ̀ ͻƎͻ¿ʴ6ůƦ6�+;-6ɊƜ�¬Ǔ LKĲ 3.15ͼ
É�8ͻˋ¬ǓȂ·07ͻRTo��ǆ-ˡˢɊƜ1ēơ6Ŧơ͊Í4��K̍1ʪ

O¬Ǔ#Kͼ'L4HJͻˋ−Ǝinq6RTo�7ͻ̍6�˥Ǝ�Iʪ6�˥Ǝ=1
ńNJͻƎ−¿ʴinq6RTo�7ˋO¬Ǔ!/EȔƵ#KĲƎ7ńNI3��6
H�4ŗʶ}�n]1çŗʶ}�n]0inqæ6RTo��ńNI3�inqO�

Ðwz}1Ħ<ͼ'!/ͻˋ−¿ʴinq7ͻʪ6ĲƎ�Ŷ1��ʟBĝN%�I̍
6ĲƎ�Ŷ1��ʟBĝN%4ńNKͼůƦinq6RTo�7ͻ̍6¡�Ŷ1�

�ɊƜʟBĝN%1ʪ6�˥�Ě1��ɊƜʟBĝN%�Iͻʪ6¡�Ŷ1��ɊƜ

ʟBĝN%1̍6�˥Ǝ�Ŷ1˨�ɊƜʟBĝN%4ńNKͼ 
3�ͻśͰĐýʹ7ͻçŗʶ}�n]O˖�ø4RTo�1Ȝ˦[�6͊Í��̻

ńǵ LK�17ɯI L)�ͻ26H�4ńǵ LK�1��Ʃļ7�îɯI L

/�3�,)ͼ 

 
 

 
Ç  3.14 Õƍ 2B tÓŌ��zoot·ĝğèpĕşn�tØêƁ©t�¨  
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Ç  3.15 Õƍ 2B t²ÓŌ��zootğè�øt�¨   

 
(�
�
�#��|rj��

śͰpdT�O˗ 3.24ɶ#ͼA$ͻÕƍ 
� pÅeśƊ0ŗʶ}�n]OǸň 13
}�n]˖�ͼ'6ƕͻ10 í͉6¹ƱOǉBͻçŗʶ}�n]O}�n]˖,)ͼ
śͰĐýʹ7ͻˋ¬ǓȂ·ͻƎ¬ǓȂ·ͻ¿ʴ¬ǓȂ·6�$L�;-6¬ǓȂ·4

Đý!)ͼ 
Ř  3.2 Õƍ 2B tÕƍ|rj�  
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3-2-3. Ņċ 
60ğ6śͰĐýʹ6�+ͻŗʶ}�n]0ͻ;}�n]6ŽĶȜʋɏ� 80ͷO�Ƃ
Ȅ�3�,)śͰĐýʹ1ʈ 13}�n]0ðD/̏�)śͰĐýʹ6ĝ˩ğĜ
¬ǓȂ·0;ğ$-7ͻŗʶ�Ćí073�ęʾƦ��K)Díȅ�I͏Ņ!)ͼ

A)ͻŗʶǸʞ}�n]1ȣ>)çŗʶ}�n]06Ȝʋɏ6À�́6ʛʀÖ�âÃ

6ŽĶÖ�IȖȸØŷ6Õµ×͖L/�) 1 ğ6śͰĐýʹ¿ʴ¬ǓȂ·O˖,
)śͰĐýʹ4-�/7ͻçŗʶ6̭Bäĝ�âÃ6ʡȆ6ÛĠ�Iň��ŅLK

)Díȅ�I͏Ņ!)ͼ 

 
(�
�(����ÓŌ��zos?adÓŌtöĳ�

60ğ6âśͰĐýʹ6ŗʶ}�n]4��Kŗʶ6ǐɼ4-�/Ȑ˪#KͼśͰ 2A
1Ğ"H�4ͻǿśͰ07śͰĐýʹ6ŗʶ6̭Bäĝ4HJͻŗʶ}�n]6ʩ}

�n]ǜ�ɞ3Kͼ'�0ͻśͰ 2A1Ğȕ4 vincentȫOɕ�/ŗʶ̭Ƃ6Ô®ŷ4
Ƒ͞ L3�Ǝ0ŗʶ6ÛĠO˻>)ͼĲ 3.164ŗʶ}�n]6 vincentǴʫOɶ#ͼ 
A$ͻůƦRTo�1ͿůƦRTo�͉6ŗʶ6İ͗ 4ŷ��K�Ȑ˪#K)

D4ͻůƦRTo�6Ȝʋɏ1ɾͩ6ͿůƦRTo�6ŽĶȜʋɏOȣ̚!)ͼ

Ȝʋɏ4-�/ͻRTo�Ȃ·ůƦRTo�1ͿůƦRTo�6Ϳȥȸ1ŗʶ

Ǽ͉ðǼͻ ǼͻƕǼ6ȥȸO˞į1#KśͰĐýʹæͿ˞į6íǚíȅO˖

,)ͼ'6ʡȆͻRTo�Ȃ·6¢ĀȆF(1, 55) = 93.04, p < .001, partial �2 = .87
1ŗʶǼ͉6¢ĀȆF(1.59, 87.51) = 379.66, p < .001, partial �2 = .63�ã4Ǻ
ƫ0�Jͻ'LI6¬©ÅɕEǺƫ0�,)F(2, 110) = 3.57, p < .05, partial �2 
= .06ͼ¬©Åɕ�Ǻƫ0�,)60�¿ȐŚO˖,)1�Mͻ-6ŗʶǼ͉6â
/4��/ͻRTo�Ȃ·6Ĉʘ¢ĀȆ�Ǻƫ0�,)ðǼΆF(1, 55) = 42.07, p 
< .001, partial �2 = .43,  ǼΆF(1, 55) = 62.87, p < .001, partial �2 = .53, ƕǼΆ
F(1, 55) = 71.79, p < .001, partial �2 = .57ͼ#3N+ͻâ/6Ǽ͉0ůƦRTo
�6Ȝʋɏ7ͿůƦRTo�HJEÀ�,)1˨�KͼA)ͻͿůƦRTo�1ů

ƦRTo�6�Ǣ4��/ͻŗʶǼ͉6Ĉʘ¢ĀȆ�Ǻƫ0�,)ͿůƦRTo�Ά

F(2, 54) = 133.99, p < .001, partial �2 = .83, ůƦRTo�ΆF(2, 54) = 263.75, p 
< .001, partial �2 =. 91ͼ'�0ͻͿůƦRTo�4��/ŗʶǼ͉6ņ̿ȣ̚O˖
�1ͻâ/6ŗʶǼ͉6͉4Ǻƫŷ�˟IL)ðǼ1 Ǽ6 Ά͉p < .001, d = 2.62, ð
Ǽ1ƕǼ6͉Άp < .001, d = 3.52,  Ǽ1ƕǼ6͉Άp < .001, d = 0.76ͼůƦRT
o�4��/ŗʶǼ͉6ņ̿ȣ̚O˖,)1�MͻĞ"�â/6ŗʶǼ͉6͉4Ǻƫ
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ŷ�˟IL)ðǼ1 Ǽ6 Ά͉p < .001, d = 2.03, ðǼ1ƕǼ6 Ά͉p < .001, d = 2.92, 
 Ǽ1ƕǼ6͉Άp < .001, d = 0.89ͼ-AJͻͿůƦRTo�0EůƦRTo�0
EȜʋɏ7ͻðǼͻ ǼͻƕǼ4��/×�Jʥ�)1˨�Kͼ 
ț4ͻɾͩ6ͿůƦRTo�͉6ŗʶ6İ͗ 6ŷOȐ˪#K)D4ͻ̀ −ƎRT
o�ͻƎ−¿ʴRTo��H:ˋ−¿ʴRTo�6ȜʋɏOȣ̚!)ͼȜʋɏ4-�/ͻ
RTo�inqˋ−ƎinqͻƎ−¿ʴinqͻˋ−¿ʴinq6ȥȸ1ŗʶǼ
͉ðǼͻ ǼͻƕǼ6ȥȸO˞į1#KśͰĐýʹæͿ˞į6íǚíȅO˖,

)1�MͻRTo�inq6¢ĀȆF(2, 110) = 14.32, p < .001, partial �2 = .21
1ŗʶǼ͉6¢ĀȆF(1.77, 97.57) = 361.05, p < .001, partial �2 = .87�ã4Ǻ
ƫ0�,)�ͻ'LI6¬©Åɕ7Ǻƫ073�,)F(2.63, 144.55) = 1.55, p = .21, 
partial �2 = .03ͼRTo�inq4-�/ņ̿ȣ̚O˖�1ͻˋ−Ǝinq1Ǝ−¿
ʴinq16͉p < .001, d = 0.43ͻˋ−Ǝinq1ˋ−¿ʴinq6͉p < .001, d 
= 0.404Ǻƫŷ�˟IL)�ͻƎ−¿ʴinq1ˋ−¿ʴinq6͉47Ǻƫŷ�˟
IL3�,)ͼ�6�1�IͻƎ−¿ʴinq1ˋ−¿ʴinq7ˋ−ƎinqHJE
Ȝʋɏ�À��1�N�KͼA)ͻŗʶǼ͉4-�/6ņ̿ȣ̚7ͻø̢6ͿůƦR

To�6Ȝʋɏ4-�/6ʢ˩ɣȐŚʡȆ6̨J0�Kͼ 
ůƦRTo�7ͿůƦRTo�HJEŗʶ�͗!�ͻͿůƦRTo�6 07ˋ−
Ǝinq4ȣ>/Ǝ−¿ʴinq1ˋ−¿ʴinq6ŗʶ�͗!�1��ʡȆ7ͻśͰ
1AOçɐ#KʡȆ0�K1˨�Kͼ 

 
Ç  3.16 Õƍ 2B tÓŌ��zotĕĻĢt vincent ăŉ   
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(�
�(� �ÓŌ��zo@b²ÓŌ��zos@antĕĻĢt¥�ż�

Ĳ 3.174ͻŗʶ}�n]Ǹʞ}�n]1çŗʶ}�n]6Ȝʋɏ1ēơǯ͉6ǐɼ
ORTo�inq�14ɶ#ͼ�6ʡȆ�IͻŗʶǸʞ}�n]�Içŗʶʈ;}�

n]4��/6Ȝʋɏ6À�́OȧD)Ĳ 3.18ͼ3�ͻ�6Ö6Ȗȸ˶ŷO^�|
6W��w�4ɶ#ͼçŗʶ}�n]0öȺ6ɊƜÖO¬Ǔ#K�14HJͻöȺ1

ēơ6�n{�^͊Í�ńǵ LKȂ·07ͻ�n{�^O��IȔʏ!ɧ#1ʸ�

K1ͻȜʋɏ�ňż4��K�1�¦ȶ LKͼ!�!ͻÞ6ŗʶ}�n]0ŗʶ!

)ɊƜ1ēơ6̫ĝ͊Í6˫Ƴɟ̓�ͻçŗʶ}�n]0Eóɕ LK60�L8ͻ

Ȝʋɏ6À�́7'6íŪ �3K1ʸ�ILKͼ'�0ͻ�6ÖO¬ǓȂ·͉0ȣ

̚#K�14HJͻÞ6̫ĝ˗ɐ626̻í�çŗʶ0óɕęʾ0�,)�OȐ˪0

�K1ʸ�)ͼ 

Ç  3.17 Õƍ 2B tÓŌćł��zo@b²ÓŌ��zot  

ĕĻĢpÂêĂƀtöĳ  
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A$ͻůƦRTo�6Ȝʋɏ6À�́4-�/ͻ¬ǓȂ·ˋ¬ǓȂ·ͻƎ¬Ǔ

Ȃ·ͻ¿ʴ¬ǓȂ·6ȥȸO˞į1#K;˞įśͰĐýʹ͉6íǚíȅO˖,)

1�Mͻ¬ǓȂ·6¢ĀȆ�Ǻƫ0�,)(F(2, 53) = 4.94, p < .05, partial �2 = .16)ͼ
ņ̿ȣ̚O#K1ͻ¿ʴ¬ǓȂ·1ˋ¬ǓȂ·6Ȝʋɏ6À�́6͉4Ǻƫŷ�˟I

L(p < .01, d = 1.05)ͻ¿ʴ¬ǓȂ·1Ǝ¬ǓȂ·6͉47ǺƫÛĠ�˟IL)�(p 
= .08, d = 0.79)ͻˋ¬ǓȂ·1Ǝ¬ǓȂ·6͉47Ǻƫŷ�˟IL3�,)ͼ�LI
6�1�IͻůƦRTo�4-�/ͻˋ¬ǓȂ·FƎ¬ǓȂ·4ȣ>/ͻ¿ʴ¬Ǔ

Ȃ·6Ȝʋɏ6À�́�Ū �ÛĠ��K1N�Kͼ 
ț4ͻͿůƦRTo�6Ȝʋɏ6À�́4-�/ͻ¬ǓȂ·ˋ¬ǓȂ·ͻƎ¬Ǔ

Ȃ·ͻ¿ʴ¬ǓȂ·6ȥȸ1RTo�inqˋ−ƎinqͻƎ−¿ʴinqͻˋ
−¿ʴinq6ȥȸO˞į1#KͿ˞įȲĝ˩ə6íǚíȅO˖,)ͼ'6ʡȆͻ
RTo�inq6¢ĀȆ7Ǻƫ073�,)�(F(2, 106) = 2.12, p = .13, partial �2 
= .04)ͻ¬ǓȂ·6¢ĀȆ�ǺƫÛĠ0(F(2, 53) = 2.71, p = .08, partial �2 = .09)ͻ
'LI6¬©Åɕ7Ǻƫ0�,)(F(4, 106) = 24.28, p < .001, partial �2 = .48)ͼ¬
©Åɕ�BIL)60�¿ȐŚO˖�1ͻ26RTo�inq0E¬ǓȂ·6Ĉʘ¢

ĀȆ�Ǻƫ0�,)(ˋ−ƎinqΆF(2, 53) = 16.38, p < .001, partial �2 = .38, Ǝ−
¿ʴinqΆF(2, 53) = 5.01, p < .05, partial �2 = .16, ˋ−¿ʴinqΆF(2, 53) = 
13.62, p < .001, partial �2 = .34)ͼ'�0ͻņ̿ȣ̚O˖,)�ͻ26ͿůƦRTo
�6̨J6¬ǓȂ·6�+62L�;-6Ȃ·0�ńinq13Jͻ¬Ǔøƕŗ

ʶ}�n]1çŗʶ}�n]6͉0inqæ6ͿÔ6RTo��â�ńNI3�ͼ

'6)Dͻ�ńinq13KȂ·1²6ͿȂ·16͉47ƍɂŷ��K�1�ƪŚ 

LKͼ'�0ͻ��07'6ŷ6ȐŚʡȆ47˧L$ͻȡKͿȂ·͉6ŷ6ȐŚʡȆ

6B˫̢#K�11#Kµ͌6ņ̿ȣ̚6ʡȆEĞȕ6ʸ�Ǣ0˫̢#Kͼņ̿ȣ

̚6ʡȆͻ̀ −¿ʴinq4��/7ͻ̀ ¬ǓȂ·1¿ʴ¬ǓȂ·6͉4Ǻƫŷ�˟I

L)�(p < .05, d = 0.86)ͻˋ−Ǝinq4��Kˋ¬ǓȂ·1Ǝ¬ǓȂ·6͉FͻƎ−
¿ʴinq4��KƎ¬ǓȂ·1¿ʴ¬ǓȂ·6͉47Ǻƫŷ�˟IL3�,)ͼ-

AJͻ̀ −¿ʴinq07ͻ̀ O¬Ǔ!)Ľĝ4ȣ>¿ʴO¬Ǔ!)Ľĝ47Ȝʋɏ6

À�́�Ū ��1�N�KͼA)ͻ26¬ǓȂ·0ERTo�inq6Ĉʘ¢ĀȆ

�˟IL)ˋ¬ǓȂ·ΆF(2, 52) = 22.31, p < .001, partial �2 = .46, Ǝ¬ǓȂ·Ά
F(2,52) = 19.40, p < .001, partial �2 = .43, ¿ʴ¬ǓȂ·ΆF(2,52)=8.16, p < .01, 
partial �2 = .24ͼņ̿ȣ̚6ʡȆ4-�/ͻ×˫6ɒɗ�I�ńinqO͏�ͿÔ
6RTo�inq͉6ŷ6ȐŚʡȆ6BO˫̢#K1ͻƎ¬ǓȂ·4��/ˋ−Ǝin
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qHJEƎ−¿ʴinq6Ǣ�À�́�Ǻƫ4Ū �,)�(p < .05, d = 0.65)ͻ̀ ¬Ǔ

Ȃ·4��Kˋ−Ǝinq1ˋ−¿ʴinq6͉Fͻ¿ʴ¬ǓȂ·4��KƎ−¿ʴi
nq1ˋ−¿ʴinq6͉47Ǻƫŷ�˟IL3�,)ͼ-AJͻƎ−¿ʴinq0Ǝ
O¬Ǔ!/Eͻ̀ −Ǝinq0ƎOńǵ!)Ľĝ?2Ȝʋɏ�ň��À�!3��1�
N�Kͼ 

 

Ç  3.18 Õƍ 2B t²ÓŌ��zotĕĻĢt¥�ż  

 
 

(�
�(�!��ÓŌ��zo@b²ÓŌ��zos@antÂêĂƀtÏ½ż�

Ĳ 3.194ͻŗʶǸʞ}�n]�Içŗʶʈ;}�n]4��/6ēơǯ͉6ńắ
Oɶ#ͼ3�ͻ�6Ö6Ȗȸ˶ŷO^�|6W��w�4ɶ#ͼA$ͻůƦRTo

�6ēơǯ͉6ŀý́4-�/ͻ¬ǓȂ·O˞į1#K;˞įśͰĐýʹ͉6íǚí

ȅO˖,)1�MͻȂ·6¢ĀȆ7Ǻƫ073�,)(F(2, 53) = 0.15, p = .86, partial 
�2 = .01)ͼ 
ț4ͻͿůƦRTo�6ēơǯ͉6ŀý́4-�/ͻ¬ǓȂ·ȥȸ1RTo

�inqȥȸO˞į1#KͿ˞įȲĝ˩ə6íǚíȅO˖,)1�MͻRTo

�inq6¢ĀȆ7Ǻƫ073�,)�F(2, 106) = 0.27, p = .77, partial �2 = .01ͻ
¬ǓȂ·6¢ĀȆF¬©Åɕ4-�/7ǺƫÛĠ0�,)(¬ǓȂ·ΆF(2, 53) = 2.92, 
p = .06, partial �2 = .10, ¬©ÅɕΆF(4, 106) = 2.37, p = .06, partial �2 = .08)ͼ¬
©Åɕ�ǺƫÛĠ13,)60ͻ�¿ȐŚO˖,)1�Mͻˋ−Ǝinq1Ǝ−¿ʴi
nq0¬ǓȂ·6Ĉʘ¢ĀȆ�Ǻƫ13,)ˋ−ƎinqΆF(2, 53) = 3.97, p < .05, 
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partial �2 = .13, Ǝ−¿ʴinqΆF(2, 53) = 3.69, p < .05, partial �2 = .12ͼņ̿
ȣ̚O˖,)1�MͻƎ−¿ʴinq4��/ͻƎ¬ǓȂ·1¿ʴ¬ǓȂ·6͉4Ǻƫ
ŷ�˟IL)�(p < .05, d = 0.86)ͻ̀ −Ǝinq4��Kˋ¬ǓȂ·1Ǝ¬ǓȂ·6͉
47Ǻƫŷ�˟IL3�,)ͼA)ͻ¿ʴ¬ǓȂ·4͊!/RTo�inq6Ĉʘ¢

ĀȆ�ǺƫÛĠ0�,)�(F(2, 52) = 2.56, p = .09, partial �2 = .09)ͻņ̿ȣ̚O#
K1Ǝ−¿ʴinq1ˋ−¿ʴinq6͉47Ǻƫŷ�˟IL3�,)ͼ 

 
Ç  3.19 Õƍ 2B t²ÓŌ��zotÂêĂƀtÏ½ż  

 
 

(�
�(�"��²ÓŌ��zos?adĕĻĢtÐ¿�

ĜRTo�inq6çŗʶ}�n]6ŗʶÛĠ4-�/Ȑ˪#K)D4ͻçŗʶ}

�n]ʈ;}�n]1Ǹʞ}�n]0�Kʈ}�n]6ȜʋɏOȣ̚#KĲ 3.20ͼ
3�ͻ�6Ö6Ȗȸ˶ŷO^�|6W��w�4ɶ#ͼ�ńinq4-�/7ͻŗʶ

}�n]1çŗʶ}�n]0inqæ6ͿÔ6RTo��â�ńNI3�)Dͻçŗ

ʶ6ƞ˞�3�1ƪŚ LKͼ'�0ͻ��07�ńinqOȣ̚4ĢD3��11

#Kͼ 
A$ͻůƦRTo�inq4-�/ͻ¬ǓȂ·ˋ¬ǓȂ·ͻƎ¬ǓȂ·ͻ¿ʴ

¬ǓȂ·6ȥȸ1}�n]çŗʶʈ;}�n]1ʈ}�n]6ͿȥȸO˞

į1#KͿ˞įȲĝ˩ə6íǚíȅO˖,)1�Mͻ¬ǓȂ·6¢ĀȆ1}�n]6

¢ĀȆ�ã4Ǻƫ0�,)�(¬ǓȂ·ΆF(2, 53) = 5.9, p < .01, partial �2 = .18, }
�n]ΆF(1, 53) = 40.4, p < .001, partial �2 = .43)ͻ¬©Åɕ7Ǻƫ073�,)F(1, 



 

 91 

53) = 0.528, p = .59, partial �2 = .02ͼ'�0ͻ¬ǓȂ·6ņ̿ȣ̚O˖�1ͻˋ¬
ǓȂ·1¿ʴ¬ǓȂ·6͉FƎ¬ǓȂ·1¿ʴ¬ǓȂ·6͉47Ǻƫŷ�BIL)�

ˋ¬ǓȂ·1¿ʴ¬ǓȂ·Άp < .05, d = 0.6, Ǝ¬ǓȂ·1¿ʴ¬ǓȂ·Άp < .05, d 
= 0.69ͻˋ¬ǓȂ·1Ǝ¬ǓȂ·6͉47Ǻƫŷ�BIL3�,)ͼ�6�1�Iͻ
ůƦRTo�4-�/7ͻ¿ʴO¬Ǔ#KĽĝHJˋFƎO¬Ǔ#KĽĝ0Ȝʋɏ

�À�ͻâÃɣ4çŗʶ}�n]6ƀɥHJEʞɥ0Ȝʋɏ�ŀý!/�K�1�N

�Kͼ 
ț4ͻͿůƦRTo�6ĜRTo�inq4-�/Ȑ˪#KͼA$ͻˋ−Ǝinq4
-�/ͻ¬ǓȂ·ˋ¬ǓȂ·ͻƎ¬ǓȂ·6Ϳȥȸ1}�n]çŗʶʈ;}�

n]1ʈ}�n]6ͿȥȸO˞į1#KͿ˞įȲĝ˩ə6íǚíȅO˖�ͼ'6

ʡȆͻ}�n]6¢ĀȆ�Ǻƫ0�,)�F(1, 36) = 54.04, p < .001, partial �2 
= .60ͻ¬ǓȂ·6¢ĀȆ1¬©Åɕ7Ǻƫ073�,)(¬ǓȂ·ΆF(1, 36) = 1.34, p 
= .26, partial �2 = .04, ¬©ÅɕΆF(1, 36) = 0.51, p = .48, partial �2 = .01)ͼ�6
�1�Iͻ̀ −Ǝinq4-�/7ͻ̀ O¬Ǔ#KĽĝ1ƎO¬Ǔ#KĽĝ0Ȝʋɏ4

Ǻƫ3ŷ73�ͻâÃɣ4ͻçŗʶ}�n]6ƀɥHJEʞɥ0Ȝʋɏ�ŀý!/�

K�1�N�Kͼ 
ț4ͻƎ−¿ʴinq4-�/ͻ¬ǓȂ·Ǝ¬ǓȂ·ͻ¿ʴ¬ǓȂ·6Ϳȥȸ1
}�n]çŗʶʈ;}�n]1ʈ}�n]6ͿȥȸO˞į1#KͿ˞įȲĝ˩

ə6íǚíȅO˖,)1�Mͻ}�n]6¢ĀȆ�Ǻƫ0�JF(1, 35) = 30.79, p 
< .001, partial �2 = .47ͻ¬ǓȂ·6¢ĀȆ4ǺƫÛĠ�˟IL)�F(1, 35) = 4.09, 
p = .05, partial �2 = .11ͻ¬©Åɕ7Ǻƫ073�,)(F(1, 35) = 1.91, p = .18, 
partial �2 = .05)ͼ�6�1�IͻƎ−¿ʴinq4-�/7ͻ¿ʴO¬Ǔ#KĽĝH
JEƎO¬Ǔ#KĽĝ6Ǣ�Ȝʋɏ�À�ÛĠ��JͻâÃ1!/ͻçŗʶ}�n]

ƀɥHJEʞɥ6Ȝʋɏ�ͱ�3K�1�N�Kͼ 
Ǹƕ4ͻˋ−¿ʴinq4-�/ͻ¬ǓȂ·ˋ¬ǓȂ·ͻ¿ʴ¬ǓȂ·6Ϳȥȸ
1}�n]çŗʶʈ;}�n]1ʈ}�n]6ͿȥȸO˞į1#KͿ˞įȲĝ

˩ə6íǚíȅO˖,)1�Mͻ}�n]6¢ĀȆ�Ǻƫ0�JF(1, 35) = 40.57, p 
< .001, partial �2 = .54ͻ¬ǓȂ·6¢ĀȆF¬©Åɕ4ǺƫÛĠ�BIL)¬Ǔ
Ȃ·ΆF(1, 35) = 3.85, p = .06, partial �2 = .10, ¬©ÅɕΆF(1, 35) = 3.28, p = .08, 
partial �2 = .09ͼ¬©Åɕ�ǺƫÛĠ0�,)60ͻ�¿ȐŚO˖,)1�Mͻʈ
;}�n]4��K¬ǓȂ·6Ĉʘ¢ĀȆ�Ǻƫ0�,)�F(1, 35) = 5.65, p = .02, 
partial �2 = .14ͻʈ}�n]4��K¬ǓȂ·6Ĉʘ¢ĀȆ7Ǻƫ03�,)ͼ
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�6�1�Iͻ̀ −¿ʴinq4-�/7ͻ¿ʴO¬Ǔ!)ĽĝHJEˋO¬Ǔ!)Ľ
ĝ6Ǣ�ͻŗʶƀɥ6Ȝʋɏ�À��1�N�KͼA)ͻˋ¬ǓȂ·ͻ¿ʴ¬ǓȂ·

6�Ǣ0}�n]6Ĉʘ¢ĀȆ�Ǻƫ0�,)ˋ¬ǓȂ·ΆF(1, 35) = 34.38, p 
< .001, partial �2 = .50, ¿ʴ¬ǓȂ·ΆF(1, 35) = 10.12, p < .01, partial �2 = .22ͼ
�6�1�Iͻˋ¬ǓȂ·0E¿ʴ¬ǓȂ·0Eͻçŗʶ}�n]ƀɥHJEʞɥ6

Ȝʋɏ�ͱ�3K�1�N�Kͼ 

 
Ç  3.20 Õƍ 2B t²ÓŌ��zos?adĕĻĢtÐ¿  
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3-2-4. ō× 
A$ͻvincentȫOɕ�/ʌì!)ŗʶ}�n]6-6Ǽ͉6ȜʋɏOȣ̚#K1ͻ
ůƦRTo�0EͿůƦRTo�0Eͻâ/6Ǽ͉6͉4Ǻƫŷ�˟IL)ͼȜʋ

ɏ�ͻŗʶðǼHJE ǼͻƕǼ6Ǣ�ͱ�ͻ ǼHJEƕǼ6Ǣ�Ȝʋɏ�ͱ�,

)�1�Iŗʶ�3 L)1˨�Kͼ 
A)ͻRTo�inq͉6ŗʶ6İ͗ Oȣ>K1ͻůƦRTo�7ͿůƦRT

o�HJEŗʶ�͗!�ͻͿůƦRTo�6 07ˋ−Ǝinq4ȣ>/Ǝ−¿ʴin
q1ˋ−¿ʴinq6ŗʶ�͗!�,)ͼ�6ʡȆ7ͻśͰ 1AOçɐ#KʡȆ0�Kͼ 
'!/ͻçŗʶ}�n]4��KƵʱ6À�́O˻>K)D4ͻŗʶǸʞ}�n]

�Içŗʶʈ;}�n]4��/6ȜʋɏFēơǯ͉6ńắO˻>)ͼůƦRT

o�4͊!/7ͻ¿ʴ6ńǵƕ4�n{�^OȜ!�ƪ̎#K�1�ͻ²6ůƦ6ń

ǵƕ4ȣ>/ŠǬ0�K�1�N�,)ͼ�6�17ͻ¿ʴOńǵ!)1�4ͻńǵ

!/�3�ˋ1Ǝ6ʟBĝN%4Ļ.�ēơ6̫ĝ6˫Ƴɟ̓Oɕ�K�1�0�K

)Dͻçŗʶ�ŠǬ0�KęʾƦOɶĩ#Kͼ�Ǣ0ͻÞ6ˋ1¿ʴ6ʟBĝN%F

Ǝ1¿ʴ6ʟBĝN%4Ļ.�ēơ6̫ĝ6˫Ƴɟ̓Oɕ�K�1�0�/Eͻçŗ

ʶ�ŠǬ473I3�ęʾƦ�ʸ�ILKͼA)ͻ2ůƦRTo�6�+ͻƎ−¿ʴi
nq4-�/7ēơǯ͉4ͻ̀ −¿ʴinq4-�/7Ȝʋɏ4��/ͻ¿ʴ6¬Ǔ6
Ƒ͞�Ǝ�K�7ˋ6¬Ǔ6Ƒ͞4ȣ>/Ū �,)ͼ�6�17ͻÞ6¿ʴ1ēơ

6̫ĝ6˫Ƴɟ̓Oɕ�K�1HJͻÞ6ƎFˋ1ēơ6̫ĝ6˫Ƴɟ̓Oɕ�K�

1�çŗʶOÿ�KęʾƦOɶĩ#Kͼ)*!ͻ�61�4ēơ4̫͊!3�ůƦ�

Ǝ−¿ʴinq07ˋůƦͻ̀ −¿ʴinq07ƎůƦͻɊƜ6ʟBĝN%1ēơ6
̫ĝ6˫Ƴɟ̓43PI�6Ǝ0͊NK�7ǫI�073�ͼ 
A)ͻĜRTo�inq6çŗʶ}�n]6ƀɥçŗʶʈ;}�n]1ʞɥç

ŗʶʈ}�n]6ȜʋɏOȣ̚#K1ͻâ/6RTo�inq4��/ƀɥHJ

ʞɥ0Ǻƫ4Ȝʋɏ�ͱ�3,/�)ͼ�6�1�Iͻçŗʶ}�n]4��/ͻŗ

ʶ�3 L)1˨�KͼA)ͻůƦRTo�inqFƎ−¿ʴRTo�inqͻˋ−
¿ʴRTo�inq07ͻˋFƎO¬Ǔ#KĽĝHJEͻ¿ʴO¬Ǔ#KĽĝ0Ȝʋ

ɏ�ͱ�ͻçŗʶ�ŠǬ0�,)�1�N�,)ͼ�Ǣ0ͻ̀ −ƎRTo�inq07ͻ
ˋO¬Ǔ#KĽĝ1ƎO¬Ǔ#KĽĝ0Ȝʋɏ4Ǻƫ3ŷ73�ͻçŗʶ6ēơ6͗

ǬƂ4ŷ�3�,)�1�N�Kͼ 
µ×6H�4ͻ¿ʴO¬Ǔ!/Eçŗʶ�ȣ̚ɣǨ�0�K1���1�Iͻˋͻ

Ǝ4ȣ>/¿ʴ7ͻēơ16̫ĝ4ȉ̘4͊�!/�Jͻ̫ĝ6ƌĳ ��AJƌ�
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3��1�ɶĩ L)ͼ 

 
 

3-2-5. xp^ 
ǿśͰ07ͻˋͻƎͻ¿ʴ6ĜɊƜ6öȺ−ēơ̫ĝ=6͊�6±Ǣ6̴�OȐ˪#
K)D4ͻĜůƦ1ēơ6̫ĝ6ƌĳ Oȣ̚!)ͼȐ˪Ǣȫ1!/7ͻˋͻƎͻ¿

ʴ6ůƦ6ʟBĝN%1ēơ6�n{�^OŗʶƕͻöȺRTo�6ˋͻƎͻ¿ʴ

ůƦ6�+�$L�6ɊƜO¬Ǔ!/çŗʶśͰO˖�ͻ26ůƦ6ɊƜO¬Ǔ!)

�4H,/çŗʶ6İ͗ �ɞ3K�O˻>)ͼ 
'6ʡȆͻˋFƎO¬Ǔ#KHJE¿ʴ¬Ǔƕ6çŗʶ�ŠǬ0�,)ͼ�6ʡȆ

�Iͻ¿ʴ7ˋFƎ4ȣ>/ēơ16ʡ:-��Ɗ�ͻöȺ−ēơ̫ĝ=6͊��³ý
ɣͻ�K�7ȉ̘0�K�1�ɶĩ LKͼ�Ǣ0ͻY}fV]q|QT�ɒ˽6H

�4ͻ¿ʴ�Ļɥ13JɊƜ6ʢĝ˗ɐ�ƎƵ L/�Jͻ'6ʢĝ˗̂4��/¿

ʴ�̿˞3ƒûOǆ-1#K1�6ʡȆ7˷ǫ0�3�ͼ 

 
 

3-3. Õƍ 2A p 2B txp^ 
śͰ 2A1 2B07ͻŗʶƕ6öȺ−ēơ�n{�^4��K¿ʴ6͊�6Ǣƈ4ȭ
ɦ!ͻ̀ 1Ǝ1¿ʴ6ʟBĝN%1ēơ6̫ĝ�26H�3˗ɐ0Ü��OȐ˪!)ͼ 
śͰ 2A07ˋͻƎͻ¿ʴOʟBĝN%/pdT� L)RTo�1ēơ6öȺ−ē
ơ�n{�^ŗʶOĆí˖,)ƕ4ͻͿůƦ$-�K�7ͿůƦ1;ůƦ4í�/ǒ

ɶ!ͻŗʶ6̙ɼO˻>)ͼ'6ʡȆͻƎ4-�/7ĈɌ6˗ɐ*1Ȝ!�ēơOƉ

�̎�!4��3K�ͻ¿ʴ4-�/7ĈɌ6˗ɐ0Eŗʶ}�n]1Ğȕ4Ȝ!�

ēơOƉ�̎�#�1�0�K1���1�Iͻˋ1Ǝ1¿ʴ6ʟBĝN%1ēơ6

�n{�^4��/ͻ̀ 1Ǝ7ʡĝ!)˗ɐůƦŦ˗ɐ0͊�!/�K64Ŧ!ͻ

¿ʴ7ĈɌ0͊�!ƘK�1�ɶĩ L)ͼ 
śͰ 2B 07ͻ�6Ⱦ4-�/ I4ͻŗʶƕ6ĜɊƜ1ēơ6̫ĝ6ƌĳ O˻
>K�14HJȐ˪!)ͼˋͻƎͻ¿ʴ6ůƦ6ʟBĝN%1ēơ6�n{�^O

ŗʶƕͻöȺRTo�6ˋͻƎͻ¿ʴůƦ6�+�$L�6ɊƜO¬Ǔ!/çŗʶś

ͰO˖�ͻ'6͗ǬƂO˻>)ͼ'6ʡȆͻ¿ʴOĢCˡˢɊƜ6ʟBĝN%Oēơ

4Ŧơ.�#KRTo�inq07ͻ¿ʴ6¬Ǔƕ7ˋFƎ6¬Ǔƕ4ȣ>/çŗʶ

�ŠǬ0�K�1�N�,)ͼ�6�1�Iͻ¿ʴ7ˋFƎ4ȣ>ͻȉ̘4ēơ1̫
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ĝ#K�1�ɶĩ L)ͼ 
µ×6�̫6śͰʡȆ7ͻˋͻƎͻ¿ʴ6ůƦ6ʢĝ˗ɐ1ēơ6�n{�^˫

Ƴ4��/ͻ¿ʴ6͊�6Ǣƈ�ɞ3K�1Oɶĩ#KͼĲ 3.216H�4ˋ1Ǝ�ʡ
ĝ!)˗ɐ0ēơ1̫ĝ#K64Ŧ!ͻ¿ʴ7ĈɌ6˗ɐ0ͻ�6̫ĝ4³ýɣ4͊

�#KęʾƦ�ɶĩ LKͼ!)�,/ͻǿʆ6śͰʡȆ7ͻ¿ʴe�^�q�¶˷

Oǘǆ#Kͼ 

 
 

 
Ç  3.21 ·ĝ−Âê�z��ps?ad¤ŋtƁ��|�  
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� ·ĝ−Âê�z��pŢðtſĈªôsƁĹ4ĸ

fdÕƍīčš 
 
ǦŻ4��Kˡˢ̱Ă�n{�^4-�/ʸ�K1ͻ�Ƃŗʶ#L8'6˫ƳO#

�4Ɵċ!/!A,/Eīͦ3�1��Ľ͛8�J073�ͼņȕ3ɋȪ0̶î3˖

ĂO˖��1�0�K)D47ͻl ˢ̱Ă�n{�^OſĈsfMknªô#K�1

�ƞ˞13Kͼ 
Ishizaki et al.(2015)6ɳʂFǿ˽Ǟ6ʈͿ,ʆ0̢>)ɳʂ07ͻöȺ−ēơ�n
{�^6ŗʶ̲ɽFŗʶɧƕ6˫Ƴ4-�/Ȑ˪ L)ͼ!�!ͻß˖ɳʂ07yq

OŦ̂1!)˜͕3ˡˢɊƜ6ʟBĝN%1̱Ă6�n{�^6˫Ƴ�ͅǼ͉26H

�4Ðǆ LK�4-�/7Ȑ˪ L/�3�,)ͼöȺ−ēơ�n{�^˫Ƴ6ͅǼ
Ðǆ4-�/Ȑ˪#K�17ͻöȺ−ēơ�n{�^6�Zsh�6�ˉƦOȐˮ#K
×0̿˞0�Kͼ'�0ͻʈʆ07ˡˢɊƜ6ʟBĝN%1ēơ6�n{�^˫Ƴ

�ͻͅǼ̯ƆOǉP026H�4Ðǆ LK�4-�/Ȑ˪#Kͼ 
Ę��Iȕ�3ɳʂ0ͻͅǼ͉Oʠ/˫Ƴ�ȰŌ!)JͻńŠ!)J#K�1�ļ

ģ L/�KLoftus, 1979ͼÉ�8ͻMettler & Kellman2014�˖,)ͻ˕6
íͩ4͊#KɯˢŗʶśͰ6ʡȆ07ͻŗʶɧƕ4ȣ>/ 1 ̬͉6̯Ɔƕ6Ȝʋɏ7
À�!ͻēơǯ͉7ͅ�3,)�1�ļģ L/�Kͼ'6�Ǣ0ͻŗʶO Ǡ!/

�K͉4˫Ƴ�Śɭ!ͻŗʶOç͈!)1�4 ǠøHJś˖Ƶʱ�ˊ�3K1��

śͰʡȆEǜņ�ļģ L/�Kͼˡˢɣ3˺ͦo]gm�í͖˺ͦOɕ�)ś

Ͱ4��/ͻ˯˖OʳJ̡!˖,)ƕͻ2·4ǦɽƂ6̯ƆǼ͉ƕ4˫Ƴ�Ġ×!)�
1�ɶ L/�Jͻ̯ƆǼ͉ 4˫Ƴ�Śɭ!)1ʸ�IL/�KStickgold, 
Whidbee, Schirmer, Patel & Hobson, 2000ͼA)ͻ��IL)ǜŔïOa�{��
k6[���°�Iƻ+̟CkT{�^˺ͦOɕ�)̫ʥɣ̱ĂŗʶśͰ0Eͻ1 Ǯ
Ňƕ4Ȝʋɏ1ēơǯ͉6Ġ×�˟IL)�1�ļģ L/�KWalker, 
Brakefield, Morgan, Hobson, Stickgold, 2002ͼ�6H�3ͻɮɫOĢC̯ƆǼ͉ƕ
6˺ͦś˖Ƶʱ6Ġ×Oļģ!)ɳʂ07ͻ̯ƆǼ͉ƕ6˺ͦś˖Ƶʱ6Ġ×47ɮ

ɫ�ȱ�͊NK�1�ɶĩ L/�KStickgold, 2005ͼ 
µ×6H�3ɯ˟O̕A�K1ͻɊƜ6ʟBĝN%1ēơ6�n{�^˫Ƴ4-�

/Eͻ̯ƆǼ͉6͉4ŌNLKęʾƦEʸ�ILK�ͻēŦ4̯ƆǼ͉ 4˫Ƴ�Ś
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ɭ#KęʾƦEʸ�ILKͼA)ͻ�LA06ɳʂʡȆ�Iŗʶɧƕ47ͻ¿ʴůƦ

6ɊƜ7ĈɌ0ēơ1̫ĝ#K�ͻĻǿɣ47ůƦ6ɊƜ6ʟBĝN%7ůƦŦ6

͔ĝ1!/˗ɐ L/�K1ʸ�IL)ͼ!�!ͻ'6˗ɐ�̯ƆǼ͉ 4ńŠ#K

ęʾƦEġŚ0�3�ͼÉ�8ͻ̯ƆǼ͉ 4ůƦ�91A1AJ43,)Ĉ�6

ʡĝ˗ɐ�ƎƵ LKęʾƦFͻ̥ 4ůƦŦ˗ɐ�ųł!/ͻÔ�6ůƦ6ɊƜ�ò�

4ēơ1̫ĝ#KH�43KęʾƦEġŚ0�3�ͼ 
ǿʆ07ͻˋͻƎͻ¿ʴ6ůƦ6ʟBĝN%1ēơ6�n{�^O�Ƃŗʶ!)

ƕͻ;̬͉ɽƂ6̯ƆOǉP0çɔ˺ͦO˖�ͻŗʶ!)�n{�^͊ÍO26H�

4ˢ�/�K�˻>K(Ĳ 4.1)ͼ̯ƆO 1̬͉1!)ɒɗ7ͻMcGaugh (2000) 6˫Ƴ
íͩ4HKͅǼ˫Ƴ7ǜǯ͉�IǜZǹ4N)K1 LK�1�Iͻ;̬͉ɽƂ0˫

Ƴ6Śɭ��KɽƂ̭BͻȰŌFńŠ�E!̎�K60�L8ǥ4őA,/�K

ęʾƦ��K1ʸ�ILK)D0�KͼśͰ4HJͻˡˢɊƜ6ʟBĝN%1ēơ6

�n{�^˫Ƴ�Ćí3̯ƆǼ͉O��/Eŗʶɧƕ1ńNJ3�Ðǆ LK6�ͻ

'L1E˫Ƴ˗ɐ�ńă!˺ͦƵʱ�À�!)JĠ×!)J#K�O˻>Kͼ 

 

 
Ç  4.1 œƐãƐ¤ŋtŃ\ÄfhpÂêt�z��ptſĈŶÞæt  

ŢðŘģsƁfd�ŧ   
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4-1. Õƍ 3Ɩ·ĝ−Âê�z��ptſĈŶÞæs?ad²Ħ 
 

4-1-1. ĭī 
śͰ6ɦɣ7ͻˋͻƎͻ¿ʴ6ʟBĝN%1ēơ6�n{�^6˫Ƴ�ͻĆí3

̯ƆǼ͉O��/Eŗʶɧƕ1ńNJ3�Ðǆ LK6�ͻ'L1E˫Ƴ˗ɐ�ńă

!)JȰŌ!)J#K�OȐ˪#K�10�KͼśͰ07ͻˋͻƎͻ¿ʴ6ůƦ6

ʟBĝN%1ēơ6�n{�^OĆí4ŗʶ!)ƕͻ;̬͉ɽƂ6̯ƆǼ͉O��/

çɔ˺ͦO˖�ͻŗʶ!)�n{�^͊ÍO26H�4ˢ�/�K�O˻>)ͼ 
E!EͻśͰ;Ǧɦ6ŗʶ4HJƎƵ L)˫Ƴ˗ɐ�ͻ̯Ɔƕ4E'6AAÐǆ

 L/�Jͻçɔ˺ͦ4'6˫ƳOóɕ0�K3Iͻçɔ˺ͦ4��/śͰ;Ǧɦ6

ŗʶɧƕ1Ğʉ6˺ͦƵʱ�ƘILK�1�¦ȶ LKͼ�Ǣͻ̯ƆǼ͉ 4śͰ;

Ǧɦ6ŗʶ4HJƎƵ L)˫Ƴ˗ɐ�ȰŌ!/!A,)Ľĝ47ͻśͰ;Ǧɦ6ŗ

ʶɧƕ1ȣ>/̯Ɔƕ6çɔ˺ͦ6Ƶʱ7ňż4À�#K�1�¦ȶ LKͼA)ͻ

̯ƆǼ͉ 4śͰ;Ǧɦ6ŗʶ4HJƎƵ L)˫Ƴ˗ɐ�ńŠ!)Ľĝ47ͻçɔ

˺ͦ4��/śͰ;Ǧɦ4ƘIL)˺ͦƵʱ17ɞ3KÛĠ�ƘILK�1�¦ȶ 

LKͼˋͻƎͻ¿ʴ6ʟBĝN%1ēơ6�n{�^7ͻŗʶɧƕ47ͻˋ−Ǝ6ůƦ
Ŧ˗ɐ1ēơ6̫ĝ1ͻ¿ʴĈɌ˗ɐ1ēơ6̫ĝ6͔ĝ1!/˫Ƴ L/�K1ʸ

�ILKͼ�L�̯ƆǼ͉ 4ͻE!ͻůƦ�91A1AJ43,)Ĉ�6ʡĝ˗

ɐ�ēơ1̫ĝ#KH�4˗ɐ�ńă!)1#K1ͻ̯ƆǼ͉ƕ6çɔ˺ͦ07ͻ

ůƦ6ɊƜ6ʟBĝN%�IēơOƪ̎#KȂ·1ͿůƦ6ʟBĝN%�IēơOƪ

̎#KȂ·6͉4ēơ6Ȝɴ 6ŷ�˟IL3��1�¦ȶ LKͼ 
 
 

4-1-2. ýĘ 
)�&�
����ÕƍÁ½Ŏ�

ȜŻ3ˡüɱȜˡüOĢCOǺ#K 18·34ȟ6 24ğ�śͰ4Đý!)ͼśͰ
Đýʹ7âĨͻ�LA0Ğȕ6śͰ4Đý!)�1�3�ͻśͰ6ɦɣOɯI3�,

)ͼ 

 
)�&�
� ��ÕƍĥÎ�

śͰ 1A, 1B, 2A, 2B1Ğȕ0�Kͼ 
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)�&�
�!��·ĝ�

śͰ 2B1Ğȕ0�Kͼ 

 
)�&�
�"��òŇB�

΅ɾͩ6RTo�1-6ēơ[�6Ŧơ͊ÍOŗʶ#KöȺ−ēơ�n{�^˺
ͦO˖,)ͼ;˯˖6ȯL7ͻśͰ 1A 1ȓ5Ğ"0�K�ͻēơ6õ͍ǯ͉6õƙ
Ǣȫ�ɞ3Kͼõ͍ǯ͉7śͰ 2B1Ğȕ6ɒɗ0śͰ 2B1Ğ"H�4ͻðǼˬŚ�
2000ms0ͻ'6ƕ 10˯˖�16ŽĶȜʋɏ� 70ͷȌ�KĽĝ7%ʰDͻ70%Ǿ
ȷ0�KĽĝ47%Ɔ8!)ͼ)*!ͻ�6õ͍ǯ͉7 1300ms HJEɰ�3I3
�H�4!)ͼ 
3�ͻśͰĐýʹ7śͰ6â˖ɽǪ!/ͻĞ"Ù6ƺ6®ŷ!Ǉ0ēơ[�Oǁ

!)ͼ 
RTo�1Ȝ˦[�6Ŧơ͊Í7ͻśͰ 1AF 2B1Ğ"Ǣȫ0ˬŚ!/�JͻŦơ
͊Í6ɾͩ7ͻͿ-6ůƦ6ɊƜOēơ1Ŧơ.�KͿůƦRTo�ˋ−Ǝinqͻ
Ǝ−¿ʴinqͻˋ−¿ʴinq1-â/6ůƦ6ɊƜOēơ1Ŧơ.�KůƦ
RTo�ůƦinqOˬ�)ͼ 

 
)�&�
�#��|rj��

śͰpdT�O˗ 4.14ɶ#ͼśͰ7ͿǦ4í�/˖,)ͼA$ͻśͰ;Ǧɦ47ͻ
ʮʶ1!/΅˯˖ĜRTo�;˯˖$-˖,)ƕ4ͻŗʶ}�n]1!/ 14}�
n]˖,)ͼ;}�n]7ͻśͰ 1A, 1B, 2A, 2BĞȕͻ;RTo�4-� 10˯˖$
-OȲĝ!) 80˯˖0ȔƵ L/�KͼöȺ6ǒɶ͡ƀ4-�/EͻśͰ 1A, 1B, 2A, 
2B1Ğȕ6Ǣȫ0Ǘ¾��l�4�>)ͼŗʶ}�n]6ƕ47ͻŗʶOĆí4ʞ�
)ƕ6ēơǯ͉O˩ȶ#K)D4ͻēơ4õ͍ǯ͉63�ogq}�n]OͿ}�n

]˖,)ͼA)ͻśͰʞ¥ƕ4Đýʹ4ͻśͰ;Ǧɦ6śͰʞ¥ƕ�IśͰͿǦɦ6

śͰ͈őǯA04śͰ;Ǧɦ4ŗʶ!)�1OƫĲɣ4Ƥ�̡!)Jͻ��OĕK3

2!/ƚʶ!)J!3�H�˞ȧ!)ͼ 
śͰͿǦɦ6çɔ˺ͦ7ͻśͰ;Ǧɦ6��H';̬͉ƕ4śǣ!)(;ğ7Ǧƕͻ

2ğ7΅Ǧƕ4˖,)�ͻ'LµŅ6Đýʹ7;̬͉ƕ4śǣ!))ͼśͰͿǦɦ47ͻ
śͰ;Ǧɦ1Ğȕ6öȺ−ēơ�n{�^˺ͦOɕ�/ͻśͰ;Ǧɦ4ŗʶ!)æŠO
çɔ#KśͰO˖,)ͼA$ͻʮʶ1!/΅˯˖˖,)ƕ4ŗʶ}�n]1!/Ϳ}

�n]˖�ͻ'6ƕͻśͰ;Ǧɦ1Ğȕ6ɒɗ0ēơ4õ͍ǯ͉63�ogq}�n
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]OͿ}�n]˖,)ͼ  
śͰ;Ǧɦ6ŗʶ}�n]07}�n]�14í͉6¹ƱOǉBͻʞ¥ƕog

q}�n]6͈őA0í͉6¹ƱOˬ�)ͼśͰͿǦɦ07ͻŗʶ}�n]ʞ¥ƕ

4í͉6¹ƱOˬ�)ͼ 

 
Ř  4.1 ÕƍƓtÕƍ|rj�  

 
 

4-1-3. Ņċ 
24ğ6śͰĐýʹ6�+ͻA$;ğ7śͰø4˖,)ʐǬĸˋˢȐȊɲčƈ4
��/ȜŻˋˢ1ñǠ#KĻȸ4ȷ)3�,))Díȅ�I͏Ņ!)ͼț4ͻśͰ;

Ǧɦ6ŗʶ}�n]�Iogq}�n]4��/ͻ-6RTo�inq6�$L�

;-0E;}�n]6Ȝʋɏ��ƂE 80%Ȍ�K�1�3�,)Ϳğ4͊!/7ͻ
ŗʶ��Ćí0�K1ñǠ LK)Díȅ�I͏Ņ!)ͼ3�ͻ�6Ϳğ7śͰƕ6

R�_�q4��/ɮɫ�̑326ɒɗ4HJŗʶ�İ͗0�,)1Įʋ!/�Kͼ

!)�,/ͻȡK 21ğ6śͰĐýʹ6p�k4-�/íȅO��)ͼ 

 
)�&�(����ÕƍƑþĭs?adÓŌ�

śͰ;Ǧɦ6ŗʶ}�n]1�14�Iogq}�n]T1, 24��/6Ȝʋ
ɏ1ŗʶ}�n]4��Kõ͍ǯ͉6ǐɼOĲ 4.2a4ɶ#ͼ 
ŗʶ}�n]4��KȜʋɏ6ǐɼ4-�/ʢ˩ɣȐ˪O#K)D4ͻŗʶ}�n

]6ðǼͻ ǼͻƕǼ4�)K-6Ǽ͉4í�/ͻǼ͉�16ŽĶÖOȣ̚!)ð

ǼΆ;�}�n]ͻ ǼΆ�10}�n]ͻƕǼΆ11�14}�n]ͼ�6ŗʶǼ
͉�16ȜʋɏOĲ 4.34ɶ#ͼ 
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Ç  4.2 ÕƍƓt (a)ƑþĭƐ (b)ƒþĭtĕĻĢp¶ƂĂƀtöĳ  

 
Ç  4.3 ÕƍƓtÓŌ��zotĈƀµĕĻĢ  

 
A$ͻ3 ůƦRTo�1 2 ůƦRTo�6͉4ŗʶ6İ͗ 6ŷ��K�Ȑ˪#K
)D4ͻůƦRTo�6Ȝʋɏ1ɾͩ6ͿůƦRTo�6ŽĶȜʋɏOȣ̚!)ͼ

Ȝʋɏ4-�/ͻRTo�Ȃ·ůƦRTo�1ͿůƦRTo�6Ϳȥȸ1ŗʶ

Ǽ͉ðǼͻ ǼͻƕǼ6ȥȸO˞į1#KśͰĐýʹæͿ˞į6íǚíȅO˖

,)ͼ'6ʡȆͻRTo�Ȃ·6¢ĀȆ1ŗʶǼ͉6¢ĀȆ�ã4Ǻƫ0�Jͻ'L

I6¬©ÅɕEǺƫ0�,)RTo�Ȃ·ΆF(1, 20) = 26.68, p < .001, partial �2 
= .57, ŗʶǼ͉ΆF(1.52, 30.41) = 243.53, p < .001, partial �2 = .92, ¬©ÅɕΆF(2, 
40) = 4.25, p < .05, partial �2 = .18ͼ¬©Åɕ�Ǻƫ0�,))Dͻ�¿ȐŚO˖
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,)1�Mͻ-6ŗʶǼ͉â/4��/RTo�Ȃ·6Ĉʘ¢ĀȆ�Ǻƫ0�,)

ðǼΆF(1, 20) = 21.39,  p < .001, partial �2 = .52,  ǼΆF(1, 20) = 22.84,  p 
< .001, partial �2 = .53, ƕǼΆF(1, 20) = 13.35, p < .01, partial �2 = .40ͼ�6�
1�Iͻâ/6ŗʶǼ͉0ͿůƦRTo�HJůƦRTo�6ŗʶ�͗!��1�

N�Kͼ'!/ͻͿ-6RTo�Ȃ·6�Ǣ0ŗʶǼ͉6Ĉʘ¢ĀȆ�Ǻƫ0�,)

ͿůƦRTo�ΆF(2, 19) = 122.3, p < .001, partial �2 = .923, ůƦRTo�Ά
F(2, 19) = 67.74, p < .001, partial �2 = .88ͼ'�0ͻͿůƦRTo�4��/ŗʶ
Ǽ͉6ņ̿ȣ̚O!)1�Mͻâ/6ŗʶǼ͉6͉4Ǻƫŷ�BIL)ðǼ1 ǼΆ

p < .001, d = 2.12, ðǼ1ƕǼΆp < .001, d = 2.59,  Ǽ1ƕǼΆp < .05, d = 0.45ͼ
-AJͻͿůƦRTo�6Ȝʋɏ7ðǼͻ ǼͻƕǼ4��/×�Jʥ�)�1�N

�KͼůƦRTo�4��/ŗʶǼ͉6ņ̿ȣ̚O!)1�MͻðǼ1 Ǽp < .001, 
d = 2.25ͻðǼ1ƕǼ6͉p < .001, d = 2.1947Ǻƫŷ�BIL)�ͻ Ǽ1ƕ
Ǽ6͉47Ǻƫŷ�BIL3�,)ͼ-AJͻůƦRTo�6Ȝʋɏ7ͻðǼHJ

 Ǽ0ͱ�3K�ͻ Ǽ�IƕǼ07Ǻƫ3ńă�3��1�N�Kͼ�LI6ʡȆ

�Iͻ�RTo�Ȃ·4��/ŗʶ�3 L)�1�N�Kͼ 
ț4ͻɾͩ6ͿůƦRTo�͉6ŗʶ6İ͗ 6ŷOȐ˪#K)D4ͻ̀ −Ǝin
qͻƎ−¿ʴinq�H:ˋ−¿ʴinq6ȜʋɏOȣ̚!)ͼȜʋɏ4-�/ͻRT
o�inqˋ−ƎinqͻƎ−¿ʴinqͻˋ−¿ʴinq6ȥȸ1ŗʶǼ͉ð
Ǽͻ ǼͻƕǼ6ȥȸO˞į1#KśͰĐýʹæͿ˞į6íǚíȅO˖,)1�

MͻRTo�inq6¢ĀȆF(2, 40) = 6.05, p < .01, partial �2 = .231ŗʶǼ͉
6¢ĀȆF(1.52, 30.32) = 158.33, p < .001, partial �2 = .89�ã4Ǻƫ*,)�ͻ
'LI6¬©Åɕ7Ǻƫ073�,)F(2.63, 52.60) = 1.14, p = .34, partial �2 
= .054ͼRTo�inq4-�/ņ̿ȣ̚O˖�1ͻˋ−Ǝinq1Ǝ−¿ʴinq1
6͉4ǺƫÛĠ�˟ILp = .06, d = 0.5ͻˋ−Ǝinq1ˋ−¿ʴinq6͉47Ǻ
ƫŷ�˟IL)�p < .05, d = 0.59ͻƎ−¿ʴinq1ˋ−¿ʴinq6͉47Ǻƫ
ŷ�˟IL3�,)ͼ-AJͻƎ−¿ʴinq1ˋ−¿ʴinq7ˋ−ƎinqHJE
Ȝʋɏ�À��1�N�KͼA)ͻŗʶǼ͉4-�/6ņ̿ȣ̚7ͻø̢6ͿůƦR

To�6Ȝʋɏ4-�/6ʢ˩ɣȐŚʡȆ6̨J0�Kͼ 
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)�&�(� ��ŶÞætĕĻĢ�

śͰͿǦɦ6ŗʶ}�n]R1, 2�Iogq}�n]RT1, 26Ȝʋɏ1ŗʶ
}�n]4��Kõ͍ǯ͉6ǐɼOĲ 4.2b4ɶ#ͼ 
śͰͿǦɦ6ŗʶ}�n]ƀɥ4��/ͻśͰ;Ǧɦ6ŗʶ}�n]ʞɥ6ŗʶɟ

̓�ȡ,/�K�OȐ˪#K)D4ͻĜRTo�inq6śͰͿǦɦŗʶ}�n]ʈ

;ͻͿ}�n]6ŽĶȜʋɏ�IśͰ;Ǧɦŗʶʞɥʈ 13, 14}�n]6ŽĶ
ȜʋɏOƉ�)ÖOȜʋɏ6ńắ1!/ͻĲ 4.4 4ɶ#ͼ3�ͻ�6Ö6Ȗȸ˶ŷ
O^�|6W��w�4ɶ#ͼȜʋɏ6ńắ�ͽ073�À�!/�K�1�˳D

ILL8ͻśͰ;Ǧɦŗʶʞɥ�IśͰͿǦɦŗʶ}�n]4��/Ǻƫ4Ȝʋɏ�

À�!)1ʸ�K�1�0�Kͼ 
Ĳ 4.4 6^�|�Iͻ26RTo�inq0Eńắ�Ȝ6Ö43,/�JͻśͰ
;Ǧɦŗʶʞɥ�IśͰͿǦɦŗʶ}�n]4��/Ȝʋɏ�ȵū#K2�M�ͻŀ

ýÛĠ4�K�1�˟/1LKͼ!�!ͻȜʋɏ6ńắ4-�/'L(Lͽ16;

c�~�6 t ȐŚO˖�1ͻ26RTo�inq0EǺƫŷ�˟IL3�,)ˋ−
ƎinqΆt(20) = 1.03, p = .31, r = .23, Ǝ−¿ʴinqΆt(20) = 1.22, p = .24, r = .26, 
ˋ−¿ʴinqΆt(20) = 1.1, p = .28, r = .24, ůƦinqΆt(20) = 0.71, p = .49, r 
= .71ͼ�6�1�Iͻ26RTo�inq0EśͰͿǦɦ6ŗʶ}�n]4��/ͻ
śͰ;Ǧɦ6ŗʶ}�n]ʞɥ�IȜʋɏ�ńă!/�3��1�N�Kͼ 

 

 
Ç  4.4 ÕƍƓtƑþĭÓŌłĬ@bƒþĭÓŌ��zos@ant  

ĕĻĢtÐ¿ż  
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)�&�(�!��{u}��zos?adÂêĂƀ�

ogq}�n]07ͻēơ4õ͍ǯ͉Oˬ�3��10ͻŗʶƕ6ēơ4��Kǯ

͉OȶŚ!)ͼ�6ēơ4��Kǯ͉4-�/ͻśͰ;Ǧɦ1ͿǦɦ6͉0ŷ��K

�O˻>KͼĲ 4.5 4śͰ;Ǧɦ6ogq}�n]T1,21śͰͿǦɦ6ogq}
�n]RT1,24��Kēơǯ͉Oɶ#ͼ 
śͰ;Ǧɦ1ͿǦɦ6ogq}�n]4��KŽĶēơǯ͉4-�/ͻ�Ǧ͉06

ȣ̚ͻA)ͻůƦRTo�1ͿůƦRTo�͉4ŷ��K6�Ȑ˪#Kͼēơǯ͉

4-�/ͻśͰǦ;Ǧɦogq}�n]ͻͿǦɦogq}�n]6Ϳȥȸ1RT

o�Ȃ·ͿůƦRTo�1ůƦRTo�6ͿȥȸO˞į1#KśͰĐýʹæͿ

˞į6íǚíȅO˖�1ͻśͰǦ6¢ĀȆ1RTo�Ȃ·6¢ĀȆ�ã4Ǻƫ0�,

)�śͰǦΆF(1, 20) = 6.65, p < .05, partial �2 = .25, RTo�Ȃ·ΆF(1, 20) = 
25.56, p < .001, partial �2 = .56ͻ¬©Åɕ7Ǻƫ073�,)F(1, 20) = 1.21, p 
= .28, partial �2 = .06ͼ�6�1�Iͻēơ4��Kǯ͉7ͻ�ǦǪ!/ͿůƦ
RTo�HJEůƦRTo�0Ǻƫ4ͅ�ͻśͰ;ǦɦHJEͿǦɦ0Ǻƫ4ɰ�

3K�1�N�Kͼ 
ț4ͻɾͩ6ͿůƦRTo�4-�/Ğȕ6ȣ̚O#Kͼēơǯ͉4-�/ͻś

ͰǦ;Ǧɦogq}�n]ͻͿǦɦogq}�n]6Ϳȥȸ1RTo�inqˋ

−ƎinqͻƎ−¿ʴinqͻˋ−¿ʴinq6ȥȸO˞į1#KśͰĐýʹæͿ
˞į6íǚíȅO˖�1ͻśͰǦ6¢ĀȆ1RTo�inq6¢ĀȆ�ã4Ǻƫ0�

,)�śͰǦΆF(1, 20) = 8.50, p < .01, partial �2 = .30, RTo�inqΆF(2, 40) 
= 8.48, p < .01, partial �2 = .30ͻ¬©Åɕ7Ǻƫ073�,)F(2, 40) = 0.27, p 
= .77, partial �2 = .01ͼRTo�inq4-�/ņ̿ȣ̚O˖�1ͻˋ−Ǝinq1
Ǝ−¿ʴinq6͉1p < .05, d = 0.46ͻ̀ −Ǝinq1ˋ−¿ʴinq6 ͉p < .01, 
d = 0.647Ǻƫŷ�˟IL)�ͻƎ−¿ʴinq1ˋ−¿ʴinq6͉47Ǻƫŷ�
˟IL3�,)ͼ-AJͻēơ4��Kǯ͉7ͻ�ǦǪ!/ˋ−Ǝinq4ȣ>/Ǝ
−¿ʴinqFˋ−¿ʴinq0Ǻƫ4ͅ��1�N�Kͼ 
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Ç  4.5 ÕƍƓtƑþĭpƒþĭt{u}��zos?adÂêĂƀ  

 
 

)�&�(�"��{u}��zos?adĕĻĢ�

A$ͻ;Ǧɦ1ͿǦɦ6ogq}�n]4��KŽĶȜʋɏ4-�/ͻ�Ǧ͉06

ȣ̚ͻA)ͻůƦRTo�1ͿůƦRTo�͉4ŷ��K6�Ȑ˪#KͼȜʋɏ4

-�/ͻśͰǦ;Ǧɦogq}�n]ͻͿǦɦogq}�n]6Ϳȥȸ1RTo

�Ȃ·ͿůƦRTo�1ůƦRTo�6ͿȥȸO˞į1#KśͰĐýʹæͿ˞

į6íǚíȅO˖�1ͻRTo�Ȃ·6¢ĀȆ�Ǻƫ0�,)�F(1, 20) = 17.44, p 
< .001, partial �2 = .47ͻśͰǦ6¢ĀȆF¬©Åɕ7Ǻƫ073�,)śͰǦΆ
F(1, 20) = 0.004, p = .95, partial �2 = .00, ¬©ÅɕΆF(1, 20) = 0.008, p = .93, 
partial �2 = .00ͼ�6�1�Iͻogq}�n]4��/Eŗʶ}�n]1Ğ"H
�4ͻ�ǦǪ!/ͿůƦRTo�HJEůƦRTo�0Ȝʋɏ�Ǻƫ4À��ͻ

;Ǧɦ1ͿǦɦ6Ȝʋɏ47Ǻƫ3ŷ�3��1�N�Kͼ 
ț4ͻɾͩ6ͿůƦRTo�4-�/Ğȕ6ȣ̚O#KͼȜʋɏ4-�/ͻśͰ

Ǧ;Ǧɦogq}�n]ͻͿǦɦogq}�n]6Ϳȥȸ1RTo�inqˋ−
ƎinqͻƎ−¿ʴinqͻˋ−¿ʴinq6ȥȸO˞į1#KśͰĐýʹæͿ˞
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į6íǚíȅO˖�1ͻRTo�inq6¢ĀȆ�Ǻƫ0�,)�F(1.54, 30.70) = 
4.70, p < .05, partial �2 = .19ͻśͰǦ6¢ĀȆF¬©Åɕ7Ǻƫ073�,)ś
ͰǦΆF(1, 20) = 0.02, p = .90, partial �2 = .001, ¬©ÅɕΆF(1.30, 26.01) = 2.72, p 
= .10, partial �2 = .12ͼRTo�inq4-�/ņ̿ȣ̚O˖�1ͻˋ−Ǝinq1
Ǝ−¿ʴinq6͉1p < .05, d = 0.52ͻ̀ −Ǝinq1ˋ−¿ʴinq6 ͉p < .01, 
d = 0.6947Ǻƫŷ�˟IL)�ͻƎ−¿ʴinq1ˋ−¿ʴinq6͉47Ǻƫŷ
�˟IL3�,)ͼ-AJͻȜʋɏ7ͻ�ǦǪ!/ˋ−Ǝinq4ȣ>/Ǝ−¿ʴi
nqFˋ−¿ʴinq0Ǻƫ4À��1�N�Kͼ 

 
 

4-1-4. ō× 
A$ͻ;Ǧɦ4��Kŗʶ6ÛĠOA1DKͼ;Ǧɦ6ŗʶ}�n]6Ȝʋɏ4͊

!/ͻͿůƦRTo�4-�/7ðǼ1 ǼͻðǼ1ƕǼͻ Ǽ1ƕǼ6͉4Ǻƫŷ

�BILͻůƦRTo�4-�/7ŗʶðǼ1 ǼͻðǼ1ƕǼ6͉4Ǻƫŷ�B

IL)ͼ#3N+ͻŗʶðǼHJE ǼͻƕǼ4��/Ȝʋɏ�ͱ�)Dͻ�Ǣ6R

To�Ȃ·4��/ŗʶ�3 L)1ʸ�ILKͼ'!/ͻŗʶðǼͻ ǼͻƕǼ6

26Ǽ͉4��/EůƦRTo�7ͿůƦRTo�HJEȜʋɏ�À�ͻ�n{�

^ŗʶ�͗!�1ʸ�ILKͼA)ͻͿůƦRTo�6 07ͻŗʶ}�n]âÃO

̨!/Ǝ−¿ʴinqFˋ−¿ʴinq7ˋ−ƎinqHJEȜʋɏ�À��1�Iͻ
ŗʶ�͗!�1ʸ�ILKͼ 
A)ͻŗʶɧƕ4˖,)ͻēơ4õ͍ǯ͉63�ogq}�n]07ͻͿůƦRT

o�HJEůƦRTo�0ēơǯ͉�ͅ�Ȝʋɏ�À�,)ͼ�6�1�Iͻ;Ǧ

ɦ6ŗʶƕ0ͻͿůƦRTo�HJEůƦRTo�4Ŧ!/ēơ4HJͅ�ǯ͉O

˞!ͻēơ6Ȝɴ �À�1˨�KͼA)ͻͿůƦRTo�6 07ͻƎ−¿ʴinq
Fˋ−¿ʴinq7ˋ−ƎinqHJEēơǯ͉�ͅ�Ȝʋɏ�À�,)ͼ�6�1�
Iͻ;Ǧɦ6ŗʶƕ07ͻˋ−ƎinqHJEƎ−¿ʴinqFˋ−¿ʴinq4Ŧ!
/ēơ4HJͅ�ǯ͉O˞!ͻēơ6Ȝɴ �À�1˨�Kͼ 
µ×6ʡȆ7ͻȓ5śͰ 1AOçɐ#KʡȆ1˨�ͻśͰ 1A0ʸţ!)H�4ͻ�
6ʡȆ7ɉÃ�ǆ-ˡˢɊƜO#>/�Ƃ4ʢĝ!/;Ô6˗̂OƎƵ!ͻēơ1̫

ĝ#K1��âůƦ¶˷07˷ǫ�0�3��ͻͿůƦ$-6ʡĝŦOĻǿĈ¿1!

/ēơ16̫ĝOƎƵ#K1��ŦůƦ¶˷4Ļ.�1˷ǫ�0�KͼA)ͻŦůƦ

¶˷OĻ4!/Å,)¿ʴe�^�q�¶ ˷ʈʆĐɃOǘǆ#KʡȆ1˨�Kͼ 
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3�ͻśͰ 1A 6ʡȆOçɐ!3�ʡȆE˟IL)ͼēơ4õ͍ǯ͉63�ogq
}�n]6ēơǯ͉FȜʋɏ6íȅ4��/ͻśͰ 1A 07-6ͿůƦRTo�i
nq͉07Ǻƫŷ�˟IL3�,)�ͻǿśͰ07ø̢!)H�4ͻ̀ −Ǝinq1Ǝ
−¿ʴinqFˋ−¿ʴinq͉0ŷ�˟IL)ͼ�6̴�OɔP*čį6�-1!/ͻ
õ͍ǯ͉6õƙǢȫ6̴��Ƒ͞!)ęʾƦ�ʸ�ILKͼśͰ 1A 07ͻõ͍ǯ͉
�Ȝʋɏ4ơ"/ɀõ͍4ɰʰ LK�ͻǿśͰ07 1300ms HJEɰ�3I3�H
�4!/�)ͼA)ͻǿśͰ7śͰ 1AHJEõ͍ǯ͉6ńăɏ�ʭF�0�,)ś
Ͱ 1A07 10˯˖�16ŽĶȜʋɏ4ơ"/õ͍ǯ͉O%$-ɰʰ!)JƆͅ!)
J!)�ͻǿśͰ07ͷ$-ɰʰ!)JƆͅ!)J!)ͼ'6)DͻǿśͰ07ŗ

ʶ}�n]ƕć4��/ͻŗʶ̭Ƃ��ɝǨ�ˋ−Ǝinq4-�/ͻśͰ 1A4ȣ>
/ I4ŗʶ�̭BF#�,)ęʾƦ�ʸ�ILKͼ 
ț4ͻśͰͿǦɦ6ŗʶ}�n]ƀɥ4��/ͻśͰ;Ǧɦ6ŗʶ}�n]ʞɥ6

ŗʶɟ̓�ȡ,/�K�OȐ˪#K)D4ͻśͰͿǦɦŗʶ}�n]6ŽĶȜʋɏ�

śͰ;Ǧɦŗʶʞɥ6ŽĶȜʋɏ�IǺƫ4À�!)�O˻>)ͼ'6ʡȆͻ26R

To�inq0EȜʋɏ7Ǻƫ4À�!/�I$ͻśͰͿǦɦŗʶ}�n]ƀɥ4�

�/ͻśͰ;Ǧɦ6ŗʶ}�n]ʞɥ6ŗʶɟ̓�ȡ,/�K�1�ɶĩ L)ͼA

)ͻśͰ;Ǧɦ6ogq}�n]1Ğȕ4ͻśͰͿǦɦ6ogq}�n]4��/E

ͿůƦRTo�HJEůƦRTo�6Ȝʋɏ�À�ͻͿůƦRTo�6 07ˋ−
ƎinqHJEƎ−¿ʴinqFˋ−¿ʴinq6Ȝʋɏ�À�,)ͼēơǯ͉4-�
/EͻůƦRTo�4Ŧ#Kēơ4ǯ͉O˞!ͻͿůƦRTo�6 07ˋ−Ǝin
qHJEƎ−¿ʴinqFˋ−¿ʴinq4Ŧ#Kēơ4ǯ͉O˞!)ͼ�LI6�1
�Iͻâ/6RTo�inq4��/śͰ;Ǧɦ6ŗʶɟ̓�śͰͿǦɦ4Eȡ,/

�K�1�ɶ L)ͼ�L7ͻʖ;̬͉6̯ƆOǉP*ƕ0EˡˢɊƜ6ʟBĝN%

1ēơ6�n{�^4��/ͻ̫ĝ�ȵ˘#K�13�ͅǼ˫Ƴ4Ðǆ LK�1O

ɶĩ#Kͼ'!/ͻ̯ƆOǉP*ƕ6˫Ƴ4-�/Eͻʈʆ0ǒȍ!)ͻˋFƎ�

ʡĝ!)˗ɐ0ēơ1̫ĝ#K64Ŧ!ͻ¿ʴ7ĈɌ6˗ɐ0�6̫ĝ4³ýɣ4͊

NK1��¿ʴe�^�q�¶˷0˷ǫ0�Kͼ 
A)ͻśͰ;Ǧɦ1ͿǦɦ6ogq}�n]6͉4Ȝʋɏ6Ǻƫ3ŷ73�,)�ͻ

ēơǯ͉Oȣ̚#K1śͰͿǦɦ6Ǣ�Ǻƫ4ɰ�ͻśͰͿǦɦ6ēơ4��Kǯ͉

7śͰ;ǦɦHJɰʰ L)1ʸ�ILKͼśͰĐýʹ47ͻśͰ;Ǧɦʞ¥ƕ4ͻ

śͰͿǦɦ6͈őǯA04'6Ǧ6śͰ0ŗʶ!)�1OƤ�̡!)Jͻ��OĕK

32!/ƚʶ!)J!3�H�˞ȧ!/�JͻśͰͿǦɦ6śͰʞ¥ƕ4Įʋ!/E
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I,)R�_�q07ͻ?1P26Đýʹ�śͰ͈őǯA04ŗʶæŠOǊJ̡K�

173�,)1Įʋ!/�KͼŗʶæŠOǊJ̡,)1Įʋ!)śͰĐýʹEğ�

)�ͻ'6Đýʹ)+EśͰͿǦɦ6śͰ͈ő6ǜĆí�Iǜǯ͉ø4ͣ6 0RT

o�1ēơ[�6Ŧơ͊ÍOū!Ƥ�̡!)*�0�,)1ļģ!/�Kͼ�6�1

�Iͻŗʶƕʖ;̬͉?1P2ƚʶ!3�1Eͻ̯ƆǼ͉ 4ŗʶ�̭P*ęʾƦ�

ʸ�ILKͼ�6H�3ͻɮɫOĢC̯Ɔǯ͉ƕ6˺ͦx|X���g6Ġ×4-�

/7ͻ̱Ăƺʥ�˺ͦFˡˢɣ3˺ͦ32Oɕ�)ß˖ɳʂ4��/Eņǜļģ L

/�JStickgold, 2005ͻɮɫ�˫Ƴ6Ġ×4͊NK�1�ɶĩ L/�Kͼ)*!ͻ
śͰͿǦɦ07ogq}�n]O˖�ø4ŗʶ}�n]OͿ}�n]śǣ!/�K)

Dͻ�L4H,/ŗʶ�̭BͻśͰ;Ǧɦ6Ǹʞɣ3ēơǯ͉HJǨ�ēơ0�KH

�43,)ęʾƦEġŚ0�3�ͼ 

 
 

4-2. xp^ 
ǿśͰ07ͻˡˢɊƜ6ʟBĝN%1ēơ6�n{�^�ͻͅǼ̯Ɔƕ0Eŗʶɧ

ƕ1Ğȕ6˗ɐ0ͻȵ˘#K�13�Ðǆ LK�Ȑ˪!)ͼȐ˪Ǣȫ1!/ͻA$ͻ

ˋͻƎͻ¿ʴ6ůƦ6ʟBĝN%1ēơ6�n{�^˺ͦO˖�ͻ'6ƕ;̬͉ɽ

Ƃ6̯ƆO��/çɔ˺ͦO˖�ͻ26ɽƂȜɴ4ēơ0�K�O˻>)ͼ 
śͰ6ʡȆͻA$ͻʖ;̬͉6̯ƆǼ͉O��)ƕ0Eŗʶʞɥ1Ğʉ6Ȝɴ 0

ēơOɔ̎#K�1�0�)ͼA)ͻŗʶǯ1Ğ"�ͻ̯ƆƕEͿɊƜ4Ļ.�ēơ

�ɊŚ LKͿůƦRTo�4ȣ>/ͻɊƜ4Ļ.�ēơ�ɊŚ LKůƦRT

o�4Ŧ#Kēơ6Ȝɴ �À�ͻēơ4HJǯ͉���,)ͼ'!/ͻŗʶǯĞȕͻ

ͿůƦRTo�6 07ͻ̀ 1Ǝ6ʟBĝN%4Ļ.�ēơ�ɊŚ LKˋ−Ǝinq
HJEͻƎ1¿ʴFˋ1¿ʴ6ʟBĝN%4Ļ.�ēơ�ɊŚ LKƎ−¿ʴinqF
ˋ−¿ʴinq6RTo�4Ŧ#Kēơ6Ȝɴ �À�ͻēơ4HJǯ͉���,)ͼ
�LI6�17ͻˡˢɊƜ6ʟBĝN%1ēơ6�n{�^�ͻŗʶƕͻƚʶO¼N

3�ͅǼ̯ƆOǉP*ƕ0EȜɴ4çɔ0�K�1Oɶ!ͻŗʶɧƕ1Ğʉ6˗ɐ¿

ʴe�^�q�¶˷4Ɨ�˗ɐ0˫Ƴ4Ðǆ LƘK�1Oɶĩ#Kͼ¯Į6śͰ

6H�4ͻöȺ�ēơ�n{�^6˫ƳO;̬͉6̯ƆOǉP0E�3JȜɴ4Ðǆ0

�Kɒɗ7ǫI�073��ͻ�-6ęʾƦ1!/�n{�^6˫Ƴ�ƺʥ�˫Ƴ1

!/Ðǆ LK)D0�KęʾƦ��Kͼ˅̙̗6£JǢOˢ�K61Ğ"H�4ͻ

̖Ã0ˢ�)ƺʥ�6˫Ƴ0�K)D4ͻöȺ�ǒɶ LK1ͻƫ˿ɣ3êɒO¼N
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$˅Ăɣ4˖Ă�ƪ̎ LKęʾƦ��Kͼ'6)D4ͻɯ˿326ƫĥ˫ƳFW{

j�°˫ƳHJE̯Ɔƕ6ƪ̎4Ɋò3˳ɯɣ̄ˏO˞ $4#�4Ȝɴ4Ƥ�ì#

�1�0�K6�E!L3�ͼ)*!ͻ¯Į6śͰ07̯Ɔǯ͉O;̬͉ɽƂ1��

�Ś6͉͑4ˬŚ!/�))Dͻ�LHJE̯Ɔǯ͉OƆͅ!)Ľĝ4EĞʉ6Ȝɴ

 0˫Ƴ�Ðǆ LK�7Ś�073�ͼHJͅǼ4Ē<ǯ͉ʠ̲4¼�˫Ƴ�26

H�4ńă!/���1��īͦ4-�/7¯ƕ6Ȑ˪˺ͦ1!)�ͼ 
A)ͻŗʶɧƕ6ēơǯ͉1̯Ɔƕ6ēơǯ͉Oȣ̚#K1ͻ̯Ɔƕ6ēơǯ͉6

Ǣ�ɰ��1�N�,)ͼ�6�1�Iͻ��H';̬͉6̯ƆǼ͉ 4ƚʶ!3�

1Eͻŗʶ�̭P*ęʾƦ�ʸ�ILKͼ)*!ͻ̯Ɔƕ6ēơǯ͉˩ȶ}�n]A

047ǜ}�n]6˯˖O˖,/�K)Dͻ�L4HJŗʶ�̭P*ęʾƦEġŚ0

�3�ͼ 
µ×6�1�IͻˋͻƎͻ¿ʴ6ůƦ6ʟBĝN%1ēơ6�n{�^Oŗʶ!

)ƕͻ;̬͉ɽƂ6̯ƆOǉP0Eŗʶɟ̓�ǆʥ#K1˨�Kͼ'!/ͻ�6;̬

͉6̯Ɔ6͉47˫Ƴ˗̂�ńă#K�1�3�ͻŘŚ!)ͅǼ˫Ƴ1!/˫Ƴ�Ś

ɭ!ͻHJǨ�ēơOƪ̎0�KH�43K�1�ɶĩ L)ͼ 
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� ĉİĵtxp^ Ĺ5ĸ
 
5-1. ÕƍŅċtxp^ 
ǿɳʂ07ͻ˫ Ƴ4��/ɉÃ�ǆ-ˡˢɊƜ6ʟBĝN%�26H�4ʢĝ Lͻ

ēơ126H�3Ĉ¿0̫ĝ#K�1��īͦ4-�/ƝɒŗśͰO˖�Ȑ˪!)ͼ

�6�14͊!/ͻIshizaki et al.(2015)7ͻˋͻƎͻo]gm�6ʟBĝN%1ēơ
6̫ĝ˗ɐ4͊!/ͻâ/6ɊƜ�91A1AJ4ʢĝ L/ēơ1ʡ:-�1��

âůƦ¶˷OġŚ!ͻͿůƦ$-ʡĝ!)˗ɐůƦŦ˗ɐ1ēơ6̫ĝOʟBĝ

N%/̫ĝ˗ɐ�ƵJʅ-1#KŦůƦ¶˷Oǘǆ!/�Kͼ'�0ǿɳʂ07ͻɉ

Ã�ǆ-ˡˢɊƜ6 0EͻˡˢƩļêɒF�ǯɣ3˫Ƴ4��/ʢĝ˗ɐOÅK)

D4Ɋò3ƒûOǃ�1ʸ�IL/�K¿ʴůƦ4Ɋ4ȭɦ!ͻŗʶ̲ɽͻŗʶɧƕͻ

ͅǼ̯Ɔƕ6-6˫ƳȢ͐4��/ͻ¿ʴ1²6ůƦ6ʟBĝN%�26H�3˗

ɐ0ēơ1̫ĝ#K�Ȑ˪!)ͼ3�ͻĻǿɣ3Ǣȫ˽7ͻIshizaki et al.(2015)4Ļ
.�/�Jͻ-6ůƦ6Ǎ²ɣʟBĝN%0˗ɐ LKöȺ1[�ǁ!ēơ6�n

{�^ŗʶ˺ͦöȺ−ēơ�n{�^˺ͦOɕ�/Ȑ˪O̭D)ͼ 
ĉŃøǼ˺ɽ0˖,)śͰ 1A��1BʈͿʆ07ͻɉÃ˿òůƦˋͻƎůƦ
1¿ʴůƦ�I3KˡˢɊƜ6ʟBĝN%1ēơ6�n{�^6ŗʶ̲ɽO˻>ͻ�

6�n{�^�26H�3˗ɐ0˫Ƴ LK�4-�/Ȑ˪!)ͼśͰ 1A 07ͻ
Ishizaki et al.(2015)6öȺ−ēơ�n{�^˺ͦ4��/ɕ�IL)öȺ6ˡˢɊƜͻ
ˋͻƎͻo]gm�6�+ͻo]gm�O¿ʴ4ń�/EŦůƦ¶˷Oǘǆ#K�Ȑ

˪!)ͼʡȆ7ͻIshizaki et al.(2015)6ʡȆ1Ğȕ4ͻͿůƦ6ɊƜ6ʟBĝN%O
ēơ4�n{�^#KHJEͻůƦ6ɊƜ6ʟBĝN%Oēơ4�n{�^#KǢ

�ŗʶ�͗!�,)ͼ�L7ͻŦůƦ¶˷4Ļ.�ͻͿůƦ6ɊƜ6ʟBĝN%1ē

ơ6̫ĝ7ͻ;-6ůƦŦͿ-6ůƦ6ʡĝ˗ɐ1ēơ6̫ĝ1!/˫Ƴ LK

�ͻůƦ6ɊƜ6ʟBĝN%1ēơ6̫ĝ7ͻͿ-µ×6ůƦŦ1ēơ6̫ĝOʟ

BĝN%/˫Ƴ LK1ʸ�K1ŏƍ3ʡȆ0�Kͼ�Ǣ0ͻâůƦ¶˷4Ļ.�1ͻ

ͿůƦ6ɊƜEůƦ6ɊƜE91A1D4ʡĝ L/ēơ1̫ĝ#K)DͻͿůƦ

6ɊƜ6ʟBĝN%1ēơ6̫ĝEůƦ6ɊƜ6ʟBĝN%1ēơ6̫ĝEŗʶ6

İ͗ 4ŷ73�1ʸ�ILͻǿśͰʡȆ7˷ǫ0�3�ͼ 
)*!ͻśͰ 1A 4��/ͻͿůƦ6ɊƜ6ʟBĝN%0Eͻˋ1Ǝ6ʟBĝN%
1ēơ6�n{�^4ȣ>/ͻƎ1¿ʴFͻˋ1¿ʴ6ʟBĝN%1ēơ6�n{�
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^ŗʶ6̭˖�̯�,)ͼ�6ŗʶ6İ͗ �ͻˀ6Ʃļêɒʠ̔Ungerleider & 
Haxby, 1994OA)�0ɊƜOʡĝ#Kƞ˞Ʀ6Ǻɀ4Ëŕ#KęʾƦ�ʸ�IL
)ͼ-AJͻˋ1Ǝ7Ğ"êɒʠ̔˂Ùʠ̔0êɒ LK)D4ͻʡĝ˗̂OɎ

Ƙ!F#�ͻ�n{�^ŗʶ�ŠǬ0�K�ͻƎ1¿ʴFˋ1¿ʴ7©�4ɞ3Kê

ɒʠ̔0êɒ LKůƦ0�K)D4ʡĝ˗̂OɎƘ!4���n{�^ŗʶ�İ͗

0�KęʾƦ��Kͼ'�0ͻśͰ 1B07ͻśͰ 1A0ɕ�)öȺ6ůƦ6�+ƎO
Ă�4ń�)öȺ−ēơ�n{�^˺ͦO˖�ͻˀ 6ʼÙʠ̔0êɒ LKǯʃ͉ůƦ

ĞŃ6ʟBĝN%0�Kͻ¿ʴ1Ă�6ʟBĝN%1ēơ6�n{�^ŗʶ4-�/

˻>)ͼ'6ʡȆͻ¿ʴ1Ă�6ʟBĝN%7ͻˋ1Ǝ6ʟBĝN%1ĞɽƂ4ēơ

16�n{�^ŗʶ�ŠǬ43K1���173�,)ͼ!)�,/ͻˀ6Ʃļêɒ

ʠ̔�ɞ3KɊƜ6ʟBĝN%0�L8öȺ−ēơ�n{�^6ŗʶ�͗!�3K1
��ęʾƦ7ǘǆ L3�,)ͼ)*!ͻ¿ʴͻˋ�ƎͻĂ�6͡0ɊƜ6Ƈòǯ͉

�̯�,)�1�Iͻ�6ɊƜ6ɯˢǯ͉6ŷ�öȺ−ēơ�n{�^6ŗʶ6İ͗ 
4Ƒ͞O��)ęʾƦ�ʸ�ILKͼ�LI6ʡȆ�Iͻ¿ʴFĂ�1�,)ˀ6ʼ

Ùʠ̔0êɒ LKůƦ7ͻöȺ−ēơ�n{�^4��/Ô�4ɊȠ3Ʀ̌Oǆ-ę
ʾƦ�ɶĩ LKͼ�6ɊȠƦ4-�/ͻ¯ƕ7¿ʴůƦ1Ă�ůƦ4-�/ò�4

Ȑ˪!/��ƞ˞��Kͼ 
śͰ 1A 0�n{�^6ŗʶ6İ͗ 4ŷ�˟IL)�1�IͻˋͻƎͻ¿ʴ6ʟ
BĝN%1ēơ6�n{�^4��/ͻ¿ʴ�ˋFƎ17ɞ3KǢƈ0�n{�^4

͊�#KęʾƦ�ʸ�ILKͼ'�0ͻśͰ 2A, 2Bʈʆ07ͻŗʶ4HJƎƵ
 L)öȺ−ēơ�n{�^˫Ƴ4��/¿ʴůƦ�26H�3Ǣƈ0͊�#K�O
Ȑ˪!)ͼśͰ 2A 07ͻ¿ʴ�ˋFƎ1ʡĝ!)˗ɐ0ēơ1̫ĝ#K�OȐ˪!
)ͼ�6śͰ07ͻ²6śͰ17ɞ3Jͻâ/ˋͻƎͻ¿ʴ6ůƦ6ʟBĝN%1

ēơ6Ŧơ͊Í13KH�3�n{�^OŗʶƕͻöȺɊƜOͿůƦ$-ͻE!�7

ͿůƦ1;ůƦ1��H�4ͻʃ͉ɣ4Ϳ-6öȺxk��4í�/ǒɶ!ͻŗʶ�

̙ɼ#K�˻>)ͼ'6ʡȆͻˋ1ƎOʟBĝN%)öȺxk��1ͻˋ1¿ʴOʟ

BĝN%)öȺxk��Oʃ͉ɣ4í�/ǒɶ!)Ȃ·Fͻˋ1ƎOʟBĝN%)ö

Ⱥxk��1ͻ¿ʴĈɌ6öȺxk��4ʃ͉ɣ4í�/ǒɶ!)Ȃ·07͚Ż4ˊ

�ŗʶ�̙ɼ!)64Ŧ!ͻƎĈɌ6öȺxk��1ͻˋ1¿ʴOʟBĝN%)öȺ

xk��4ʃ͉ɣ4í�/ǒɶ!)Ȃ·07̙ɼ6ɽƂ���,)ͼ#3N+ͻ¿ʴ

4-�/7ĈɌ0Eͻˋ1Ǝ6Ŧ1ã4ēơOƉ�̎�#�1�0�K�ͻƎOˋ1

¿ʴ6Ŧ1ǒɶ!)Ľĝ47ēơOƉ�̎�!4���1�N�,)ͼ�6�1�Iͻ
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ˋͻƎͻ¿ʴ6ʟBĝN%1ēơ6�n{�^4��/ͻˋ1Ǝ7ůƦŦ˗ɐ0ēơ

16̫ĝ�˫Ƴ LK�ͻ¿ʴ4͊!/7ˋFƎ17ʡĝ%$4ͻĈɌ6˗ɐ0ēơ

16̫ĝ�˫Ƴ LƘK�1�ɶĩ L)ͼśͰ 2B 07ͻ�6ȾO I4Ȑ˪#K
)D4ͻˋͻƎͻ¿ʴ6ĜɊƜ1ēơ6̫ĝ6ƌĳ Oȣ̚!)ͼśͰ07ͻˋͻƎͻ

¿ʴ6ůƦ6ʟBĝN%1ēơ6�n{�^OŗʶƕͻůƦ6�+;ůƦ6ɊƜ

ÖO¬Ǔ!ͻçŗʶśͰO˖,)ͼ'6ʡȆͻˋFƎO¬Ǔ!)Ľĝ47�n{�^

6çŗʶ�͗!�3K�ͻ¿ʴO¬Ǔ!)Ľĝ47ȣ̚ɣŠǬ0�K�1�N�,)ͼ

�6�17ͻˋFƎ6ńǵ�öȺ1ēơ6̫ĝ6ȋǿɣ3ńǵO˞#K64Ŧ!ͻ¿

ʴ6ńǵ7³ýɣͻE!�7ȉ̘3̫ĝ6ńǵ0ȳC�1Oɶĩ#Kͼµ×6Ϳ-6

śͰ�Iͻ̀ −Ǝ6ůƦŦ˗ɐ�ƎƵ Lēơ1̫ĝ#K64Ŧ!ͻ¿ʴ7ĈɌ6˗ɐ
0ͻ�6̫ĝ4³ýɣ4͊NK1��ŦůƦ¶˷OĻ4!)¿ʴe�^�q�¶˷O

ǒȍ!)ͼ 
śͰʈʆ07ͻŘŚ!)ͅǼ˫Ƴ=6Śɭ��KɽƂ̭P0�K1ƪŚ 

LKͅǼ̯Ɔƕ6öȺ−ēơ�n{�^6˫Ƴ˗ɐ4-�/Ȑ˪!)ͼśͰ07ͻˋͻ
Ǝͻ¿ʴ6ůƦ6ʟBĝN%1ēơ6�n{�^Oŗʶƕͻ;̬͉ɽƂ6̯ƆǼ͉

O��/ͻŗʶ!)̨J4Ȝɴ4ēơOƪ̎0�K�O˻>)ͼ'6ʡȆͻA$;̬

͉ɽƂ6̯ƆǼ͉ƕ0Eŗʶɧƕ1Ğȕ6Ȝɴ 0ēơ0�)ͼA)ͻŗʶɧƕ6ē

ơǯ͉1̯ƆǼ͉ƕ6ēơǯ͉Oȣ̚#K1ͻ̯Ɔƕ6ēơǯ͉6Ǣ�ɰ��1�N

�,)ͼ�6�1�Iͻ��H';̬͉6̯ƆǼ͉ 4ƚʶ!3�1Eŗʶ�̭P*

ęʾƦ�ʸ�ILKͼ'!/ͻŗʶǯ1Ğȕ4̯ƆǼ͉ƕEͻͿůƦ6ɊƜ6ʟBĝ

N%1ēơ6�n{�^HJEůƦ6ɊƜ6ʟBĝN%1ēơ6�n{�^6Ǣ�

̶î3ēơOʙǨ�1K�1�͗!�,)ͼ�LI6ʡȆ7ͻâůƦ¶˷07˷ǫ�

-�3��ͻŦůƦ¶˷0˷ǫ�-�ͼA)ͻͿůƦ6ɊƜ6ʟBĝN%07ͻŗʶ

ǯ1Ğȕ4̯ƆǼ͉ƕEͻˋ1Ǝ6ʟBĝN%4Ļ.�ēơHJEͻƎ1¿ʴFˋ1

¿ʴ6ʟBĝN%4Ļ.�ēơ7ͻ̶î3ēơOʙǨ�ɔ̎#K�1�͗!�,)ͼ

�6ʡȆ7ͻͅǼ̯Ɔƕ6˫Ƴ˗ɐ4-�/Eͻʈʆ0ǒȍ!)ͻ¿ʴe�^�q

�¶˷�ƵJʅ-ęʾƦOɶ#ͼ  
µ×6-6śͰ6ʡȆ�Iͻŗʶ̲ɽͻŗʶɧƕͻͅǼ̯Ɔƕ6-6˫ƳȢ͐

4��/ͻâůƦ¶˷HJEŦůƦ¶˷�ŏƍ0�K�1�ɶ L)ͼ)*!ͻɉÃ

˿òůƦˋFƎĞŃ6ͿɊƜ7ʡĝ!)˗ɐ0ēơ1̫ĝ#K64Ŧ!ͻ¿ʴ7

�LI6ɉÃ˿òůƦ17ʡĝ%$4ͻĈɌ6˗ɐ0ēơ1³ýɣ4̫ĝ#KęʾƦ

�ɶĩ L)ͼ-AJͻˋFƎ47ŦůƦ¶˷O'6AA̶ɕ#K�1�0�K�ͻ
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¿ʴ4͊!/7¶˷6ÒȜ¿ʴe�^�q�¶˷�ƞ˞0�Kͼ I4ͻ̀ ͻƎͻ

¿ʴ6ʟBĝN%1ēơ6�n{�^O�ǧĆí4ŗʶ!ͻ;̬͉ɽƂ6̯ƆǼ͉O

��)Ľĝͻ̯ƆǼ͉ 4ƚʶO!3�1Eŗʶɟ̓7Ðǆ L/�Jͻ'L2�M

�ŗʶ� I4̭BͻHJǨ�ēơOƪ̎0�KH�43KęʾƦ�ɶĩ L)ͼ 

 
 

5-2. �|�t÷Č 
Ishizaki et al. (2015)07ͻˋͻƎͻo]gm�6ʟBĝN%1ēơ6�n{�^˫
ƳO˷ǫ#Ks����tnq�p��ǒȍ L/�KͼĲ 5.1 4ͻˋͻƎͻ¿ʴ6
ʟBĝN%4Ŧ!/�6�p�O̶ɕ!)E6Oɶ#ͼ�6�p�7śͰͿA 6H�
4ͻůƦ6ʟBĝN%4HJēơ�Ŧơ.�ILK̫ĝ͊Í6B0ȔƵ LK�n

{�^O˗ɐ!/�KͼA$ͻáüŰ6-6�snq7ͻ'L(LͿɾͩ6ˋ

(C:Color)ͻƎ(S:Shape)ͻ¿ʴɊƜ(L:Location)4Ŧơ!/�KɊƜ�snqͼÉ�
8ͻśͰ 2A4ƍ/7DK1ͻ�C;1�C27'L(L�̍1�ʪOͻ�S;1
�S27'L(L��˥Ǝ1�¡Oͻ�L;1�L27'L(L�Ŷ1�Ě

6�1Oɶ#ͼ ͉Ű6 12Ô6�snq7ͻˋ1Ǝͻˋ1¿ʴͻƎ1¿ʴ6ůƦŦO
˗!ʡĝ�snqͻìüŰ6 4Ô6�snq� 4ɾͩ6[�ǁ!ēơ4Ŧơ#Kē
ơ�snqͼǒɶ LKöȺ�ǆ-ɊƜ6ʟBĝN%4ơ"/ͻɊƜ�snqFʡĝ

�snq�̸ǀɣ4ȮƦă!ͻēơ�snq4 ɾͩ6[�ǁ!ēơ4Ŧơ#K4
Ġ�/ÑěOìü#Kͼ 
�6ŦůƦ¶˷6s����tnq�p�4Ļ.�ͻˋͻƎͻ¿ʴ6ůƦ6ʟB

ĝN%1ēơ6�n{�^˫Ƴ4��/ͻ¿ʴ�ˋFƎ17ɞ3KǢƈ0̫ĝ4͊�

#K1!)Ľĝ6�p�¿ʴe�^�q�¶˷4Ļ.�ʐĈ3s����tnq

�p�Oʸ�KͼŦůƦ¶˷07ͻůƦ�Ŧʉ4ůƦŦOƎƵ#K1ʸ�/�K)

DͻůƦŦO˗ɐ#Kʡĝ�snq7 12Ôɶ L/�)�ͻ¿ʴe�^�q�¶˷0
7¿ʴ�ĈɌ0̫ĝ4͊�#K1ʸ�ILK)Dͻ¿ʴOĢCʡĝ�snqO¶Ś!

3�ͼ!�!ͻ¿ʴɊƜ�snq�Iēơ�snq4ɧǏáü#K1ʸ�K1ͻ¿ʴ

ɊƜ�snq L11 L26�Ǣ�Iâ/6ēơ�snq4̫ʡOE-�143K)Dͻ

¿ʴůƦ4Ļ.�ēơ̸ǀ#K�1��ęʾ43Kͼ'�0ͻ¿ʴɊƜ�snq�I

6ìü7ͻˋƎʡĝ�snq1ēơ�snq6͉6̫ʡ`�qO͈͇#KƎ0Ü�1

ʸ�Kͼ'6H�4ʸ�K1ͻÉ�8ͻC1ͻS1ͻL16ɊƜ6ʟBĝN%�IƵKöȺ

�ǒɶ L)ĽĝͻɊƜ�snq C1ͻS1ͻL1�ȮƦă!ͻC17 C1S11 C1S24ͻS1
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7 C1S11 C2S14ÑěO̤JͻʡȆ1!/ C1S1�ȮƦă LKͼL1�I7 C1S2�I

RaͻC1S1�I RbͻC2S1�I RcͻC2S2�I Rd 6̫ʡ4ƾõ���KͼȮƦă L
Kʡĝ�snq C1S1�Iēơ�snq RbͻRd =6̫ʡ6�+ Rb =6̫ʡ4 L1�

Iƾõ���K)DĲ 6Ƚˋ̻íͻRb 073� Rd �̸ǀ L/ēơ�3 L
Kͼ3�ͻĲ 5.207ͻ�61�ȮƦă LK�snqF̫ʡOʹˋ0ɭˋ!/�Kͼ 

 
Ç  5.1 Ishizaki et al.(2015)tØÙì�ŧsËmC~�����z}�|�  

ƎIshizaki et al.(2015)gùÐƏ  

 
Ç  5.2 œƐãƐ¤ŋtƓÙìtŃ\ÄfhpÂêt�z��pŢðtŧĀ�|�  

Ǝ¤ŋs�p�}��ŧsËmC~�����z}�|�Ə  

C1S1� C1S2� C2S1� C2S2� C2L2� S2L2�

�1�

S1L1�C1L1� C2L1� S1L2�C1L2� S2L1�

�2� S1� S2� L1� L2�

Ra� Rb� Rc� Rd�
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Ĳ 5.2 6�p�6H�4ͻˋƎʡĝ�snq1ēơ�snq6͉6̫ʡ4Ŧ!ͻ¿
ʴɊƜ�snq6ìü�Òͮ!/̫͊#K1¶Ś#K1ͻ¿ʴɊƜ�ńǵ L)1�

47ͻ̀ Ǝʡĝ�snqO°#Ktnq��]6Ļɥ̻í7'6AAóɕ0�K)Dͻ

çŗʶ7ȉ̘4ęʾ0�K1ʸ�ILKͼ�ǢͻˋFƎ6ńǵ!)1�47ͻĻɥ1

3Ktnq��]Ońǵ!)×0ͻǡ)3̫ʡ4Ŧ!/¿ʴɊƜ�snq�I6Òͮ

͊ÍOȔʏ#Kƞ˞��K)Dͻçŗʶ�͗!�3Kͼ�6H�4ͻǿ�p�7¿ʴ

e�^�q�¶˷6ɊƜOēǭ!/�Kͼ 

 
 

5-3. ňÄŬũ 
ǿɳʂ07ͻŗʶ̲ɽͻŗʶɧƕͻͅǼ̯Ɔƕ6-6˫ƳȢ͐4��/ͻ¿ʴů

ƦOĢCɉÃ6ˡˢɊƜ6ʟBĝN%�26H�3˗ɐ4ʢĝ!ͻēơ1̫ĝ#K�

4-�/ͻIshizaki et al. (2015)0ǒȍ L)ŦůƦ¶˷OǅƋ!)¶˷¿ʴe�^
�q�¶˷Oɕ�/˷ǫ0�K�1Oǒȍ!)ͼ�LI6˫ƳȢ͐7'L(LͻÅ

ȑ˫ƳOȮɕ!/ͅǼ˫Ƴ4W�a�°#KȢ͐ŗʶ̲ɽͻͅǼ˫Ƴ4W�a�°

 L)ɧƕ6Ȣ͐ŗʶɧƕͻŘŚ!)ͅǼ˫Ƴ=6Śɭ��KɽƂ̭P*Ȣ͐ͅ

Ǽ̯Ɔƕ4ɨƍ#Kͼ3�ͻǿɳʂ0ɳʂŦ̂1#K¿ʴůƦ17ͻ�KȇʟB6

 06ɨŦɣ¿ʴ6�1OǇ#ͼ 
�LA06ɳʂ07ͻˡˢɣ˫Ƴ4��/ɉÃ6ˡˢɊƜ�26H�3˗ɐ4ʢĝ

 LK�4-�/ͻ˜ǜ6�p��ǒȍ L/�)ͼ'6´˗ɣ3�p�1!/ͻâ

ůƦ¶˷1ŦůƦ�p���KͼâůƦ¶˷7ͻɉÃ4ĢALKâ/6ůƦO91A

1AJ4˫Ƴ!/�K1��ʸ�Ǣ0Luck & Vogel, 1997; Kahneman et al., 1992
32ͻŦůƦ�p�7Ϳ-6ůƦ6ʡĝ˗ɐůƦŦ˗ɐ6͔ĝ1!/˫Ƴ!/�

K1��ʸ�Ǣ0�KMorita et al., 2010; Hommel, 1998 32ͼA)ͻɊƜʢĝ
~�ig4��/ͻɉÃ6ʃ͉¿ʴ�ɊȠ3ƒûOǃ��ġ�4͊!/ʀȒɣ4̀˽

 L/�)ͼÉ�8ͻɉÃ˳ɯ4͊#KĻǿɣ3˷ǫɒ˽0�KY}fV]q|QT

�ɒ˽OǒĪ!) Kahneman et al.19927ͻɉÃ6¿ʴƩļOĻ4�ǯɣ3˫Ƴ
˗̂Y}fV]q|QT��ÅILͻ'�4ˡˢɊƜ�91A1AJ43,/˫

̈́ LK1!/�Kͼ-AJͻƓI7ͻ¿ʴOˡˢɊƜ6ʢĝ˗̂OÅK~�ig4

��/˞13KůƦ*1ʸ�/�Kͼȣ̚ɣǸ̠6ɳʂKondo & Saiki, 2012; 
Treisman & Zhang, 20060Eͻ¿ʴ�ɯˢ6ðǼ~�ig4��/̿˞3ƒûOȆ
)#1ʸ�IL/�Jͻ¿ʴ7˺ͦ˞ȧ4͊Í3�ͻ˅Ăɣ4ʢĝ˗̂4W�a�°
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 LK�1�ɶĩ L/�Kͼ�L4Ŧ!/ͻHommel (1998)6T��q|QT��
p�07ͻˡˢɣ˫Ƴ4��/¿ʴ�Ɋò3ƒûOǆ-17ʸ�/�I$ͻ²6ˡˢ

ɣ3ůƦ1Ŧʉ4ʡĝ#K1!/�Kͼ I4ͻǸ̠6ɳʂ��/7ͻʢĝ˗̂�˫

Ƴ4W�a�° L)ƕ6¿ʴ6ƒû4ȭɦ!/�Jͻ¿ʴ7ɯˢ~�ig4��/

7Y}fV]q|QT�ɒ˽0ʸ�IL)H�3̿˞3ƒûOȆ)#�ͻˡˢÅȑ˫

Ƴ4ʢĝ˗̂�W�a�° L)ƕ7'6ƒûOŌ��1Oɶĩ#KśͰʡȆ�˜ǜ

ļģ L/�KLogie, Brockmole & Jaswal, 2011; Saiki, 2016ͼ  
�ǢͻIshizaki et al.(2015)7ͻēơìüO¼�ͅǼ˫Ƴ4��KˡˢɊƜ6ʢĝ˗
̂4-�/Ȑ˪!ͻɉÃ˿òůƦ6B�IƵKˡˢɊƜ6ʟBĝN%7ͻͿůƦ$-

ʡĝ!)ůƦŦ˗ɐOʟBĝN%/ʢĝ Lͻ�6˗ɐOĻǿĈ¿1!/ēơ1̫ĝ

#K1��ŦůƦ¶˷Oǒȍ!/�KͼƓI6ɳʂOĻ4ǿɳʂ07ͻˡˢɊƜ6ʟ

BĝN%4¿ʴůƦ�ĢAL)Ľĝ4EͻŦůƦ¶˷O̶ɕ0�K�Ȑ˪!)ͼ'6

ʡȆͻɉÃ6˜ǜ6ˡˢɊƜ7ͻĻǿɣ4ͿůƦ$-ʡĝ!)ůƦŦ˗ɐOʟBĝN

%/ʢĝ LK�ͻ¿ʴůƦ4͊!/7²6ůƦˋFƎ3217ʡĝ%$4ĈɌ

6˗ɐ0³ýɣ4ʢĝ˗̂4ýNK1��¿ʴe�^�q�¶˷Oǒȍ!)ʈʆͼ

�6�p�7ͻIshizaki et al.(2015)6ŦůƦ¶˷OǅƋ#Kʸ�Ǣ0�KͼIshizaki et 
al.(2015)�ļģ!)H�4ͻˋFƎ326ɉÃ˿òůƦ47ŦůƦ¶˷O'6AA̶
ɕ#K�1�0�K�ͻ¿ʴ4-�/7ø̢6̨J¶˷OÒȜ#Kƞ˞��K1ʸ�

ILKͼ3�ͻ¿ʴ6ƒûFƦ̌4ȭɦ#K1ͻ¿ʴ7ˡˢÅȑ˫Ƴ4ʢĝ˗̂�W

�a�° L)ƕͻW�a�°ǯ4ǆ,/�)Ɋò3ƒûFƦ̌OŌ�1#Kß˖ɳ

ʂ0ǒȍ L)¶˷1ǿɳʂ0ǒȍ#K�p�6Ļǿɣ3ʸ�7�ˇ#Kͼ#3N+ͻ

W�a�°ǯ47¿ʴOĻɥ1!/ˡˢɊƜ6ʢĝ˗̂�˫̈́ LK�ͻ˫Ƴ6Ðǆ

Ȣ͐07ͻ¿ʴůƦ7ƞ$!E²6ůƦ6ʡĝ˗̂É�8ˋ1Ǝ6ʟBĝN%6

Ðǆ4ƞ˞073�ͻ̿˞3ƒûOǆ)3�1ʸ�Kͼ I4ͻǿɳʂ07¿ʴ�˫

Ƴ6ÐǆȢ͐0�̿˞3ƒûOǆ)3��14-�/ͻśͰ 2B 0äÃɣ3śͰɣ
ȋǄOƘ)ͼ'��IͻˋͻƎ1�,)ɉÃ˿òůƦ1¿ʴůƦ�I3KˡˢɊƜ6

ʟBĝN%1ēơ6�n{�^4��/ͻɉÃ˿òůƦ6ͿɊƜ6ůƦŦ˗ɐ1ēơ

6̫ĝ�ĻɵOƵ!/�Jͻ�L4Ŧ!/¿ʴ6ĈɌ˗ɐ�³ýɣ4͊�#K1��

¿ʴe�^�q�¶˷�ǒȍ L)ͼ 
ǿɳʂ1ß˖ɳʂ4��Kµ×6H�3ɳʂʡȆOA1DK1ͻɯˢ�I˫Ƴ6~

�ig4��KˡˢɊƜ6êɒ4-�/ț6H�4ɒ˦#K�1�0�KͼA$ͻˡ

ˢƩļêɒ6ðǼȢ͐4��/ͻˡˢ6ĻǿɣɊƜ7ůƦ�14ǂì LͻÔò4�
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ïêɒ L)ƕͻͱț6êɒȢ͐0¿ʴůƦOĻɥ1!/ʢĝ L/�ǯɣ˫Ƴ4W

�a�° LKͼ�6W�a�°6͒ͻ¿ʴůƦ7ʢĝ˗̂ƎƵ6˞13K)Dͻ˅

Ăɣ4ʢĝ˗̂4³� LKͼ�ǢͻˋFƎ1�,)ɉÃ˿òůƦ7˫Ƴ4W�a�

° LK͒ͻ˺ͦ˞ȧ4ơ"/ʢĝ˗̂4̣ý LKKondo & Saiki, 2012ͼ'!
/ͻˡˢÅȑ˫Ƴ4��/ͻ˜ǜ6ˡˢɊƜ6ʟBĝN%7ͿɊƜ$-ʡĝ!)ůƦ

Ŧ˗ɐOȢ͐ɣ4ʟBĝN%/˫Ƴ LKͼ�6ˡˢÅȑ˫Ƴ6ÐǆȢ͐07ͻ¿ʴ

7Y}fV]q|QT�ɒ˽0ƪŚ L)H�3Ɋò3ƒûOǆ)$ͻɊƜ6ʢĝ˗

̂4ƞ˞4ơ"/ŕĵ#Kͼ I4ͻˡˢ̱Ă�n{�^6H�3ͅǼ˫Ƴ4��/

7ͻŗʶȢ͐�IŘŚ!)ͅǼ˫Ƴ1!/Śɭ!/Ðǆ LKA0ͻˋFƎ1�,)

ɉÃ˿òůƦĞŃ6ʟBĝN%7ͻͿɊƜ$-ʡĝ!)ůƦŦ˗ɐ6͔ĝ1!/˫̈́

 Lͻ�6˗ɐ1ēơ�̫ĝ#Kͼ�ǢͻˡˢɊƜ6ʟBĝN%4¿ʴ�ĢAL)Ľ

ĝͻ¿ʴ7²6ůƦ17ū3�1EˋFƎ17ʡĝ L$4ĈɌ6˗ɐ0³ýɣ

4̫ĝ4͊�!ƘKͼˡˢÅȑ˫Ƴ4��/¿ʴ�²6ůƦ1ʡĝ L/ůƦŦ˗ɐ

OƎƵ#K6�ġ�32ͻśͰɣȐ˪��̑!/�KȾ7��-��K�ͻµ×6H

�4!/ƶ��ǦŻɣ4ŘŚ!/ɉÃOɯˢ!ͻ'L4Ŧ!/̶î3˖ĂO1KĻɥ

�Ȕʏ LK1ɒ˦#K�1�0�Kͼ 
ǿɳʂ6Ɋˋ6�-7ͻĈ3Kˡˢɣ˫Ƴ073�ͻöȺ−ēơ�n{�^4-�/
Ȑ˪!)1�M4�Kͼ-AJͻ�LA06ß˖ɳʂ07ͻĈ4¿ʴOĢCɉÃ6ˡ

ˢɊƜ6ʟBĝN%6˫Ƴ˗̂4-�/ɳʂ!/�K�ͻǿɳʂ07ͻ'6˫Ƴ˗̂

�26H�4˖Ă4ʡ:-��OȐ˪!/�KͼǦŻɔȮ4��Kˡˢ̱Ă�n{�

^4Ļ.�˖Ăɔ̎Ľ͛07ͻ¿ʴe�^�q�¶˷6H�4ͻ¿ʴ�³ýɣ4ēơ

16̫ĝ4͊�#K1��˫Ƴ˗ɐ0�K1ʸ�K1ͻț6H�3ɊƦ�˟ILKę

ʾƦ��KͼA$ͻˋ1Ǝ32ɉÃ˿òůƦ6ʟBĝN%�IʙǨ�˜ǜ6ēơO±

í�K�17ȣ̚ɣŠǬ4ŗʶ0�K�ͻ¿ʴ1²6ůƦ6ʟBĝN%�IʙǨ�˜

ǜ6ēơO±í�K�1Oŗʶ#K67ȣ̚ɣ͗!�ęʾƦ��KͼA)ͻ�ǧŗʶ

!)öȺ1ēơ6Ŧơ͊Í4-�/ͻ¿ʴ�ńǵ LKĽĝ7ˋFƎ�ńǵ LKĽ

ĝ4ȣ>/ȉ̘4Ŧơ0�KęʾƦ��Kͼ�6H�3ǿɳʂ0ƘIL)ɶĩ7ͻy

q6ͱƂ3˳ɯɣ˖ĂOɒ˦#KĻɥ1!/̿˞0�Kͼ 
ś͒47É�8ͻǦŻɣ4ͻɉÃ�Ä0�K�1��Ʃļ�IɉÃO˿ò!)Jē

ơOƪ̎#KĽ͛7ņ��ͻ'6ɉÃ�2�4�K�1��Ʃļ�IɉÃO˿ò!)

JēơOƪ̎#KĽ͛7ȣ̚ɣū3�ͼ²4Eͻâ�Ğ"ˋFƎ326ɉÃ˿òůƦ

Oǆ-Ϳ-6ɉÃ4-�/ͻ¿ʴ�ɞ3K�1�Iɞ3KēơO#KĽ͛7ū3�*
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M�ͼ)*!ͻ¿ʴ4HJƺO½8#ǢĠ�ɞ3KĽĝ7ͻɞ3Kēơ17ʸ�3�ͼ

��06ɞ3Kēơ17ͻɢ����ĚÙ4�L8ǋ��ͻŶÙ4�,)IǊK32

0�Kͼ�6H�3�1�Iͻ¿ʴ1²6ůƦ6ʟBĝN%�IēơO±í�K�1

4ȣ>/ͻɉÃ˿òůƦ6ʟBĝN%�IēơO±í�K�1ɢ���7ǋ��ͻ

͵���7Ɖ�3�32OǦŻɣ4H�ʠͰ#K�10ƯL/�K)DͻɉÃ˿ò

ůƦ6ʟBĝN%1ēơ6̫ĝ͊Í�˖Ăƪ̎6Ļɥ13JF#�6�E!L3�ͼ

)*!ͻöȺēơ̶ĝƦ6ĀȆĚ6öȺ4Ŧ!/ͻĚ6�k�Oǁ#Ľĝ4Ŷ6�

k�Oǁ#HJEēơǯ͉�Ǩ�3K1��H�3ͻöȺ1ēơ0ɊƜ�̶ĝ#KĽ

ĝ4̶ĝ!3�Ľĝ4ȣ>/ēơ!F#�3Kɐ̂6H�4ȨA,)͊Í4�KE

67͏�ͻ��07��A0¸ƫ6ˡˢ̱Ă�n{�^4-�/ʸ�Kͼ 
3�ͻǿɳʂ07ˋͻƎůƦµŅ6ˡˢ4��KĻǿɣɊƜ�ȕ�4�K 0Eͻ

¿ʴůƦ4ȭɦ!/Ȑ˪O˖�ͻ¿ʴe�^�q�¶˷Oǒȍ!)�ͻ¿ʴ*��Ɋ

ò4ĈɌ˗ɐ0�n{�^4͊NK6�ͻ²6ůƦ0EĈɌ˗ɐ0�n{�^4͊N

KE6��K�7ǫI�073�ͼÉ�8ͻĂ�ůƦ4͊!/7ͻśͰ 1B �Iͻʼ
Ùʠ̔ĞŃ6ʟBĝN%0�KĂ�1¿ʴ6ʟBĝN%1ēơ6�n{�^�ͻɞ3

Kʠ̔0êɒ LKůƦĞŃ6ʟBĝN%ˋ1¿ʴFˋ1Ă�1Ğʉ6͗ǬƂ0

ŗʶ LͻɊ4ŗʶ�ŠǬ43KN�073��1�N�,/�Kͼ�6�1�Iͻ

Ă�E¿ʴ1Ğȕ4²6ůƦ1ʡĝ%$4ͻĈɌ6˗ɐ0öȺ−ēơ�n{�^4͊N
K1��ęʾƦ�ʸ�ILKͼ)*!ͻĂ�7ͻśͰ 1B6ɊƜƇò˺ͦ6ʡȆ�Iͻ
ˋF¿ʴHJEƇòɯˢǯ͉�̯��1�N�,/�Jͻ�6�1�čį0öȺ−
ēơ�n{�^ŗʶ�İ͗0�KęʾƦE�Kͼ¯ƕ7ͻŦůƦ¶˷Fe�^�q�

͊�ĸ6�p�¿ʴe�^�q�¶˷6H�4ͻ²6ůƦ1ůƦŦ˗ɐOƎƵ%$ͻ

ĈɌ6˗ɐ0ēơ1̫ĝ#KůƦ�ŕĵ#K1#K�p�6�ˉƦOHJͱDK)

D4ͻĂ�ůƦO7"D1!ͻ²6ˡˢ4��KĻǿɣɊƜ4͊!/Eͻ�LI6¶

˷0˷ǫ0�K�Ȑˮ#Kƞ˞��K1ʸ�/�Kͼ 
ǿɳʂHJͻ¢˞3ˡˢ6ĻǿɊƜ6ʢĝ1ēơ6�n{�^4-�/ͻŦůƦ¶

˷1ͻ¿ʴe�^�q�¶˷6H�3e�^�q�͊�ĸ6�p�Oɕ�/˷ǫ0�

K1ʸ�ILK�ͻ�LI6¶˷4-�/7A*Ȑ˪!3�/7��3��1�ȡ,

/�KͼÉ�8ͻůƦ6ɊƜ�ʡĝ!)˗ɐ7ŗʶ4HJɎƘ L3��1Oɶ#

ɳʂʡȆ�ƘIL/�K�ͻHJͅǼ4N)Kŗʶ4HJͻ�K�7ůƦ6ʟBĝN

%4H,/7ͻůƦ6ɊƜO�Ƃ491A1AJ4ʡĝ#K˗ɐ�ɎƘ LKęʾ

ƦEʸ�ILKͼß˖ɳʂ4��/7ͻͅǼ4N)Kŗʶ4HJņǜ6ɊƜ6ʡĝ4
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ơʋ#Kɹʠʜʽ�ìɐ#K�1Oɶ#ɔɒŗɣp�k�ļģ L/�JBooth & 
Rolls, 1998ͻ͚ Ż4ˣ̠Ʀ6ͱ�öȺ4-�/7ͻůƦ6ɊƜ�Ĉ�6˗ɐ4ʡĝ

 LKęʾƦ��Kͼ 
A)ͻǿɳʂ0˖,)ɽƂ6öȺ−ēơ�n{�^ŗʶ4HJͻ26ɽƂȜɴ4ēơ
0�KH�43K6�4-�/̀˽#Kͼ�LA06śͰʡȆO˟K1ͻA$ͻēơ

4õ͍ǯ͉���,/�KŗʶȢ͐6Ǹʞɣ3RTo�inqò6Ȝʋɏ7ͻśͰ 1Aͻ
śͰ 1B 07 60~80%ɽƂͻ'Lµ͌6śͰ07 80�90%ɽƂ0�,)ͼ˗ 5.1 4ɶ
#̨JͻśͰ 1AͻśͰ 1B 07ͻ²6śͰHJEĎ!�õ͍ǯ͉O��/�Jͻ10
˯˖�16Ȝʋɏ� 70%Ȍ�KĽĝ47õ͍ǯ͉O 5%ʰDͻ70%Ǿȷ6Ľĝ7 5%
½8#1��H�4õ͍ǯ͉Ońă %)ͼ�6H�4ͻâRTo�6ŽĶȜʋɏ�

70%43KH�4õ͍ǯ͉�õƙ L/�K)DͻRTo�inqò6ǸʞȜʋɏ�
60~80%ɽƂ012AK1ʸ�ILKͼ�L4Ŧ!/ͻśͰ 2A07 2000ms6AA�
ńͻśͰ 2B1śͰ 307õ͍ǯ͉6ńĂ6Ƃĝ��Ū �ͻ1300msHJEɰ�3I
3�1��H�4ͻśͰ 1Aͻ1B HJEʭ�õ͍ǯ͉���IL/�)ͼ'6)Dͻ
ŗʶȢ͐6Ǹʞɣ3Ȝʋɏ� 80�90%ɽƂ1ū!ͱ�3,)1ʸ�ILKͼ'!/ͻ
Ćí4ŗʶ�ʞN,)ƕͻõ͍ǯ͉OŅ!)ogq}�n]śͰ 1A, 1B, 30ˬ�I
L/�K6RTo�inqò6ȜʋɏO˟K1ͻ90�100%ɽƂ43,/�Kͼ�6
�1�Iͻ¯Į6śͰ6H�3õ͍ǯ͉O˺!/ 14 }�n](ĜRTo�4-� 140
˯˖)6ŗʶO˖,)Ľĝ47ͻ10˯˖ ;Į*�̴͉��2��1���I�A0Ȝ
ɴ4ēơ0�KH�43K�1�N�Kͼ)*!ͻ¯Į6śͰ�I7ͻ26�I�6

ŗʶO˖�8 100%Ȝ!�ēơ0�KH�43K�4-�/7ǫI�073�)Dͻ
�6�14-�/7¯ƕ6˺ͦ1#Kͼ 

Ř  5.1 Õƍs?ad¶ƂĂƀt¶çýĘ  
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ț4ͻǿɳʂ6-6śͰ4��Kp�k6͏ŅǢȫ4-�/̀˽#Kͼ˗ 5.2 4
ĜśͰ4��Kp�k6͏ŅǢȫ1'6͏ŅɒɗOɶ#ͼA$ͻśͰ 1A1śͰ 1B0
7�ŗʶ}�n]âÃ4��KâRTo�6ŽĶēơǯ͉�ŽĶȜʋɏ�âĐýʹ6

ŽĶÖ�IȖȸØŷ6Õµ×͖L/�KĽĝ1ͻ	ogq}�n]06âRTo�

6ŽĶȜʋɏ� 65%O�ĮKĽĝ4'6Đýʹ6p�kOŅLÖ1B3!íȅ�I͏
Ņ#K1��ą̃6ĻȸOˬ�)ͼ)*!ͻś͒47śͰ 1A07�Ȝʋɏ1	ͻ
śͰ 1B07�Ȝʋɏͻēơǯ͉6͏ŅĻȸOȷ)#Đýʹ6p�k�3�,)ͼ
�6H�4͏ŅĻȸOˬŚ!)ɒɗ7ͻśͰ 1Aͻ1B 07ŗʶǯ6ēơÛĠFŗʶƕ
6ēơ6Ȝɴ ŗʶ6̳ƵƂ4�)K4ȭɦ!))D0�KͼśͰ 2A1śͰ 2B
07ͻŗʶ}�n]0;}�n]6ŽĶȜʋɏ� 80%O�ƂȄ�3�ͻE!�7Ǹ
ʞ}�n]0�Kʈ 13}�n]0ðD/̏�)Ľĝ4ͻ'6Đýʹ6p�kOŅLÖ
1B3!íȅ�I͏Ņ#K1��ą̃6ĻȸOˬ�)ͼ)*!ͻś͒47śͰ 2A 4
��/7�6͏ŅĻȸOȷ)#Đýʹ6p�k�3�,)ͼśͰ 2A1 2B07ŗʶ}
�n]6̭˖6pdT��ą̃!/�))Dͻ�6H�4͏ŅĻȸOǑ�)ͼ�L4

ý�/ͻśͰ 2A1 2B7'L(LĆí4ŗʶ!)ƕ6̙ɼ1çŗʶO˻>))DͻĜ
śͰ4��KÔò6͏ŅĻȸOˬ�)ͼ�6Ôò6͏ŅĻȸ7̙ɼFçŗʶ4��K

ēơÛĠ�âÃ�Iň��ŅLKĽĝ4p�kOɩ�1��ɦɣ0ˬ�)ͼśͰ0

7ͻśͰ;Ǧɦ4��/-6RTo�inq6�$L�;-0E;}�n]6Ȝʋ

ɏ��ƂE 80ͷȌ�K�1�3�,)Ľĝ4ͻ'6Đýʹ6p�kOŅLÖ1B3
!íȅ�I͏Ņ!)ͼ�L7ͻśͰ07Ćí4ŗʶ!)ƕ6̯Ɔƕ6˫Ƴ4-�/

˻>))Dͻ;Ǧɦ0Ćí4ŗʶ0�3�,)Đýʹ6p�kOɩ�1��ʸ�6E

1˖,)ͼµ×6H�4ͻǿɳʂ07śͰ͉6͏ŅĻȸ�Ǒ,/�3�ͼ�L7ͻ�

-�-6śͰOÔò6ɳʂ1!/˽Ǟʉ4A1D/ɠ˗#K 0͏ŅĻȸ�ɞ3,/

!A,))D0�K�ͻǿȃ0�L8�̅ %K>�0�,)ͼA)ͻǿɳʂ07ē

ơǯ͉6ŅLÖ4͊#Kêɒ1!/ͻȖȸØŷ4HK̸ǀO#KǢȫ1ŦǜńǓO˖

,/p�kíŹOÒȜ#KǢȫ6Ϳ-Oɕ�)�ͻǿȃ0�L82+I�;-6Ǣȫ

Oɕ�K>�0�,)ͼ 
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Ř  5.2 Õƍs?ad|�xtƃÑýĘ  

 
Ǹƕ4ͻɉ4Ŧ#K˖Ă4-�/ʸ�K×0ͻR|X�l�g4-�/ʸư#Kƞ

˞��Kͼ'�0ͻR|X�l�g1ǿɳʂ0Ƽ�ˡˢ̱Ă�n{�^6̴�4-�

/ǝɒ#KͼA$ͻGibson(1979)�ǒĪ!)R|X�l�g7ͻɓĿFɉ�yqFĂ
ɉ4��KƫĥFÌÖ1!/Śʵ L/�Jͻɉ�˖ȿO afford#K��KͻǒÊ
#KƩļOǆ,/�/ͻ'6ƩļOyq�Ė�ĕ,/ś͒4˖ĂOĕK1��ȓƣ

0�Kͼ�L4Ŧ!ͻWise & Murray(2000)�ǒĪ!)ˡˢ̱Ă�n{�^7ͻ¸ƫ
6öȺ4Ŧ!/¸ƫ6ēơO˅ɗ4Ŧơ.�K1��E60�KͼA)ͻŗʶ!)ˡ

ˢ̱Ă�n{�^7ͻɋȪ4ơ"/ɓĿ6ńăFʠͰOʀC�14HKɯ˿6ńă

32ȉ̘4ńǵ#K�1E0�K1 L/�Kͼˡˢ̱Ă�n{�^07ͻɋȪ4

ơ"/¸ƫ6öȺ−ēơ̫ĝOƎƵ#K�1�0�K)Dͻ˹ 41,/E�-EĞ"˖

Ă� afford LKR|X�l�g17ɞ3Jͻǿȃ6®͉6ʾü17ɞ̌6ƽʾ0�
JͻʾĂɣ0ͱƂ3˳ɯɣ˖Ă1˨�Kͼ 
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5-4. �ætŨƋ 
Ǝ�ƏŝŞŷ¾�z��ps?adĶƀÙìtƁ�ýĘ`ìů�

śͰ 1A, 1B6ʡȆ�IͻͿůƦ6ɊƜ6ʟBĝN%1ēơ6�n{�^4��/ͻ
ˀ6ʼÙʠ̔0êɒ LKǯʃ͉ɣůƦ�;ɾͩµ×öȺɊƜ1!/ĢALK1ͻˀ

6˂Ùʠ̔0êɒ LKɉÃ˿òůƦ6B�ĢALKĽĝ4ȣ>/ŗʶ�İ͗43K

�1�N�,)ͼ�6�1�Iͻ¿ʴFĂ�1�,)ǯʃ͉ɣůƦ7ͻöȺ−ēơ�n
{�^4��/'L(L4ɊȠ3͊NJǢO#KęʾƦ�ʸ�ILKͼÉ�8ͻˋ�

Ǝͻ¿ʴͻĂ�ůƦ7ͻ©�4Ƈòɯˢǯ͉4ŷ��K�1�Iͻ�6ɯˢǯ͉

6ŷ�öȺ−ēơ�n{�^6ŗʶ6İ͗ 4Ƒ͞#KęʾƦEʸ�ILKͼǿɳʂ4
��/7ͻ¿ʴ4ȭɦ!/'6Ʀ̌O˲ʜ4Ȑ˪!ͻöȺ−ēơ�n{�^4��K˫
Ƴ˗ɐ7ŦůƦ¶˷1e�^�q�͊�ĸ6�p�0˷ǫ LK�1Oɶ!)�ͻ¯

ƕ7ͻĂ�ůƦ6Ʀ̌4-�/E˲ʜ4Ȑ˪!ͻ¶˷6�ˉƦOͱD/��ƞ˞��

Kͼ 

 
Ǝ ƏŝŞŷ¾�z��ps?ad�ĆńŰtÒÉ�

śͰ 3 6ʡȆ�IͻˋͻƎͻ¿ʴ6ʟBĝN%1ēơ6�n{�^7ͅǼ̯Ɔƕ0
Eͻ˫Ƴ˗ɐOń�K�13��3JȜɴ4˫Ƴ4Ðǆ LK�1�ɶĩ L)ͼ�

6�1�Iͻǿ˽Ǟ0ǒȍ#KH�3¿ʴe�^�q�¶˷6H�3̫ĝ˗ɐ7�K

ɽƂ6ŘŚƦ1ƌĳ Oǆ,/˫Ƴ LK�1�ʸ�ILKͼ)*!ͻśͰ 2A 6ʡ
Ȇ07ͻ˫ Ƴ6̙ɼ6ɽƂ�ː+K1˨,/Eͻ26ǒɶȂ·4��/EȜʋɏ�80ͷ
µ×0͚Ż4ͱ�,)ͼ�6�17ͻǿɳʂ0ǒȍ!)¿ʴe�^�q�¶˷�¢˞

3ēơ̸ǀ̲ɽ0�K�ͻ�LOɕ�K�1�0�3�Ľĝ4ͻ²4´Ƿ13K̲ɽ

�ŕĵ!ƘKęʾƦOɶĩ#Kͼ��A0ęʾƦ0�K�ͻ'6H�3´Ƿ̲ɽ07ͻ

É�8ͻͅǼ4N),/H�ŗʶ#K�14HJū!$-ůƦ�͔ĝ!)˗ɐ��

̻ƎƵ L/ēơ1̫ĝ!/�KęʾƦFͻ3PI�6ɒɗ0ůƦŦ1ēơ6̫ĝ�

óɕ0�3�Ľĝ4ͻĜůƦ1ēơ6Ŧơ͊Í�IēơO̸ǀ!/�KęʾƦEʸ�

ILKͼ�6H�3ͻ¢˞3ēơ̸ǀ̲ɽ�óɕ0�3�Ľĝ6´Ƿ̲ɽ6ŕĵ6Ǻ

ɀ4-�/Ȑ˪#K�10ͻˡˢ̱Ă�n{�^6ȉ̘3ŗʶ�Zsh�Oɒ˦#K

)D6ɶĩ�ƘILKęʾƦ��Kͼ 
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Ǝ!Ə·ĝUÂêŵÄs?adãp¤ŋtŃ\ÄfhtŅÄŘģ�

śͰ 2A 07ͻ̙ɼ}�n]4��/ˋ1¿ʴOʟBĝN%)öȺxk��Fˋ1
ƎOʟBĝN%)öȺxk��Oɕ�)�ͻƎ1¿ʴOʟBĝN%)öȺxk��4

-�/7Ȑ˪!3�,)ͼ'6)DͻĎŢ4˨�8ͻǿśͰ7Ǝ1¿ʴ6ʡĝ� L

/�3��1OɧǏȐˮ#KpdT�473,/�3�,)ͼ'�0ͻśͰ 2A 6ś
ͰpdT�0ͻ¿ʴOƎ�Iʃ͉ɣ4í͖!/ǒɶ!/E̙ɼ�ː+3��1O˻>

K�1O¯ƕ6˺ͦ1#Kͼ�6�1OȐ˪#K�17ͻ¿ʴe�^�q�¶˷6ŏ

ƍƦOͱDK)D4̿˞0�Kͼ 

 
Ǝ"Ə·ĝpÂêtŵÄƁ©sƁ�dr<Ğ¦ğèt�z��pZtäƉ�

śͰ 1A, 1B, 2B, 34��/ˬŚ!)ͻͿůƦRTo�7ͻůƦ6�+ͿůƦ6Ɋ
Ɯ6B�ēơ16̫ĝ4͊�#KÉ�8ͻˋ1¿ʴ6ʟBĝN%1ēơ6̫ĝ͊Í

ˋ�¿ʴinq4ͻƎ7ɧǏ͊�!3�ͼ�61�ͻēơ16̫ĝ͊Í4ɧǏ͊

�!3�ůƦ��n{�^6˫Ƴ˗̂4ĢALK�ġ�7ǫI�073�ͼɊ4ͻö

Ⱥ−ēơ�n{�^6˫Ƴ4��/ͻˋ1Ǝ7ʡĝ!)˗ɐůƦŦ˗ɐOƎƵ!/
ēơ1̫ĝ#K)DͻˋE!�7Ǝ62+I��Ǣ�̫ĝ4͊�!3�Ľĝ4Eͻů

ƦŦOƎƵ#K�2��Ĳ 5.37ˈĥȱ�īͦ0�Kͼ�6�1O˦ǫ#K�17ͻ
˫Ƴ4��KɊƜʢĝ6�Zsh�Oɒ˦#K×0̿˞0�Kͼ 

 
Ç  5.3 œp¤ŋtŃ\ÄfhpÂêtŵÄŘģs  

(a)ãAÆxedÍÄp (b)Æxer<ÍÄt�|�  
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Ǝ#ƏĂƀńŸs£=ŝŞŷ¾�z��pŢðtÐÖ�

śͰ07ͻˋͻƎͻ¿ʴ6ůƦ6ʟBĝN%1ēơ6�n{�^˫Ƴ�;̬͉

ɽƂ6̯ƆO��/ͻ�3JȜɴ4Ðǆ LK�1�ɶĩ L)ͼ!�!ͻHJͅǼ

4Ē<ǯ͉ʠ̲4¼,/ͻ�6˫Ƴ�26H�4ńŠE!�7ȰŌ!/���ͻE!

�7?1P2ńă%$Ðǆ LK6�1��īͦ4-�/7ǫI�073�ͼ̄ ƕ7ͻ

Ğȕ6śͰǢȫOɕ�ͻ̯ƆǼ͉OɌʅńǜ1!/ͻ�6Ⱦ4-�/Ȑ˪!)�ͼͅ

Ǽ6ǯ͉ʠ̲4¼�ˡˢ̱Ă�n{�^6˫ƳńŠ4-�/˻>K�17ͻHJǦŻ

ɣ3ˡˢ̱Ă�n{�^6˫Ƴ�Zsh�OȐˮ#K×0̿˞0�Kͼ 

 
ƎAƏ·ĝpŵÄfdŷ¾ÂêtđàtŹ<AŝŞŷ¾�z��ptÓŌs�

>däƉ�

ǿɳʂ4��KśͰ07ͻə͛4öȺɉÃOǒɶ!ͻ'L4Ŧ!/�k�ǁ!Oʳ

J̡#1��Ǣȫ0ͻöȺ−ēơ�n{�^ŗʶO˖,)ͼ!�!ͻǦŻ4��K˖Ă
Oʸ�K1ͻ�6H�4ͻöȺɉÃ˅Ã47˧L$Œ°ɉǪ!/ēơ#K1��Ľ

͛*�073�ͻɉÃ'6E64ɧǏÅɕ#KH�3˖ĂO˖��1E�KÉ�8ͻ

Ⱦȼ!)�k�Oǁ#32ͼöȺ−ēơ�n{�^4��/ͻ�6H�3ȕƈ6ēơ
ǢȫOöȺ1̫ĝ#KĽĝ4Eͻ¿ʴe�^�q�¶˷�ƵJʅ-�ġ�O˻>K�

14HJͻ�6¶˷6�ˉƦOHJͱDK�1�0�K1ʸ�ILKͼ 

 
ƎBƏđ:rĴƌtğèZt�Œ¿�

ǿɳʂ07ͻöȺ−ēơ�n{�^4��KˋFƎͻ¿ʴ326ůƦ6ĻǿɣƦ̌4
-�/Ȑ˪#K)D4ͻĜůƦ6ˡˢ4��KĻǿɣɊƜˋůƦΆ̍�ʪͻƎůƦΆ

�˥�ĭ˥�¡ͻ¿ʴůƦΆŶ�ĚͻĂ�ůƦΆŶĚ̱Ă�×�̱ĂOɕ�/śͰ

O˖,)ͼA)ͻˡˢ4��KĻǿɣůƦ6 0EͻˋͻƎͻ¿ʴͻĂ�4-�/6

BȐ˪!)ͼŦůƦ¶˷Fǿɳʂ0ǒȍ#Ke�^�q�͊�ĸ6�p��HJ�ˉ

4ƵJʅ-�1Oˮǫ#K)D4ͻ¯ƕ7²6ɊƜÉ�8ͻ̱ĂůƦ0�L8Į̙

̱Ă6Į̙ǢĠ6ɊƜF²6ůƦÉ�8ͻÛ�ůƦͻ�ɬˡŷůƦEɕ�/ǿ

ɳʂ6śͰʡȆ�çɐ LK�1Oɶ#ƞ˞��Kͼ 
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5-5. xp^ 
ˡˢ̱Ă�n{�^öȺ−ēơ�n{�^17ͻɉÃ6ǆ-ˡˢɊƜ6ʟBĝN
%1ēơ6͉6˜͕3Ŧơ.�ŗʶ6�1O��ͼÉ�8ͻˡˢɊƜ6ʟBĝN%�

IƵKˡˢɣ3cT�FRTa�Ȗ˿FƩļșĬ4��K˫ě˗ɐ324Ŧ!/ͻ

̶î3˖ĂO±í�KH�4ŗʶ#K�1��L4�)Kͼ�6H�3ˡˢ̱Ă�n

{�^O˖�șʾ7ͻyq6ͱƂ3˳ɯɣ˖Ă6Ļɥ13K�Zsh�0�Kͼ 
ǿɳʂ07ͻˡˢ̱Ă�n{�^6�Zsh�O˦ǫ#K)D4ͻˡˢɊƜ6ʟB

ĝN%1ēơ6̫ĝ�26H�3˗ɐ0˫Ƴ4Ðǆ LK�OǫI�4#K�1Oɦ

Ǉ!)ͼ�6�14͊!/ͻIshizaki et al. (2015)6ß˖ɳʂ07ͻɉÃ6ˡˢɊƜ7ͻ
ͿůƦ$-ʡĝ!)˗ɐůƦŦ˗ɐOĻ4!/ēơ1̫ĝ#K1��ŦůƦ¶˷

�ǒĪ L/�)ͼ!�!ͻ�6¶˷7ͻˋͻƎͻo]gm�1��-6ɉÃ˿ò

ůƦ6BOƼ,)śͰ4HJũ�L)˷ǫ0�,))Dͻǯʃ͉ɣůƦ¿ʴFĂ�

324-�/EŦůƦ¶˷O̶ɕ0�K�7Ś�073�,)ͼA)ͻƓI6Ȑ˪

7öȺ−ēơ�n{�^6ŗʶ̲ɽ4ɁȾOƍ//�))Dͻŗʶ�Ćí4˖NL)ƕ
6˫Ƴ6Ðǆ4͊!/7Ȑ˪ L/�3�,)ͼ'�0ͻǿɳʂ07ͻöȺ−ēơ�n
{�^6ŗʶ̲ɽÅȑ˫ƳOȮɕ!/ͅǼ˫Ƴ4W�a�°#KȢ͐ͻŗʶɧƕͅ

Ǽ˫Ƴ4W�a�° L)ɧƕ6Ȣ͐ͻͅǼ̯ƆƕŘŚ!)ͅǼ˫Ƴ=6Śɭ��

KɽƂ̭P*Ȣ͐6 3 -6˫ƳȢ͐4��/ͻ¿ʴ1²6ůƦ6ʟBĝN%�26
H�3˗ɐ0ēơ1̫ĝ#K�Ȑ˪!)ͼ��0ͻ¿ʴ4ȭɦ!)ɒɗ7ͻ�LA0

ņ�6Ɲɒŗɳʂ6 0ͻɉÃ6¿ʴůƦ7ͻ˜ǜ6ˡˢɊƜOʢĝ#K)D6Ļɥ

13KůƦ1ʸ�IL/�JͻöȺ−ēơ�n{�^4Ļ.�/ēơOƪ̎#KȢ͐0
Eͻ¿ʴ1ēơ6̫ĝ�ēơƪ̎6˞43K32ͻ¿ʴ�̿˞3ƒûFɊȠ3Ʀ̌O

ǆ-ęʾƦ�ʸ�IL))D0�Kͼ 
ǿɳʂ6ʡȆͻ-6˫ƳȢ͐6�+26Ȣ͐0E¿ʴ�öȺ−ēơ�n{�^6˫
Ƴ4��/̿˞3ƒûOǆ-1��ˮǄ7ƘIL$ͻˋͻƎͻ¿ʴ6ʟBĝN%1ē

ơ6�n{�^��/ͻ̀ −Ǝ6ůƦŦ1ēơ6̫ĝ�Ļɥ13,/�Jͻ¿ʴ7Ôò
4'LOƞ˞4ơ"/Òͮ#KH�3Ǝ0͊�#K�1�ɶĩ L)ͼ�6ʡȆ7ͻ

Ishizaki et al. (2015)6ŦůƦ¶˷O̻íɣ4ǘǆ#KE60�,)ͼ-AJͻɉÃ˿
òůƦĞŃ6ʟBĝN%4͊!/7ͻŦůƦ¶˷O'6AA̶ɕ0�K�ͻ¿ʴůƦ

OĢP*ʟBĝN%4͊!/7¶˷6ÒȜOƞ˞1#Kͼ 
ǿɳʂ0ǒȍ L)ͻˋͻƎͻ¿ʴ6ʟBĝN%1ēơ6öȺ−ēơ�n{�^6˫
Ƴ˗ɐ4͊#KŦůƦ¶˷1e�^�q�͊�ĸ6�p�4HK˷ǫ7ͻyq6ͱƂ
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0˜͕3˳ɯɣ˖ĂOɒ˦#K)D6Ļɥ1!/ƒ4ʅ-ͼ#3N+ͻyq7ɉÃ�

Ä0�K�1���14͊#K¸ƫ6Ʃļ4Ŧ!/¸ƫ6˖ĂO1K�1Oŗʶ#K

�17Ƙƫ0�K�ͻ'6ɉÃ�2�4�K�1��ƩļOĢD)¸ƫ6Ʃļ4Ŧ!

/¸ƫ6˖ĂO1K�1Oŗʶ#K�17ȣ̚ɣˍƺ0�Jͻ˶,)˖Ă6ɔ̎4ʡ

:-�F#�ęʾƦ�ɶĩ LKͼ I4ͻ¯ƕͻˡˢ6ʎı4ɛAI$ͻɞ3Kƭ

ˢƩļ6ʢĝÉ�8ͻˡˢƩļ1ʻˢƩļ6ʢĝ1ēơ6�n{�^4-�/E

ɳʂOſ�/���1�0�L8ͻ®͉6ͱț6˖ĂOHJſ�˷ǫ#K�1�0�

K1ʸ�ILKͼǿɳʂ7ͻ'6gon~1!/Eƫʵ��K1ʸ�/�Kͼ 
Ǹƕ4ͻǦŻĽ͛06ơɕ4-�/ʸ�K1ͻˡˢƺ��J6¿ʴ1²6ɊƜ6ʟ

BĝN%4ơ"/ɊŚ6˖ĂO±í�KH�3ˡˢɣ3cT�FRTa�7ͻ˶,)

˖ĂOũ�F#�ęʾƦ�ǇǕ LKͼ�Ǣ0ͻ²6ēơ17Ąò %)�Ľĝ47ͻ

¿ʴ4HJ˖ĂO±í�KH�4pdT�#K1ˊ�ęʾƦ�ʸ�ILKͼÉ�8ͻ

˜ǜ6˖ĂO˴ũ#KcT�˗ɐ07ͻĊƃ4Ŧơ!3�L8��3�H�3ʨƥƦ

F̿˞Ʀ6ͱ�˖Ă7ˋ1Ǝ6ʟBĝN%0˗ɐ!ͻƕ0G,�JñǠ!/Eˊ�ú

țɣ3˖Ă7¿ʴOɞ3I%K�14HJ˗ɐ#K1ͻcT�˗ɐ1̶î3˖Ă6Ŧ

ơ͊ÍOHJ˫Ƴ!F#�0�K˟̟B��KͼA)ͻ�n{�^4��K¿ʴ6͊

��ȉ̘0�K�1�IͻcT�326pdT�ńǵO#K͒4¿ʴ6ńǵ0�L8

ȣ̚ɣǨ�ǡ!�˖ĂOɎƘ0�KęʾƦ��Kͼ 
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Ūų 
ǿ˽Ǟ7ͻņ�6Ǣ��I6�ǘǔͻ�ÿ˨4HJřƵ %K�1�0�A!)ͼ 
ǿ˽ǞO±×�K4�)Jͻ�Ǉũ�)*�)Ȏɖ9MBßɔ4ȱ�ƭ˾ˇ!A#ͼ

ňŗ͎ĵʑ 6ž͉6ɳʂɔȮ4��/ʞőͻƴî�Ť3�ǇũO̊Jͻɳʂ4˖

�˰A,)ǯ47�Ơ!� 0Eͻ�-EɅƝ4ɨ˼46,/�)*�A!)ͼA)ͻ

ɳʂµŅ4Ḙ̔6�132ȕ�3�ÿ˨O�)*�A!)ͼČ�ƙɷɘ!×�A#ͼ 
˝ű̃�ßɔ47ͻ�ņƠ4E͊NI$ɳʂǇũǙĨOƢ�Ɖ�Ė�/�)*�ͻ

ɳʂFŗɔɔȮ4͊#Kȕ�3�ÿ˨O�)*�A!)ͼ�Ť3�ǇũO!/͟�ͻ

ȱ�ƭ˾ˇ!A#ͼ 
Ž̉́ßɔ47ͻ�ņƠ4E͊NI$úɳʂǇũǙĨOƢ�Ɖ�Ė�/�)*�A

!)ͼ'!/ͻǦ͠�Iɳʂ4͊#Kņ�6�ǇǕF�ÿ˨O͟�A!)ͼ�Ť3�

ǇũO!/�)*�ͻȱ�ƭ˾ˇ!A#ͼ 
ȎɖǪƏßɔ47ͻĉŃøǼ˺ɽ6͠�IͻɳʂO̭DK×0ņ�6�ÿ˨F�ǘ

ǔO͟�A!)ͼȱ�ƭ˾ˇ!A#ͼ 
«×ǲ͓ßɔͻ͂ǽÆˌßɔͻʧ̻Ǩɿßɔ47�ņƠ4E͊NI$ǿ˽Ǟ6ťȊ

OƉ�Ė�/�)*�ͻņ�6�ǇǕF�ÿ˨O�)*�A!)ͼƝHJƙɷOɘ!

×�A#ͼ 
'!/ͻɳʂŝ6��w�4EɳʂɔȮâÃǪ!/ňń��˱43JA!)ͼɳ

ʂ4͊#K�ǇǕF�ÿ˨7ͻ�-EňńĐʸ43JA!)ͼA)ͻǿ˽Ǟ6řƵ4

�)Jͻ)� P6Ǣ�śͰ6ĐýʹOƉ�Ė�/�* �A!)ͼ�Ơ!� ͻ̇

̿3�ǯ͉O�)*�ƝHJƭ˾ɘ!×�A#ͼǸƕ4ͻɳʂɔȮOŻ4ǘ�/�L

)şǤ4ȱ�ƭ˾!A#ͼ 
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