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Abstract When humans try to understand the action of an object, it is said that one of the three stances is

taken by humans. i.e., intentional, design, and physical stance. Here taking an intentional stance helps an intuitive

understanding of the action of the object. Therefore in developing the artifct, to appreciate the stance is important.

However, the method to decide which stance is taken has not been established. So the aim of this research is to

develop the method to determine the stance human takes. For that purpose, following three methods are compared:

evaluating traits, evaluating animations, and asking directly with questionaries. As a result, we showed the method

of evaluating traits and evaluating animations would be useful.
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Fig. 1 Animation(Intentional stance).
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Fig. 2 Animation(Design stance).
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Fig. 3 Animation(Physical stance).
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Table 1 Factor Pattern(Varimax normalized).
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Fig. 4 A rating scale composed of factor analysis.
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Table 2 Correlation of impression evaluating based on method of

evaluating animations and illustration with questionar-

ies.
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Table 3 Evaluating animations according to illustration of stance

with questionaries.
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Fig. 5 Experimental scenery.
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Fig. 6 Subjects’ stance against object.
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Fig. 7 Comparison among three conditions.

� Û�,.- ö#÷ ý ç�â�NVî
� Û�,.- ®�ï ® ÁE#G	/	0 Ì ã 5
®*Ö�Ý Á E#G.132 u Ï Ø�ÙVÚ Û Ù Ì0A�C ¾�ÀÐ�ÑFÒ Ì L G�MV®*Õ�Ö ¾ Ï*ç#â�N�®FÜ ¾ Î
��� ÙVÚ Û Ù Ì�4�Í

¾*À ð ��5 ×es À�Á�ò�À Ï 32 D �$«�¬�­�ð ÇF� Þ�6	7�8 Ì Õ!Ö
¾ ÏFç#â�NV®FÜ ¾ Î6� ñ À ß*àV® Ø «�¬!­:Q̈�(� R ú p Î:î òÞ$ð Ì

5 q
r í�«:¬¿×+s À!Á
4. 1. 2

Ä Å
ã 6

î�E#G:9F® L G�M�%̈��� ÙVÚ Û Ù Ì�4:Í ¾FÀ �*ðFÐ�Ñ�Ò®�Ó�Þ$«�¬��#��®�ÓZÔ<«�¬ ¾�À Ä�Å¿ÌPA ¾ ÎVª�Þ Á ¯ È Ó�Ô Ïù.ú6û.ü ö#÷�í�î L G�MVî�ñ2��òV®FÜ ¾ Î�» ã�ÙVÚ Û Ù Ì ½�Þ; � ®�� Ô Ï 
 �<
=� ö#÷�í�î L G�MVî�ñ.�6ò�®FÜ ¾ ÎFó�ô Ù
Ú Û Ù Ì ½�Þ ; � ®���Þ�V̄½,�̈È�ð¿ñ À!Á
Ø ö#÷�®�ê�ªFÎ L G�M�¨é½�ñ À�ÙVÚ Û Ù Ì ¥v¼�Â�ÃV®�Ó!ñIÎ÷:ø¿× È À «:¬�ù�ú Ì�Í ªFÎF«:¬ ¾FÀ!Á�> ò � ®�î!Ï Ø ö#÷�®ê�öVÞ É:Ê ¥�¼ Æ�Ë�Ì ¥�¼�Â�ÃV®�Ó!ñIÎF÷:ø¿× È À «�¬�ù�úV®Ó�ñIÎ�«:¬ ¾�À�ÁvØ ö�÷�®�ê:ö�Þ É:Ê ¥�¼ Æ�Ë î!Ï 3

¥�¼�®�ê
öVÞ Ø «�¬!­=�:¥�¼ Æ�Ë ��? ½ L G�M�¨ Ø «�¬�­�®!ê�ªFÎ �<5
¾FÀ ñ2��òV®FÜ:Ý�Þ�ß*à�«�¬ � Ó�Ô ü |:À!Á�ã 7

î Æ Ç,È À�É
Ê ¥v¼ Æ�Ë�Ì�Í ªFÎ�Ï Ø ö�÷�®!ê�öVÞ$ç#â�NV®FÜ:Ý�Þ�ßFà ÌXA
¾FÀ ¦"�*í
�VÞ Á¥v¼�Â�ÃV®�Ó�ñIÎF÷�ø¿× È À «:¬�ù�ú�®�ê�ªFÎ�Ï�ç�èF·�¥v¼í�î*» ã:ÙVÚ Û Ù � Æ:Ë ¨�@ ¦�©�ª��!®FÜ ¾ Î�Ï�E�G�ö�÷V®�êöVÞFñ2��òV®FÜ:Ý�Þ�ß*à�«�¬:í�î!Ï ù.ú6û�ü ö#÷=� Æ�Ë ¨�@§¦

©Zª Á�ò!À Ï�¥*¼�Â�Ã�®�Ó!ñIÎ�÷�ø × È À «�¬�ù�ú�®:ê�ª!Î�Ï´:¶�·�¥v¼:í�î�ó�ô ÙVÚ Û Ù � Æ:Ë ¨�@ ¦�©�ª��!®FÜ ¾ Î�Ï�EG�ö#÷�®�ê�öVÞFñ.�6òV®FÜ:Ý�Þ�ß*à!«:¬:í�î!Ï 
���
=� ö#÷=�
Æ:Ë ¨	@§¦�©�ª Á¯ È Ó�Ô ù�ú#û�ü ö#÷�®�ê�öVÞ L G�M�î*» ã:Ù�Ú Û Ù Ì Ï ò
À 
���
�� ö.÷�®�êVö�Þ L G
MZî�ó�ô Ù�Ú Û Ù Ì ½�Þ ; � ®��ñ À ½Iª�¶�Þ Á

4. 1. 3 A BL G�M��̈ñ2��òV®FÜ ¾ Î§½�ñ À�ÙVÚ Û Ù Ì Ð�ÑFÒC��Õ�Ö�®�ÓÞ{«�¬2��� ½�«�¬�­V®�Ó�Þ
«�¬2��� Ì�Í ªFÎF«�¬ ¾FÀ!Á�³ � ÄÅ Ï ³ È.¼FÈ ��«�¬2����®�ê�ªFÎ
¾0¿D� Ä�Å ¨ Æ Ç,È À!Á Ó�ñÎ�Ï*«:¬!­�®�ÓFÞ
«:¬.���VîFç�è.�*ç#â�NV®FÜ:Ý�Þ Ù�Ú Û Ù Ì«:¬�Ý�Þ�V̄½,¨�í�±!ÞV½{ª�¶�Þ Á�ò*À Ï Æ Ç,È À�É�Ê ¥v¼ Æ:ËÌ ¥*¼�Â�Ã�®�Ó!ñIÎ�÷�ø × È À «�¬�ù�ú�®�ÓZÔ<«�¬ ¾�À Ä�Å Ï
 ��
�� ö6÷V®!ê!ö�Þ{ç:è*·�¥$¼3� Æ�Ë ¨�© ® � ñ À�Á ¯ È î�Ï
���
D� ö#÷�®�ê�ªFÎ�Ï L G�M��̈ñ2��ò��#ÿ���N Ì E ö�Î 
 �
� ® � ð �iï�� Ì Ï ²GF�ª ¸ ½,ð ²GHJIIª ¸ ½LK=M À!À6| í2��Þ Á
ò!À Ï ù
ú�û
ü ö�÷Z®:ê�ö�Þv¹�»�·�¥�¼:� Æ�Ë ¨�© ® � ñ À:Á¯ È î!Ï ù.ú6û�ü ö#÷�®�ê�ªFÎ�Ï�» ã�ÙVÚ Û Ù Ì�4�Í ¾ � ð¿ñ
À L G�M�î�Ï�ñ.�6ò�� ù.ú Ì û�ü Ý�ÞFï�� Ì ¶	N�í�±PO�Ï�� Û,.- � ï��é½QKDM À ¯�½ Ì Ö ¾ Î:ªVÞ Á

4. 2 !�"�$P&�')(+*6,
-�/P���21#3�èF·
¸�¹
4Bº�»�,
-�/
���21�3
,2-#/Bé.ê�*Bé�4B���	 E�G:í�îFç�è.� ÙVÚ Û Ù Ì 9�:<;�=6>@? Û ®�ÓFÞ{«�¬2���½�Ð�Ñ�ÒC��Õ�ÖV®�Ó�Þ
«:¬.����®�Ó!ñIÎ
¾Pø�Ý�Þ Á

4. 2. 1
EÍGì�K�

ó�ô ®*Ö�Ý 2
ö#÷�®�ê�ªFÎ(R � �BE�G ½0¾�ÇC�BE#G�S � Ì í

Í ¾ Î H ñ À!Á¾ ± ö#÷ìý ç#â�N�î L G�M��Bï¿±v®�T�U ¾ Î6ï ®V	W ö#÷ìý ç#â�N�î L G�MV® ����X ®�Y�Z � ®�ï ®E#G.132 u Ï L G�M�¨:ç#â�NV®FÜ ¾ Î ½�ñ À�ÙVÚ Û Ù Ì «�¬Ý�Þ À.| Ï ÙZÚ Û Ù ÌBA2C ¾�À Ð�Ñ�Ò'½�9�:�;�=�>@? Û�Ì ÕÖ ¾ ±	[ ¾FÀ!Á 9�:O;P=6>@? Û ®�ÓFÞ ±�[ í�î!Ï!ç#â�NV®FÜ ¾Î6� ñ À ß*àV®<@§¦Q\�ª�ßFà Ì KDM À 9�:O;P=6>�? Û�Ì���5 ×s À!Á
4. 2. 2

Ä Å
ã 8

î#E.G]9:® L G
M�<̈�.� ÙZÚ Û Ù Ì ½�ñ À ð Ì ÏIÐ�ÑÒ:��ÕVÖ�® Ó:Þ�«�¬Q���¿® Ó§Ô�«�¬ ¾�À ÄVÅéÌ�A ¾ Î�ª�Þ Á
McNemar

� ø�®�Ó�ñIÎ2¾ ± ö�÷ ½ V.W ö�÷V®�ê:ª�Î:Ï L G�M
� 4�Í ¾�À�ÙVÚ Û Ù � á�^ ®*ë�» � �	_
�VÞ�V̄½Q_�`�a × È À
(χ2

(3) = 9.00, p<0.05) Á
ã 9

î#E.G]9:® L G
MC_Vç.â2NZ®�Ü ¾ Î��§ñ À ß!à Ì 9#:;B=#>@? Û ®ZÓ�ñIÎ�«:¬ ¾�À Ä:Å�Ì�A ¾ Î.b�Þ Á McNemar
�

øV®�Ó!ñIÎ
¾ ± ö#÷ ½ V.W ö#÷�®�ê�bFÎ�Ï L G�M	_ ��5 ¾FÀ 9:�;P=#>@? Û � á.^ ®Fë�» � �	_%��Þ2V̄½c_.`	a × È À (χ2
(3)

= 7.33, p<0.01) Á
ã 10

îFÐ�Ñ!Ò3�*Õ:Ö�®ZÓ�ÞI«:¬
�6��®�ê	b�Î Ø�Ù�Ú Û Ù Ì½�ñ À ½ ��5 ¾FÀ ç ? ½
Ï�9�:O;P=6>�? Û ®�ÓFÞ
«:¬V®!ê	bFÎ
Ø�ÙVÚ Û Ù Ì0A�C Ý�Þ�9�:<;�=6>@? Û�Ì<�<5 ¾FÀ ç ? � ��� ÌÖ ¾ Î.bVÞ Á

— 5 —



[
8 $�%�&P_e��'lb�¡�a\j ¨�© � ¨ ( ¢B£e¤�_6`�¥ SF¦ gih6j ¨�© �¨ _�`+� k0m )

Fig. 8 Subjects’ stance against object(Evaluating questionaries).
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Fig. 9 Subjects’ stance against object(Evaluating animations).
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Fig. 10 Stance subject answered in each rating scale.
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